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Abstract

Objective: To investigate the changes in the thickness of the retinal nerve fiber layer (RNFL) and
light reflectivity in different regions in eyes with glaucoma using optical coherence tomography
(OCT). Methods: A case-control study was conducted, including 49 eyes from 49 healthy subjects
and 47 eyes from 47 glaucoma patients for three-dimensional OCT scans centered on the optic disc.
Circular peripapillary sections were extracted at radii of 1.7 mm, 1.95 mm, and 2.2 mm and then
analyzed using Image J software. The changes in RNFL thickness and light reflectivity in different
quadrants under different radii of analysis rings were compared between the two groups. Results:
The thickness and light reflectivity of the RNFL in the glaucoma group were generally lower than
those in the control group at different analysis radii and in different quadrants (p < 0.05, independ-
ent t-test), with the greatest difference in thickness in the inferior quadrant and the greatest differ-
ence in light reflectivity in the temporal quadrant. The RNFL thickness in most areas showed a mod-
erate to high positive correlation with visual field mean deviation (MD) (p < 0.01) and a low to mod-
erate negative correlation with pattern standard deviation (PSD) (p < 0.05); the light reflectivity of
the RNFL in all areas showed a moderate positive correlation with visual field MD (p < 0.01) and a
low to moderate negative correlation with PSD (p < 0.05). Conclusion: The light reflectivity of the
RNFL in different regions reflects the degree and regional changes of RNFL damage in glaucoma to
some extent and can be used as one of the auxiliary diagnostic indicators for glaucoma diagnosis.
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1. By

HOGHR R ARk E B BUE IR 2 — . BB 2R AL 2 1Bk, KEREE R H IR H &,
B AR TE R IE UK IR, SRR R YT E AU 4, SO H 2™ B IR A 3L B A 1]
BT ECHRE S Dh RE AN P38, REHE W iR YT AR U N E

TG IR AR AE 1k 24038 A X I #2227 4 )2 (Retinal Nerve Fiber Layer, RNFL)RF4EAR#E, HLEFE2:[2].
J6 T W7 )2 433 (Optical Coherence Tomography, OCT)X #1455 RNFL J& 5 48 4k 4145 43 HT /2 I AR 5k
RA A28 PP (0 B BB 3] SR, 070 5 R B R HARLET th O S s i, O B A 1) RNFL &
FEIF T, ARARFEEEREIN 7R PR VP A . IERUAR . fe BRI LR A 5 YR FR 2 RNF JEERE 2 R AH Y
— o EEIX, RNFL JE RN A 5 7 G IR A 28 550 55 h IR B 1 (5 L AN D DL, B RH PR 2 ] ik
44.2% [4]50 55.7% [5]. BREPHELTYEA R A LASL, S EEFRbR A S AT H R IR IE[6]. 1B —Fh 2kt
JE&, RNFL JERE 5 52 JEOCIRES [7] IR FE [8] & i sgmd . HARRMRALUES ER S . TH 52 (6
MR B RS, Tk RN I R . B, 7EF AR I R VPG, v i L AU
iz Wi e bR s T B A A Ab 7S

SR IFHE SAENE S A S 3 B e EAL AR bR, M — TR T RNFL 1HEE. Pons % & YR
B, mIRIERE . IEW A 3 43t 98 HERIHT OCT Ky, AKINTH JGHR &3 RNFL J6 R AHE 5 HE m iR K
B M IEH NG BT R F#[9]. Van 7EILEf 5 R Fe R R B RNFL 6 5 5 0 B AR 5 50075 0 7™ 2 R JBE A 0%
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[10]. 2R, BEAETT YEHRIE SN A5 5 ik 70 2 56 AR LA X I 70 A AT 7 SR 22 36 AN [ [X I ) e 2 2T 24 45
DIt DL TT o AR XA R A 22 £ 2 T B G IR SR K BBURRE FE AN ), DRI ACHIE 9T 15 A X L 28] A
[7] DXISK P J P58 R SR AR AR HEAT VAt DUSTRT DB il 7 2 Wb S 7 HH 7 OB AR RNFL (1945 DX A2
FHIE

