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Abstract

¢ AIM. To study the relationship between the changes of
blood vessel density in optic disc area of normal tension
glaucoma ( NTG) and visual field index ( VFI) of
glaucoma and morphological staging of visual field defect.
¢ METHODS: Totally 106 patients (106 eyes) with NTG
and 79 patients (79 eyes) with primary open angle
glaucoma (POAG) in the hospital between December 2018
and December 2020 were selected for cross - sectional
study. Among them, 1 eye of binocular disease was
selected as the sample by the random number table
method, and another 92 healthy subjects with physical
examination in the hospital were selected as control
group. All three groups completed the optic disc blood
vessel density, VFI detection and visual field defect
morphological staging, and the relationship between
optic disc blood vessel density and VFI and visual field
defect morphological staging were analyzed.

¢ RESULTS: The intraocular pressure in POAG group was
significantly higher than that in NTG group and control
group ( P<0.05). The whole optic disc area blood vessel
density, large vessel density and capillary density of NTG
group and POAG group were significantly lower than
those of control group ( P<0.05) while the density of
avascular area was significantly higher than that of control
group ( P<0.05), and there were differences in various
indicators between NTG group and POAG group ( P<
0.05). The VFI of NTG group and POAG group was
significantly lower than that of control group ( P<0.05)
while the mean visual field defect (MD) was significantly
higher than that of control group (P<0.05), and there
were no statistical differences in VFI and MD between
NTG group and POAG group ( P>0.05). With the increase
in visual field defect morphology staging, the whole optic
disc area blood vessel density and capillary density of
patients with NTG showed a significant decrease ( P<
0.05). The whole optic disc area blood vessel density and
capillary density of patients with NTG were positively
correlated with VFI and negatively correlated with visual
field defect staging, and avascular area density was
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negatively correlated with VFI and positively correlated
with visual field defect staging (all P<0.05).

e CONCLUSION: Optic disc blood vessel density of
patients with NTG is significantly lower than that of
patients with POAG and normal people, and it is
significantly correlated with VFI and visual field defect
morphological staging. Among them, capillary density
has the highest correlation. It can be seen that OCTA has
important clinical significance for NTG diagnosis,
treatment and follow-up.

