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Measurement of retinal nerve fibre layer thickness and related

factors in patients with diabetics
Ma Xiaoyun ,Xu Gezhi. Department of Ophthalmology ,Eye & ENT Hospital , Fudan University,
Shanghai 200031 ,China

Abstract Objective GDx is scanning laser polarimetry. It can quamtitatively evaluate retinal nerve fibre layer (RNFL)
thickness. The aim of this study was to detect RNFL thickness in the patients with type 2 diabetics mellitus and explore relevant
risk factors. Methods A case-control study was performed. In this study,42 patients with type 2 diabetics mellitus were
enrolled with the mean age 60 = 7.3. No the evidence of diabetic retinopathy was seen in all the patients upon the fundus
fluorescine angiography. Ninety eyes from 45 normal subjects with matched-age were as controls. The demography of each patient
was collected including age, disease course and disease severity. GDxVCC Nerve Fiber Analyzer with variable corneal
compensation ( VCC) mode and enhanced corneal compensation ( ECC) mode was used for the RNFL scanning. GDx parameters
included temporal-superior-nasal-inferior-temporal average ( TSNITave ) , superior average, inferior average, TSNIT standard
deviation , and nerve fiber indicator ( NF1) were compared between ECC mode and VCC mode. Area under receiver operating
characteristic (ROC) was calculated. The relationship between age and NFI was evaluated by logistic linear regression analysis.
This trail was assessed and approved by Ethics Committee of Eye & ENT Hospital, and written information consent form was
obtained before initial of the trial. Results In the five GDx parameters, the area under ROC of NFI was the biggest one. A
significant difference was seen in TSNITstdDev value between ECC and VCC in diabetes group(27.21 +3.79 versus 22. 61 *
11.81,:=2.254,P =0.006). NFI values tested by ECC mode and VCC mode were not significantly different(23.73 £ 13. 05
versus 20. 28 +15.35,:=1.787,P =0.072) . According to the linear regression equation,age showed more obvious influence on
NFI of diabetic patients in ECC mode and VCC mode ( byce =0.950,P =0.001,b,, =0.690,P =0.006) in comparison with
normal controls. Conclusion NFI is the main index reflecting the RNFL thickness. Age has important influence on NFI of
diabetic patients. Those diabetic patients with ocular fundus seem to be normal have actually thinning RNFL. There is no
significant difference between NFI tested in ECC and VCC modes, but TSNITstdDev obtained by ECC and VCC modes is different
in diabetes mellitus.
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¥E PR 5% 90 R 9% 7% ( diabetic retinopathy , DR) &2 ##
Rym i EE R IRER I KAE . VT4 Ok Kk BUME PR S B E T
HH DU R i i A AR R, BF o B H L bR B B A M R
MZE R oy AR G, R ) R R & AT 4E 2 (retinal
nerve fiber layer, RNFL) A5 # !~ ii& )k F JH F Ul &
RNFL £Z % &4 OCT . HRT #1 GDx %, GDx M4
4 A AR T3 — A A9 e 3R 6 8 13 #4 {X (scanning
laser polarimetry,SLP) , 28 5% N FH % A o] 48 ff & b
BRIk A IR AMMERE B GDx 1 &8 4 4E S AT ——
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1.1 &R % R
WEEAREHBRELBERERITIZHIZH 2
RUBE DR B 42 . T AR WE PR W B8 B8 KR B 12
[ | ot 4 s S O 5, AT 2% 0% K R IR I 1% 52 (fundus
fluorescein angiography, FFA) 3 14 IR JiE . [F] B 258 B 4F
HUCEC R IEH A 45 BIE XTI, AR T 6l x4
MR, 288 REHNBREZ2BERNERCEZR S
HHE, TERARNZHEZRERE .
1.1.1 XT84 45 #1(90 BE) , Hep 5 20 4] (40 R),
4 25 4] (50 IR ) ;4F ¥4 47 ~70 &, F (61 £8.2) %
BEREM S =0.8, B NHE +1.25 ~ -3.00 D, FHy
(-1.5£1.0) D, AWK EW T BELIEE, T
PRI o L A 48 BP0 0 S 07 7 G IR IR B B b
2 R GE PR o A s TR R SR T B RIR vh, AL A
C/D=0.4 3R C/D X #%; IR £ <21 mmHg(1 mmHg =
0.133 kPa)
1.1.2 BERMFE 2 BIBERRAEE 42 # (84 ), H
515 (30 R ) , £ 27 #1] (54 BR) ;4E 88 50 ~ 67 %/,
FEH(60 £7.3) B mAAEKRIEM T =0.8, JEEE
+1.25~ =3.00D,F#( -1.0 £1.5) D, ¥ERIHEH
6 ANH ~16 4, YIAIRHE: WKL H 2 BB IR
5%5:7 DR JBAS; IR E <21 mmHg, i EE% . EHK
B R EHR R F LR KL
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MR ZEERITEARB RS, FRGER.
IRIE JE G IRET YRR T B R A A IR R AT B B
1A, B PR BB 1T FFA R WA 3h Bk 6 40 1
POLB % DR KM, [ —7 B I FEOL R iR L H
4% GDxVCC 7£ 4k B 1% &0 T A # . LI ECC #1 VCC
B3 BIXT 2 X & W97 40 IR RNFL i 28 3R {5 il %€ ,
23] TSNIT 24, b 773 . F 77 F 3  TSNIT 45 # 2=
I 25 21 4E 35 %4 (nerve fiber indicator, NFI)S 4~ H , B
BT S L EEBRMN (W 10 43,8 4L Bk
HHHE)
1.3 Hit#Ersk