2. Bk
2.1. WER

AN T 2021 4 1 AE 2022 4F 12 ALENSKKEE « FHE SCRFEA KL E BRIRA 0
(JSIEC)EIZ 77 & NEAREIN B IR B3 S E w5 IR 2R . WFFCIElE (Bi/R¥EEET) » Rulsk K
e TP OORFIRE ISk E PRIR RO AS BE R D Ik E(fE 15 . EC20200728(8)-P15). A< VR F A HE
FOR GIGWEVEGR 5 AAE AR H 1) MR L AAR G S B, HRoRMIGEM, &8 mERES.

SMARNBEINbRAE: 1) 08 18 B UL I 2) JmAERFIEALT) 205; 3) BRBEE4x{H <6.00D, #*
BRI AaNME <3.00D. 4) JoHRJEHT S AR 205 0 BRHR P TR s S5 ] R S5O0 8 e 48 4 4 5 O AH
RPN o NI IRZERINARAE: 5L 2 RINE NCT R < 21 mmHg, HRJER 2544 AR R 00 0 S AT A 2
SERAEIEEICEAN . BOGIRA bR FRaEvE R 237 3 (LA BN T RIR RV R 4, EAMA
E K, BRI XUIRA AL L ZEE > 0.2) BUAFAE I (AL EF Bdi (55 Hh O . SUBAES . = FEIS 2%
MAR) . HERRFRIE: OCT WA R, % <45 el LB A e . NERS ML 7T E .

22. RSB

1) B NIEX G35 52 B IR RG 2, SRR /). e R, SRR IEM Ay AR R K
g, ZBTR A, IR, IR, MR A & OCT $34.

2) WEFET AR SRS S M ACIERS 2= | /N R AT . 1+ 24-2 SITA Standard #5250, 1115 A G40,
B RO 31.5ASB TR A . MR B ST AT REGEA: FMERE <20%, FHEFER R
<15%.

3) il OCT ##i: K F Topcon OCT 2000 #47 =4k OCT A4 . e G, 76 H— FihEE
Al B, R “circle” A& BRI A A2 20 B (1.7 mm. 1.95 mm A1 2.2 mm) b 40 ) A T
BOERH . sldras R priLas B ok B 33RO B4R RT3 & % SRR RNFL 43 J2 45 3 % S BEAf

4) RNFL Y6 S5 S AT K ik B e N B TR AE Image J. K i UG B4k 8 bit 112K
BT HE— 508t . BRI Image J W (19 2 10i% 58 T A% RNFL #4750 2 K o RBR G T, 75
S, BN, FU1), S BRSNS RNFL H AR XS (P38 S % G BR) SO G S E . TR S
e EHE S ETEEA 0 (Feht)~255 (Fere) (4 1).

2.3. GHERE

M) SPSS 25.0 BEATEHESE Mo AL E AN IR HE 22 flid oo A 5 5 G IR I — SR BTRE. A
FIRTTAGIS SIS t A AT P S HER AR (M AP6S . SRR, IRAh. PL%F MD {8 % PSD fE.
RNFL JE A K R AHE SE) 16 . R Pearson AHIG M #170BT RNFL JBJE(E . HeRAHESHEEM
5 MD {. PSD fEHIAHR K FR. p<0.05 i 727 AA S5 E L.

3. R

AHFILIN 96 R, A RAZHAN 49 ArafF Fixd R 49 RAR, 2ot 19 151(38.78%), 5514k 30 44l
(61.22%), “F-¥J46e)9(54.82 £13.56)% , FRBREIALN(0.15 £ 1.04) D; FHOGHRA B EIL 47 5] 47 IR,
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Horh itk 14 1(29.79%), 51t 33 4)(70.21%), “FIAERS H(51.49 +13.95) %, S 2Bk H(~0.31 £ 1.59)

D. PZHAIMME R R EES . SROREE . IR OCT A EG B tb RZE R BTGt %m0, WA
[B] AL EF MD K PSD # 7¥H Giit %= X (F 1).

Figure 1. Example of Image J RNFL light reflection signal measurement zoning and gray level changes
[ 1. Image J RNFL R SHESME 5 X R EEZL RG]