e KEYWORDS: normal tension glaucoma; optic disc;
blood vessel density; visual field index; visual field defect
morphological staging
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HITIAR 58 VA | i B B T 218 itk Jre | FLA AR OV 0 %
PRI 75 ) 5 B0 3 LT et 8 8 ke 2 i Y L IR
R He 4 7% YGHR ( normal tension glaucoma, NTG ) 7E 7 YGHR i
5 FE AT K 70.0% (95% CI:62.0% ~77.0% ) , H: 3 BLARAE
AR RS A B e IR T DGR 451 58 (LR R B AR 4 45 1
H B RIS IR MERE HE— 2B R SR T W2 4
& W% (optical coherence tomography angiography , OCTA ) /T
AR B R R T2 B AR F T AR s A
T ) R D JES AR I 6 23540, T B 3 o] K 7 285 3 a0 A o
G3HT Rl T OGHR 8 AR R S AN
2, Z2RDORRAE HE B /R NTG B B IX JE S A ke
5 5T SR AR OC SR T OCTA AR AT IEAR Al 7E 9%
i S TE A2 W, IR T SR MK . BB B N ARG
FRREEIX 145 % B AR fLAE NTG 1236 1 338 o 52k 20
U A B S NTG 38 WP 45 2K (visual field
index , VFT) FIRLEFHA (5 T8 70 A OC 3R B0 205 SR T 20 4l
SIER/(T A
1 W &RMTTE
1.1 3% BEIKBE 2018-12/2020- 12 #12 K ffi1Ji NTG
B3 106 B 106 AN POAG B3 79 1] 79 AR A TS 1 1 AF
9%, SRR A R HI B AL 7 2 e 1 IR RS, e fr A8
HFAE T B AR OGIAR YT, MR R U e R B 2
ARBELE AR |15 97 Bt 2R 2K B R I Il 400 o] PR IR T, 9 AR
e (1) 53 B4 NTG FI POAG AH 2 Wi bR ") ; (2) 4R
=18 % ; (3) L EEHEK5E-6.00 ~ +6.00D , H: 455 -3.00 ~
+3.00D; (4) BH U KLFBE 52 T AR NEIT 5%
A& F, HEBRARUE: (1) B IEM 1 (best corrected
visual acuity, BCVA)<0.5; (2) fEJE YA B EH IR M ; (3)
G IF G R A T IR AR e 4 A 5 (4) B TR
FARESMIG L 5 (5) TCIE LG 58 UM A I A B 15 . 7]
3 B At B A G 5 e B 92 24 A S BB, 9 A AR
(1) Humphrey WEP A A TJC I W75 (2) BHECIR R %
5 (3)BCVA=0.5 HERJE <21mmHg; (4)4Ei% 18~80 % ;
(5) AR WHE IR B a4 B PP 5 (6) BEAE TSR T AR 5l
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e R B 2 0 A 37 58 B, K A B[R] 2408 B 9:00 &
12 :00, -V B kG 546 A /T 1d A5kl | 37 m 45 Bl 8 i
T, B EREEEE S A OCTA 4 84 A 4 83t A
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JEE I DK A IS 50.7 <R K T < 0.9 R/ 0 I 5 48 1
EENIAS ; 0< 8 E 1 < 0.3 Fo8 B 40N A R, 3
4.5mmx4.5mm {0 B P9 4525 A 1 4 v AR o b ) o M4
1.2.2 VFI #3243 iR IE 5 R 4 H sh B3k
PR SR H O AL 24 -2 A2 SITA - Fast 3R B R A 4L
i IF #4753 M, 1 50O 52 JE B E O 31, 5Asb, [A] B LA
Goldmann Il F &R FR A FFR , A PR 00 W 3, Kk
PFE SR B BH M R B 5 44 < 15% , i VET FTe By
A4 5451 ( mean defect, MD) 845 .
1.2.3 MEFERMEEDE AR LI A i 5 P = I
5 BP0 8 A A T VT AN | e rp R e B0y 55 o i
SRS (R =3, P<19%) SRS TERE 258 (P <
1% ) 5 3 Ay S ) 5 R I sl I 0 K 5 5 ) 22 i L,
T AN 53 5 W 30 2 3 B0 A 5 o A 2 0 , 21 ] Sl 53 £
55 R I R TS B, IR T IS s AR S AL R
T4 E T SR A O RS BN AL He BE DL AR
e, ABETE NTG 2 b BL v 07 e 30 0 A3 40 3 531 oy
26.38.25 M 17 R,
1.2.4 IR EM DT RE=HZREEN FIE A 5R
B body mass index, BMI) SR G R [R] I 58 R I
JE R LA B BCVA S5 AH SCH8 AR A 2, b s 45 20 00 43 i 45
SEEAVEL 2253 AR50 NTG B E LN % 5 VFI
FIRLEF SR S R

GiiF2E 0T . (8 SPSS22.0 B {4 HE 4T B 40 M. 3t
BORRLLLR (%) B R LR LR XK 56, A 48T
227 R Bonferroni 32 4% 1E A6 48 /K #E 5 14T 5 A L
B3 %R A Kolmogorov —Smirnov 5 ¥E 47 1E 25 PE A
5 P A IR DL xts Fow A n] HL iR F BRI 2 0 25
T, BT AT — 2 R SNK —q 6 50 30517 5
PILEG AR ER 2 #H R M( Py, Pyy) Fom, IR H
Mann—Whitney U A 36 #7720 18] HC 5 5 7155006 AR 5 1 43
Bk F Pearson B 22 3 %5 45 9 9 BHAH XM 43 B R H
Spearman Fk #H KK 5, Ph P<0.05 N 22 R H 4 it 2
2R
21 ZAKKEREZRILR =4 M5 AFE BMI L
DR R AR AR R L 2 R Y B G E L (P>
0.05) ,POAG ZHR FBH B &5 T NTG ZFIX IR, 22 3 A
GiiteeE X (P<0.05) , W& 1,
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F1 ZHIEFRERERLLLER
pon P A BMI Wi & EFakHE RIINEES AR