% H Dtata 8.0 G it ¥ B #4751+ % ot 2
Pl BB TR A 5 2 TAEF 2 TR
(area under receiver operating characteristic, ROC) f{J k.
BRI ¢ K. R Fx B A S8 GDx S
TRUR (B 55 BE R AT 6 RS0, R PR A ¢ 1030 ; 1l
B 7K JR HE IE 25 407 B4 R Al Wilcoxon Bk LS 36 5 W
PRy 40 i %% 5 5 TR A I A ] Y AR G M 4 A R
Pearson ¥ & 387 iF 8 5 NFI H WM X % FH
Logistic E 09 43 ¥, J5 & R A SAS 6. 12 S il %,
P<0.05 RERASITFE L,
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HEZF0 NFI S M EE MR TIEH ROC o NFI B
BE K, 2 MR TSNIT £ . ErE# . F i E
¥ TSNIT A7 #E 22 F0 NFI 5 350 & {5 % ROC Z Bl £ &
BEGIEEN(E]D),
2.2 2 Fol e AR X M B i L B A T A s B 22

B PR 41 42 1) (84 HR ) A GDxVCC {{ ECC,VCC
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F1 BRFASTHHUE 2 MEUZXNENDG ROC
Table 1 Area under receiver operating characteristic (ROC)
of five indices with ECC and VCC measurement modes
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Table 3 The relationship among the level of blood glucose
and five indices in diabetes group

ROC in different locations

Blood glucose Blood glucose

Measurement ECC vee
mode TSNIT ave Superior ave Inferior ave TSNITstdDev  NFI r P r P

ECC 0.399 0. 482 0.369 0.478 0.626 TSNIT ave  -0.1592 0.3140 TSNIT ave  -0.0966 0.5428
vee 0. 352 0. 464 0.302 0. 430 0. 708 Superior ave -0.2012 0.2014 Superior ave -0.2122 0.1773
t 0.532 0.611 0. 656 0.599 1.077 Inferior ave ~ -0.1732 0.2728 Inferior ave  ~0.1845 0.2422
P 0. 165 0.137 0. 097 0.183 0. 086 TSNITstdDev -0.1504 0.3419 TSNITstdDev -0.2563 0.1014