Table 1. Characteristics of the study groups between the control group and the glaucoma group
= 1. WRESELREMRITRIFEXTEL

ot B2 HGRA
pfH
Mean + SD Mean £ SD
PERI(F ) 30/19 33/14 0.354
R (Z) 54,82 + 13.56 51.49 +13.95 0.239
SRR (D) 0.15 + 1.04 -0.31£1.59 0.103
MLEF MD {f -1.19+1.19 -12.79 + 11.47 <0.001
MLEF PSD fH 1.90 £ 1.42 5.35 + 4.07 <0.001
IR il 23.37+£0.95 23.55+0.91 0.353
OCT Bl f /3% 56.33 + 4.42 54.64 + 4.07 0.055

e TNRTTRS, RVMOL R MD: SFEIfZE; PSD: B2 .

xR 5 IR A AR T RNFL B SOERAHME SIEXS LA R A 2 ok 3. GURRYIEA
FIERDHR T AFRRRAH A RNFL R Z A G058 R TE1E 2.2mm SRR,

TP EAE R 7 SIR() R ZE ORI RNFL OESAHE S ZER A g8 L, Hh w2 7Ei
ZRIR(T) L AHE S EE R R
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Table 2. RNFL thickness (um) at different area between the control group and the glaucoma group
5z 2. WRESERREAFR X T RNFL EEE(RK) X EE

X h X HEZH OB ZiE -
Mean £ SD Mean £ SD Mean + SE
42 1.7 mm B1H 106.61 +7.27 83.99 + 18.43 22.63 +2.84 <0.001
S 128.10 £ 11.85 96.66 + 27.04 31.44 + 423 <0.001
N 82.76 £ 13.59 73.02 £ 16.60 9.73 £3.09 0.002
| 133.71 £11.17 96.06 + 27.89 37.65+4.3 <0.001
T 81.88 £11.16 70.72 £ 15.82 11.15+2.79 <0.001
242 1.95 mm BJE 95.78 £ 7.17 75.56 £ 15.74 20.22 £ 2.48 <0.001
S 116.31 +£10.82 87.00 £ 23.76 29.31+3.74 <0.001
N 70.22 £13.16 64.87 £ 12.89 5.35+ 2.66 0.047
| 122.65 £ 11.36 86.79 £ 26.58 35.87+4.14 <0.001
T 73.92 £10.53 63.57 £ 13.60 10.34 +2.48 <0.001
F4% 2.2 mm HB1E 85.83 £ 6.57 68.43 £ 13.62 17.4+£2.17 <0.001
S 105.67 £ 9.38 78.81 £ 21.06 26.87 £3.3 <0.001
N 61.22 +£11.37 58.34 +11.17 2.88+23 0.213
| 110.06 £ 11.32 78.36 £ 24.03 31.7+381 <0.001
T 66.35 + 8.98 58.21 +11.79 8.13+2.13 <0.001
Table 3. RNFL reflectivity at different areas between the control group and the glaucoma group
3. WHRESFARARNERXE T RNFL ERSHESE
o o 20 HOLRA ZEH o it
Mean £ SD Mean + SD Mean + SE
42 1.7 mm HE 128.35 £ 8.76 11941 +£11.85 8.94+212 <0.001
S 126.94 £ 9.58 120.5 +12.02 6.44+£2.21 <0.001
125.34 £11.08 11431 +144 11.03 £ 2.62 0.004
| 128.04 £9.78 119.03 £12.96 9.01+234 <0.001
T 134.24 £ 12.27 12151 +17.01 12.73 £ 3.02 <0.001
4% 1.95 mm ¥B1E 129.09 £ 8.54 120.02 £ 11.89 9.07+211 <0.001
S 128.45 +10.82 121.04 £ 12.59 7.41+2.39 <0.001
N 124.6 +11.83 113.74 £ 14.57 10.87 £ 2.7 0.003
| 130.01 £9.88 120.04 £ 12.77 9.98 +2.32 <0.001
T 134.26 £11.83 122.8 + 16.75 11.46 £ 2.95 <0.001
4% 2.2 mm BI{H 127.12 +8.35 118.22 +12.27 8.9+213 <0.001
S 125.25 + 10.56 119.68 + 13.46 5.57 +2.46 <0.001
122.36 £11.75 1125+ 14.84 9.85+2.73 0.026
| 128.26 £9.19 117.26 £ 13.49 11.01+£2.35 <0.001
T 132.28+11.71 120.57 £16.9 11.71 £2.96 <0.001