B 5 % (X%s, %) (X£S ke/m>) (X£S mmHg) (XS mmHg) (X£S,K/4F) (X£S, mmig)
NTG 41 106 57 49 64.13£8.42  23.61£3.92  129.08+14.37 83.45+£9.26  71.82+12.94  15.68+1.73°
POAG 4 79 41 38 62.98+7.65 23.86x3.54  126.72+13.85 82.91+9.02  70.93+12.58  19.27+2.86
pop:iekicl 92 50 42 64.71£8.29  23.15£3.70  128.49+13.64 84.17+8.69  73.06x11.42  15.46+1.63"
X/ F 0.111 1.082 0.863 0.714 0.456 0.694 91.516
p 0.946 0.340 0.423 0.491 0.635 0.500 <0.001
L6 R AR AR 352 P<0.05 s X HBZH ;°P<0.05 vs POAG 4,
K2 ZHNEBENEZELE (X£S,%)
ZH 5 n AR I I K1 A % B I 2 oI X %
NTG 4 106 49.35+8.46"° 28.16£5.74"° 21.19£5.00"° 18.41£5.17"°
POAG 4H 79 60.27+8.13" 31.64+5.09" 28.74+4.51° 16.93+4.86"
X 2 92 71.04+6.92 34.98+5.36 35.48+5.29 11.32+2.75
F 175.332 36.729 192.792 66.815
P <0.001 <0.001 <0.001 <0.001

LN HR A AR RS FE 2 P<0.05 s X HBZH ;°P<0.05 vs POAG 4,

%3 =4 VFI#1 MD tb%:

! n VFI(X+s %) MD[M(Py,P;),dB]
NTG 21 106 64.14+27.84"  -3.17(-7.02,-2.49)"
POAG #1 79 68.39£21.05"  -2.94(-6.71,-2.63)"
X B2 92 98.92+0.76 -0.81(-1.06,-0.58)
F/X* 81.699 107.423
P <0.001 <0.001

R AR R AAAE S " P<0.05 vs XTHRAH

22 ZAMEBBMEZFELLE  NTC 4181 POAG M E X
e DX LS 28 BRI %88 R R B A O X A I T
XFHEZH (P<0.05) , TG I 45 X %% 1 Y5 BH 5 v % BR 4 ( P<
0.05) , H. NTG 4 #1 POAG L4545 5 L 80 22 S ¥ 41t
X (P<0.05), WFE2,
2.3 =4 VFI FIMD tb% NTG 4 H1 POAG #H VFI $1
T X IR (P<0.05) ,MD 8] & 35 T % FE 41 ( P<0.05) ,
NTG 201 POAG 4 VFI Fll MD 425 5 ¥ B Gi12¢ 2 X
(P>0.05) , W5 3,
2AFBMBHRREESSENTG EXZMAMNEZELR

i 5 AL T AR S 4 G 0, NTG 8 35 40 4 4 X 3
RN B A0 A % R B B PR AR (P<0.05) , AN
SR E 2 R A G R L (P<0.05) , JC I X % B
B R FTHESE(P<0.05) , H 8630 40 A0 R 0 4 0 s T
FUBZH AN 9120 (P<0.05) , A S 2H W Wb v T e S 40 ( P<
0.05), W3k 4,
25 NTG BREMENEZES VFI R EFHRESH B
IR AT NTG 3 A% 4 DX Il il 457 28 5 0 6 40 af,
RS VEL 2 IEAHCME 590 EF BabE 28 70 1 2 50 ¢
P, T A X 2% RS VL 42 GRSk, 5 008 BUE &4
WIS TEASETE (3 P<0.05) W% 5, 1,
3itit