( Paired ¢ test)

2B (P>0.05),80 ECC.VCC 2 ks A1 =5 4 IR
HZEMNERYESITHEEX(P>0.05)(F2),

£2 MEREAECCH VCC RS |
RAUEERIER(xxs)
Table 2 The mean value of five indices in patients with

diabetes in ECC and VCC modes(x =)

Mode TSNIT ave Superior ave  Inferior ave  TSNITstdDev NFI
ECC 53.21£5.64 64.66+ 9.80 66.19+ 7.49 27.21+ 3.79 23.73 +13.05
vce 55.54 £7.64 68.59£10.41 62.57 +11.14 22.61+11.81 20.28 £15.35
t 0.624 0.339 0.511 2.254 1.787
P 0.101 0.761 0.356 0. 006 0.072

( Paired ¢ test)

2.3 KI5 5 TR ES AR B A o6

WERR % 4 42 1) (84 HR) A GDxVCC {X ECC H0
VCC A & Ay 5 TE 5 s K A8 X M43 87, ECC
FVCC BETIEEREERITHEE L (P >0.05),
K ESRMEZRAMESEZRFYERITERE X
(P>0.05)(%3).

NFI 0.1671 0.2901 NFI 0.1468 0.3535

( Pearson correlation analysis)

2.4 45 NFILERSMER TR
LASE#VE A 28 B NFT (AR 328 B o il s 7 4k 44 [E]

A5 B PR 4 NFT B 5 40 i 8 1E A8 56 5 T 7 2 IR A

ZR %, R NFLZEHCARZHERFEN (P >0.05) (F£4),

F4 FRHENFIENREEIITAE

Table 4 The linear regression equations of age and NFI

Group  Mode Linear regression equation b P

Diabetes ECC NFI(Y) = 32.598 36 +0.949 838 3 xage(X)  0.950 0.001
VCC NFI(Y) = 22.228 65 +0.689 6884 x age(X)  0.690 0.006
Control  ECC  NFI(Y) =19.896 16 -0.003 868 5 x age(X) -0.004 0.981
VCC NFI(Y) = 15.83189 -0.006 401 8 x age(X) -0.006 0.967

( Logistic regression analysis )

2.5 BRWRKS TEREEEHSHERRAZE
EF K

ECC 1 VCC {9 5 45 47 1 i TSNITstdDev ShH 4%
4 LB ERB IR FEXL(P<0.05)(£S5),

®5 E¥HENBRRAS TRAUEEROIEB (X xs)

Table 5 The differences among five indices between diabetes group and normalcontrol group(x % s)

Value from normal subject

Value from diabetes

TSNIT ave Superior ave Inferior ave

TSNITstdDev NFI

TSNIT ave Superior ave Inferior ave TSNITstdDev NFI

ECC  57.35+3.89 68.11£6.52 69.10+2.15 26.45+2.89
VCC  57.01+4.12  70.31£6.03 68.99+3.09 22.28+9.22

16.23 £8. 11
15.78 £6.54 55.54 +7.64> 68.59 +10.41% 62.57 +11.14% 22.61 +11.81 20.28 +15.35"

53.21£5.64° 64.66+ 9.80" 66.19 2 7.49% 27.21+ 3.79 23.73 £13.05°

®P <0.05,°P <0. 01 vs respective value from normal subject( Student’ s ¢ test)
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B IE#® A X, KBS A H ECC LT,

ECC #1 VCC 8T 5 WM 48 b5 ) ROC BiR,
NFI 5 ROC £k, H it NFI {8 % & Bt RNFL E B &
BESZIh; HH 4 BEEHRIG ROC #7H NFT /N, B
T8 K E 51 R ) NFI, RNFL b7 F¥ M T F ¥
9 B S 3 (B 3 B S A AR, T BT AR,
R & RNFL JE B 4% 4 B A B0 A0 350 4% AR 0™,
ECC 1 VCC £ 2 & I ¥ PR 7% 41 i) NFI B9 7E 20 &2
AR TR IR HE R N R EE Ry o ma , 4
S48 B B R AR .