B BARE R % RNFL B R J Ot 3HE 518 SN AR IR & 45 5 MD % PSD {347 Pearson #H %
IAT(LFE 4 Je 42 5), RIUKHR: X485 RNFL & S8 MD 29 2 & IEAHSS(r i A 0.3 2 0.796, p
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%] <0.01), 5 PSD 2AREFEAAMK(r TEHE N-0.652 £-0.226, FE3F42 2.2 mm LM%, p ¥ <
0.05); FTA X3 RNFL Y6 IHE SE 5 ME MD 2 B2 IEAOG(r JE A 0.468 % 0.627, p ¥ <0.01), 5
PSD AL 4 H B2 AR K (r Y 1H J9—0.448 %2-0.317, p 3 <0.05).

Table 4. Pearson correlation analysis of RNFL thickness with visual field MD and PSD values in different areas
F* 4. TEIXEH RNFL EE S5#MEF MD {E & PSD {&#Y Pearson X 747

MD PSD
[X 35 . pl 14 . p2 14

F42 1.7 mm BIE 0.796 <0.001 -0.643 <0.001
S 0.788 <0.001 —0.652 <0.001

0.509 <0.001 -0.334 0.001

| 0.728 <0.001 -0.639 <0.001

T 0.506 <0.001 -0.362 <0.001

4% 1.95 mm BIE 0.783 <0.001 —0.645 <0.001
S 0.791 <0.001 —0.645 <0.001

N 0.383 <0.001 -0.226 0.027

| 0.731 <0.001 -0.637 <0.001

T 0.459 <0.001 -0.382 <0.001

4% 2.2 mm HIH 0.768 <0.001 -0.641 <0.001
S 0.790 <0.001 —0.648 <0.001

N 0.300 0.003 -0.193 0.061

I 0.707 <0.001 -0.610 <0.001

T 0.430 <0.001 -0.369 <0.001

Table 5. Pearson correlation analysis of RNFL reflectivity with visual field MD and PSD values in different areas

5. NEIXEH RNFL X R 5HESESHLE MD fE K PSD {E#I Pearson X 5347

MD PSD
X4 i pl {H i p2 14
Feqz 1.7 mm Bl 0.612 <0.001 -0.369 <0.001
S 0.542 <0.001 -0.337 0.001
0.528 <0.001 -0.349 0.001
I 0.541 <0.001 -0.326 0.001
T 0.518 <0.001 -0.334 0.001
4% 1.95 mm HME 0.609 <0.001 -0.401 <0.001
S 0.542 <0.001 -0.356 <0.001
N 0.491 <0.001 -0.366 0.027
I 0.522 <0.001 -0.370 <0.001
T 0.519 <0.001 -0.322 0.001
FAz 2.2 mm ¥WME 0.627 <0.001 -0.420 <0.001
S 0.520 <0.001 -0.317 0.002
0.468 0.003 -0.351 <0.001
I 0.579 <0.001 —0.448 <0.001
T 0.535 <0.001 -0.344 0.001

i
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TEARWEFUH,  FRATTRE T B 2H A 75 e IR 4 A S LA R Bl RNFL 5L RO s Sk T /0, BAES

SEAN[RN X 3 A A A T — AR B SR AR A, B e TR R R B R AT I T R IR ZH
T OCHRZH I TE & X3k S e b A R R 2 5l e B0 OCT BB 2:(E S HFIE, FRATIRTS

TAATAG IR E SRS 15 s, %8 5HEF MD K PSD Z% 2 [Alf A e, HIEse TR E S
E A HTET YEIR A2 Wi 18 .