AR REE N ORIk & B NTG RIRF 2 E I

Fta#, gt Bon e N H B HEL) 1%, Hrb 60 % DL 1A
B 4.8% ", BRI PR 2 50 32 A7 HR R PG 309% n] 45 %L
FELZE NTG S PUHF 3 3 0F Ji2 |, 37 MR R AT R 3 30 NTG 1)

EEE HE AT B8k B B AR AR R IE R {H U R I
B O A T T RN, DI s A A 8 B 461 475 R L
B, BEAMIFFE N R R B B 4 B 3 S L T ES 5 NTG
KRR

A0 ) 8 255 211 Y ( retinal ganglion cells, RGCs) &2k
T B IR B AT M AR S NTG 3 05 BRARRE  BE1E:
W5 2 B A D0 RS A0 A8 o A T RE e L P R 4 F BRI AR
5 NS08 i 3752 L 7 FF) . 355 o v 9 A AT, 490 e 28 0 3t 94 3 K
A IE H NBE R B ol /L, L3 A 0 240 2 kAR 2 i
EEAEAE " OCTA AT MR IR KGA J7 32 , i i 21Kk
i OCT 552 AL R 2 1M 4% P 40 40 i as sk 2, R R
AR BARAR R HER = A A MG TR S o I A
W HAT R S AT 2 0 R T A T A
AR OCTA FEHRJECHERT 2T S if T % i e J1 i, XF
P R I90 J5 f 9 T8E E KOF BL E S AN, v
K OCTA P14l .7~ POAG A I /55 B 3 A0 F8 3 I A5 %% &
5 RLEF AR A7 6 B A SEPE . Rao S BF9E R IALE B G
AR 7™ R [ (I O T, SR FH OCT A 2 A T s 400 455 1t
5 VA A N ORL ) OB 55 ) B R 42 T POAG 12 W7 K F- .
AWFFE A SE R R NTG 201 POAG ZH A0 43 4 IX il 5 2%
JE R I % T R 0 i A % R 2 B SRS R [
TG I A DX 47 B 4 e X L s AR X I ot 37 7 3 ik
A2 T AR A EE R A AR AL T BE Sk i N
R SEA L SR e AT AN 5T P
NTG 20 HE 35 P 48 4 DX Sl i A5 285 B2 | ORI 45 4% B85 B 6 &t I
BHE BT POAG 4, H M4 X % ¥ B w T
POAG 41, 7] UL NTG F8 35 100 IO 5 i 37 5 &% R X 5 kg ™ o
[t R AR B9 G2 R 3 VFL A MD Hea o 8 2% 5 ik
T T LA 000 A0 D) I, 378 76 9820 ) NTG & o Pt g (1) 5%
AR POAG S50 W & | 2R FH OCTA T 1l 485 %5 B %A
o AR R P R A RAF S S M A.,