WIEEAMBERRAS CDx KME R, 4R E
/NBR TSNIT ARvfE 24 HAR 4 MR XHITFE XL,
R 42 ] 2 RUBE IR 55 2B & 76 3L DR B 80 2 Bt
B4 %4 T RNFL A, K i & BB R % AR IS5 42
HERMTH EZEZMIERESREMRTIERK
WHE o

AR IEFEHAABEIRFALTFRIEB LR,
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TEAEAE 26 M, Lonneville Z£1) 8 F§ NFA-GDx Xt 40 {4
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1.1 —fE%R 4 2004 A 3 H-—2009 4E 1 B REEIIEH
ZEREMSAE B 21 B (42 B8 ), H A 5B 10 #1(20 HR) , & 11 4
(2 0R) ;454 ~81 5, ¥ 69.7 %, MBI 19 IR, IVERH
23 R RSB EE AR 24 BB GBI EBEREA 18 ],
1.2 melssE ()EFFIFER. TR SYESHEER,
ZHEYRTBIT I DAL E. () BBITRERE RS ER
W ERARRES FTREZRMEMBERTE, C)HES5HES
RO HAR MBS ERR ., (4) HEBZ N E (BUT) <
10s, S H FRECAEE, (5)METH (2] 9 K 42 &R
WEREIE ~ VA4 B ER .,

1.3 FAFE SFEAEEER. THRERRTEERKE,F
REFR AANSRETHEN L ERE/EM, U 8-0 Al g
WM T TR R TR A BE 8 mm LB IR B £, 5%
A34, BENFHIRKEURETANE, SEVBREESE
A ARFHFAB DGRBS BRAEERNWERAR
EREWNTESTEBENAEB L, L 100 8K EESY
MEREREEE. RKEATEBERBENHHBRARL A,
1.4 REKRMTE (1) 48R 2EHARERELHEERRA
BEERERHEREEALE FERITHEE ALK (2)
BT TRELEETUBR . R EEERBETEEWER, A
TP MR B B 7% L TH IR I e R RS R B85 B T IH
MNERIEZE, G)BUTWiE. . M 3 K, BMEHE, (4)EA.
REENREEREETMESE HNEEMRNERE .,
1.5 ZitsE: RA SPSS 10.0 St A #H 7 5H % 4
B, &R RN AR B R R 2 B ARRIA KX ALY
HBERE Yk, P<0.05 HERHERH ¥ L,

2 #8

2] BlEEREMII3 TAE2E,FHI04MH, (DARE
W R A AR EREERESHARE IR, &
ERB ARENBIL EFEBHAHAERZESHERE 9
RO EETIR , EXENE8.9% 2HHUBEERERITFEX
(¥ =0.259,P =0.685), (2)HBITT 2 HEEHEHEMNBI
MG ETEERESENEAF AN 18 R(75%) %
BERAEARE 13 M (72.2%) 2 HHKERER T FE L =
0.041,P=1.00), (3)REBUT=10s HEEEAEE I AR 19
AR(79.2% ) ,EREBMARE 15 (83.3% ) 2 AILBKER LS

YEH 807 430033 BIX, BI04 L E B IR B
FER/EH : ) EE (Email : bai. liusu@ 163. com)

2B (F =0.116,P=1.00), (4)HTRE . BAREEKE
EHEEBIBEEAS 22R(91.6% ), LEBEARH 16 IR
(88.9% ) 2 LB EFLHIH¥EL (X" =0.092,P=1.00),
3 g
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BRETRAEREZ —, RMSEEREREERETR
e, AT 22 ) TH W A0 O 30 B JH AT JE B, SR EL IR E T D ST
OSBHEH SRS, ZEABEMHES L THA, GTEE
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