AW AR OCT FHli R IL T 5 YGHR H L 45 ] RNFL Y6 O E S E RO BRI B T R, ix 52
i Huang 25 A\ FEShAIR th A HoAth 6 228 W i O 70 R B0 — 2 [11] . mrBR RS T, Fha 5 40 ol 5
W A S R IR IR, AT AR RNFL 6 S 5 1B R BRI [12] [13]. 7Em IR H, RNFL {5
50 LR 2R PR AIRIA 20% + 11% [13]. MhAh, [ IE R SR A O 25 U AR 22 HEAT SERTI &L $a]
FRGIE, WS T N RS J5 3 22 21 4 T3S I T 5 SO IS, R DL R 4 ) 380 75 6 AR R 1A 1)
RNFL S048[14]. 2T, BIENGFEREIEE S, REEERE, JWED, RRMGESEmER, HEEE
MR, TEEERERS, MLUERKS M. OCT UM/ ¥E. LMK EH A, {#13 OCT
M RNFL Y65 SETE T LI BN FHHE B R 5 A7,

FEREAE DG T RNFL 6 REHE S RIIGIRIFE . A %8 RN A 3.4 mm BERMEHXE T
A LA SR 2] RNFL SHHE 5 IR, RrRlE 76 B IR IE g (9] FRATRIME TS R B T 1% X 3% RNFL Y6
SEHE SEET LR PRI R I, RN IAE 7 RNFL Y6 R EHE S8 LF- AL AL A AN R 242 X
WA G IR A el . ANFESSHTE4E T RNFL 6 E S E TS LHEZER . RN, SRR
H RNFL JEEELE T 5 SRR T FEIRE B KA, S5 S EAES SR A v . RNFL EER
FIRPES AR S5EEE 2 N 0T RNFL EEAE S GIR R RIBF FRIUARTT, T 7 S PRA RNFL B SOB 7 H %
MR o B3, TEE IR A RIS W MA15]. EAFERIE, A0 FIE S~ X I8N
HCR 5 A5 X IR[16]. Bk, 7EXH YEIR G REHE 5 X IR, J5 W] B8 75 ZE7E 3 KR A ol % G R
X Idt — AL 43 #T

AW TR I RNFL JEEE . 55 5E MD 40} PSD 24356 — @ A, H LGRS
W78 IR DG B =i [10] [17], 1X 1 B RNFL G S5 SE S B —, BefE— @ F2 8 RS JBHR RNFL
PP IR L o AEOOE B8 i AR HR AR A DG 1 T BE -5 ASHIF ST AN I 7 D IR A6 R B et B D B (2 (P35 -12.79 dB)
AR CAFLRE, RNFL B LAY SR 451 i A2 45 B L [18], TE A 1) S /NS £ A1, I8 A 30%~50%
M AT A 2 X R [19]. Bk, WRMNE 2 E R E G, HABE THAIR, HOGHE
AReH P TR,

[ s AT A A — LS SR PRt o EIX TRFTHE A Fi ek, AT E 7 OCT EHE b RNFL (245t it
O H, IXAEARAE DL SE A HERR TR IR 6 BN RAHE SE AT T A TR R, R T
JoR = 44 U (B 25 B8 IS 45 47) AT 1 M b B . FEASRIIBE L, RATTHRIFF R — STk
PR IR, DMESE AR RNFL OG220 b4, TEHSHS 5E M RN 2% 2 15
W GIR &S, R ENZ WO IR 2 B B A PR A R 2R G TRIE I B . XTI T OGHR R
PRI ZET R DR KA T REZM, XA RECRIME SEMRE . Bk, THRIERKK
WA INTE 2 RS ORIR G, RGO AT, T R,  DAIGIERRATT )
Jiiks

25 EPIA, RNFL GBS S8 5 )5 —FF, 7275 G 8 WA 0 & X3 rh 00 HRAAT T FAI,
H5WE MD % PSD Z¥AHx8E, 75— @R FAREL T HOGIR A RNFL 15475 F2RE B X 4k i AR, B m]
PMEA— b sadabs T 5 SGHR B0 4H Bhiz W B U5 -
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