VFI J& Humphrey 085 46 00 42 5 557 42 09 1-A5 38 B
R 2 i AR A o 22 A B AR PR B R TR, DA
5 i L e A R M I AN A o JBEAS ) 17T 75 1) S
FUEE R BN R B A, ] A R0k 6 i 6 A B i )+
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90.00f
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0.00+
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A X d 1L 45 25 i (%) B 40 I8 % R (%) TG i A X% E (%)
4.00r own 00 00 000 00® O oo E 4.00f\ 0 0o owoo o oo R2 I!JLM L)=0.511 F L 00 oa O ,32 éﬁ‘zl;(nl_)=(?.°229
D R? £k 1(L)=0.347 © 4.00
3.50f 3.50 3.50(
= = =
?\: 3.00} 0 000PD CO@D MO O g\: 3.00 0 000 BEOCD®OAD O O % 3.00
250 &
= 250 s = 2.50f
= & #
2 2.00F o © OEWO @O @ 0 0o o jomd 2.00 0 0 O OmO®aWO AP O O ®OOOO i’:a 2.00
1.50
1.50f 1.507
1.00
100- ) ) O‘ @ 0(‘)@@(1‘(?@ am ) ) o .0 ocl:mooo(n). o ) 100- ] > ) ) ) . )
20.00 30.00 40.00 50.00 60.00 70.00 1.00 15.00 20.00 25.00 30.00 35.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
A X3 i A 2 JE (%) B 40 1L 5 % FE (%) e i B (%)
1 NTG BEMENEZES VFI MUEFFRESS HRNHEXES T,
x4 AEANHFHRESHEPENTG EENEANERELE (X£S,%)
g G| n 4 DX, 1M A5 2 KA % BE B M55 % B TG A8 DX 25 B
FHAA 26 56.05+5.65 28.47+5.13 24.90+3.82 15.76+4.19
b G 38 50.73+6.59° 28.19+5.20 21.76+4.39° 16.02+4.37
e A ZH 25 46.04+6.08"° 28.03+5.62 19.24+4.17*¢ 18.53+4.61"°
FKIIH 17 41.07+9.32%° 27.94+5.48 16.43+4.06"° 21.95+4.82%°
F 21.877 0.050 20.397 10.809
P <0.001 0.081 <0.001 <0.001

7" P<0.05 vs FLI4H ;P<0.05 vs HF 40 ;°P<0.05 vs BailI4H

x5 NTGE2EAZMERES VFI FMATFRIGHES HEHE
Ko

e VFI PP Y 25 5 HA
r P T, P

4 DX I A5 0.515  <0.001 -0.591  <0.001

B M55 % B 0.621  <0.001 -0.721  <0.001

TG I X% -0.457 <0.001 0.410 <0.001

Pl RN BESE BoR VT X35 6 HR AR5 455 00300
IS W T L T P 2 b EL A B R A, A R T
IR B 5 4 7 FE R L AR BF 9 R A0 R R XA 2 R
NTG & MG A5 0 5 1, BRAEST & BRI BE [ N 4
LT figt 12— P S ] Aot 38 T s A R e B 3] £ e 5
PRI 351475 A R AE AR | ) s S 7 I 25 0 T e 2 75
AP HABEAN , NTG H 33 400 4 4 DX 3 It A9 28 B R =6 41 1l 45 %%
EREHBENESE, ARSI EENERIARI¥E
S, LB U 2E R A U 2H TG 0 A DX B B S v R AL R
2R, A S 4 T A X% B A G TR 4, BT L NTG £

1930

R 007 P L B o AR R L IR A
N 755 225 R oA A R i 3 88 1A ik /> T S o B 15 R 2 10k e
MEZJRE . AR T NTG B33 M4 M % 5 VEL
FRIVR S Sl 0 2 25 0 300 10 A S S /s = 40 i A 2 B LA 3%
AR B8 NTG & s Ak 8 ] R 3= 28 5 9L ) i 6 4
I 45 A8 A A G, PR IR FH 26 40 I % B DT o 15 7™ 2
I RAN (BB 17, AEL 51 NTG 8 2 00 0 158 =B 400 1f 4 el 22 1)
s LA AL IR A TR IR ABF 9T, ASHIE 5T 4 b A5 R
OCTA H AR VFAL W £ 76 40 1l 4 2% B A (A A T48 5 NTG
R IFHILA , [0 A XS Tty 400 45 i 475 0 IO BB dfe 4 7™ o A LA
RS H A, R W I 1 A48 S0 97 SRR , (HREA
ZE e AT/ | R REXE 4% SR v A R mT o A P v R R
Wi, PR AT OCTA £ NTG H ik Ry FH A &b /62 45 By BE, W
SRR T Y RKFEA I e W L2058 MEATIEAE , R Aff 57 AR
A5 2055 B B IE R S ] DR S B AR AE I IR
FHTE AL A

2 LTk NTG H8 35 04 145 %% 2 48 POAG B &
TE 5 N IR, B S VEL RV ET SR EE 25 20 A2 7E 1



Int Eye Sci, Vol.21, No.11 Nov. 2021 http .//ies.ijo.cn
Tel.029-82245172 85263940  Email :1JO.2000@ 163.com

AR SC A, b DL A A R A OCRE A v, T L
OCTA X} NTG [yi2Wr . m{“%ﬂ%mﬁﬂﬁi%ll K X,
S 30
1 Canut MI, Villa O, Kudsieh B, et al. MLIP genotype as a predictor of
pharmacological response in primary open —angle glaucoma and ocular
hypertension. Sci Rep 2021;11(1) ;1583
2 Zhao J, Solano MM, Oldenburg CE, et al. Prevalence of normal —
tension glaucoma in the Chinese population: a systematic review and
meta—analysis. Am J Ophthalmol 2019;199,101-110
3 Bekkers A, Borren N, Ederveen V, et al. Microvascular damage
assessed by optical coherence tomography angiography for glaucoma
diagnosis: a systematic review of the most discriminative regions. Acta
Ophthalmol 2020;98(6) :537-558

AEPUbR, W, UG, S IR IR T G IR BB DA o) R
AL 5 REAR A B H: 5 A B AR S 20 A, IR AT ik J|é 20205293
(11) :65-69
5 AR ER A E S IRBL 0 2035 JRIR 24 2] rh AR B 2 o AR IR B e
Z e WEFEMEFH LIRS W RT3 AR IREH &
2008;9:862-863
6 Chen MJ.
pathogenesis, diagnosis, and management. Taiwan J Ophthalmol 2020
10(4) :250-254
TALFEER. 1 IR G AR A AR (] R A7 s, IRFE 2020529
(1):6-8
8 De Moraes CG. Natural history of normal-tensionglaucoma with ( very)
low intraocular pressure. Ophthalmology 2019;126(8) :1117-1118

Normal tensionglaucoma in Asia: Epidemiology,

9 MR, £ TR A M BIEOLIR 5 00 0 i C R, AR
KRR 2018;36(8) :643-648
10 Inuzuka H, Sawada A, Inuzuka M, et al. Thinning rates of retinal
nerve layer and ganglion cell-inner plexiform layer in various stages of
normal tension glaucoma. Br J Ophthalmol 2020;104(8) :1131-1136
11 Yarmohammadi A, Zangwill LM, Manalastas PIC, et al. Peripapillary
and macular vessel density in patients with primary open—angle glaucoma
and unilateral visual field loss. Ophthalmology 2018;125(4) :578-587
1289087, £, B3R, 5. BT 02 RO i SR E AR B A T
D2 4 3 S A5 %o 4 O B8 . 3 O 149 T T AT . IR A
2018;27(2) :107-110

B35, WKBAE NG, BifE, % OCTA Ak & B3 LA 9 R & TR
ﬁﬁ: JGHR i & xﬂ%}uﬁﬁk?ﬁ%*ﬁ?é‘@. FRARIR PG 5 e )
ki 2020522(12) :881-888
14 Rao HL, Pradhan ZS, Weinreb RN, et al. A comparison of the
diagnostic ability of vessel density and structural measurements of optical
coherence tomography in primary open angle glaucoma. PLoS One 2017 ;
12(3) :e0173930
15 Moore NA, Harris A, Wentz S, et al. Baseline retrobulbar blood flow
is associated with both functional and structural glaucomatous progression
after 4 years. Br J Ophthalmol 2017;101(3) :305-308
16 ITutaka NA, Grochowski RA, Kasahara N. Correlation between visual
field index and other functional and structural measures inglaucoma
patients and suspects. J Ophthalmic Vis Res 2017;12(1) :53-57
17 750, B, ALEER. OGRS 58 805 L EFE 2540 i OC
I E. PAERFIAE 2017;53(2) :92-97

1931



