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Abstract

e AIM. To study the microscopic changes of visual
pathology in ocular hypertension ( OHT) patients using
magnetic resonance diffusion tensor imaging ( DTI)
technology and three - dimensional optical coherence
tomography (3D-OCT) technology.

* METHODS: Twenty-six patients with 52 eyes diagnosed
as OHT in our hospital from January 2016 to October 2019
were included in the case group. Twenty - six healthy
patients who were matched with age and gender in the
same period were included in the control group. All eyes
were examined for best corrected visual acuity, central
corneal thickness ( CCT ), non - contact intraocular
pressure, while all eyes were examined by optical disc
3D-OCT combined optic nerve, optic chiasma, optic
tract, and optic radiation DTl. Compared the differences
between the two groups.

¢ RESULTS: The CCT of the OHT group was thinner than
that of the normal control group; the intraocular pressure
was higher than that of the normal control group, and the
difference was statistically significant (all P<0.05). The
optic disc area of the OHT group was larger than that of
the normal control group, while the optic cup area was
increased, and the average CP-RNFL thickness and nasal
CP-RNFL thickness were thinner than those of the normal
control group (all P<0.05). There was no statistic
difference in the superior, inferior and temporal CP-RNFL
(all P>0.05). The FA values of bilateral optic nerve and
optic radiation decreased compared with the normal
control group, and the difference was statistically
significant (all P< 0. 05). There was no significant
difference of optic chiasma, bilateral visual tract’'s FA
value, and bilateral visual pathway ADC value between
the two groups (all P>0.05).

¢ CONCLUSION . 3D-OCT can obtain the thickness of CP-
RNFL and the parameters of optic disc, DTl can
reconstruct the intracranial visual pathway and can detect
the microscopic changes of optic nerve, optic chiasma,
optic tract, and optic radiation at early stage. Combining
3D- OCT and DTI technology can effectively understand
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the microscopic changes of the visual pathway and
provide new models for clinical research of ocular
hypertension patients.
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AR R IO R HIR He 1 2 JF A R G i —
FERETOCIR, 2R E R Tait# s BR HE
ESICIR walll[E R 2T R R ST N1 Al i O 17 N o 1 =1
R FEJE (ocular hypertension, OHT) . #E#F 5 & B 10a HL &
K 25% 1 FE MR % Ji i S & MR T £ B SEHR (primary open
angle glaucoma,POAG) @ {HJE , OHT 1Y & IR ML i oA HH
By, I DGR SR 3 B S A 0 B 0 | 2 DX 0 7 2
HRME ; B A B 5 B35 97 OHT, Anfaligyy , WARAF 2 &
JEH KL, FAFERRZ W5 B FOCIRAAUZ R
R 22 1 IR PR , 1T AT B — b B8 i P 22 4 4890
FR A 28 3R AT MR IR B % Y T R R I R IR AR
(fMRI) J™ 2 W 5 G R Ao A8 0 4 A ) 7 O i F
gy S HoA Y wok % ( diffusion tensor imaging , DTI) 1E
SRy TCA 1 S AR SRR AL T TR M Y S AR
T3 RV HOK G T 2P DR IR 2% o) S, 38 B o 22 2T
HEIE MR TEH R GEH JE AR iE SE M 58 % JF g dr gt i
AR Bk TG R DTT S8R . (1) %
1] S 3 %5 (fraction anisotropy , FA ) ; J It A R £F 4k ok 4
FEBSFENY B, S 4R mtE S e 8 EfH
Ko (2)FHP HOR (mean diffusivity, MD) 57K 7 F #Y
V-Y1IE Bh TAS 5 EAF YR Y D5 )R, (3) 3R TE IR HER KL
(apparent diffusion coefficient, ADC) {8 : JEZH 2L /K4 F IR
PR N R, o R R ) S A 00 5 ADC (BB K, 7K
Gy FUREGE SRR AT A 28l 2 1 A IR B s R A
PO 2 2T 24 £ [ 37 P R s R ROk R bR, DT
J& H T 75 6 R 0 o 1R i 8028 1 A T B (B2 T
OHT BYWFFE AR Dl HRFHH FH B =46 A0 T W2
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OCT) BEART] LASRAGIE PR NR 2 210 S i b i, ELAT 4k
TeRME AR APERI LA, B4 TR S 3% (A i 22 400 IR0 6 2
21 DL R AR AT B, T AR R T M DU DG R 5
ML HEE (CP-RNFL) B SR AE . PRt FeAITHR G 1
3D-OCT & DTI A&, #F5¢ OHT ¥ CP-RNFL &
BRI A S LTS FA (6 5 ADC {8, 3 5
TE T BRZE L85, 40 A i PRAJEFE OHT B2 455 i) S8 A i
G
1 M &FTTE
1 XSRS I AR 1) % BB 58 07 . I 2016 -
01/2019-10 1] 7R BERL R 27 I B2 B AR FHiff 12 Sy BUIR 5
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OHT 4 AR . R 45 [E National Collaborating Centre
for Acute Care H} i) Guideline Development Group ( GDG)
FEE L (1) A BB BE (central corneal thickness, CCT)
<555um, ARIAIT AT 3 UK LA b AR R B > 2 1 mmHg
CCT J9 555 ~590wm , RIGIF I 3 Y & LA HR e 02 %5 i
>25mmHg, (2) A AR o fA A, (3) A HS R L 7Y
(7T G IR AL Sk AR, AN YR HR AR Y™ K S AR 45 45
(4) AR A EF B, (5) OCT \DTI R Bt 4f, OHT HE
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05, (3) BRA: K B i 1 8] A IR 50 R s i e T
o | RS2 00 O B 5 A2 P 05 . (4) JE DR IE = 6. 00D
(BREE) MI() =3.00D(HBE) . (5) BIRN &R Y
Ao IEHX RN ADRYE: (1) IRIE<21mmHg, (2) )
B IEAL 1 =0. 6, JH G IE<+6. 0D (BRBE ) Fl<3. 00D (H:
B, (3) M C/D<0.5, WHR C/D 21 <0.2, HEBR
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. (B)NIRFEARL, 4) BIERNEESYHA,

1.2 75k

1.2.1 OCT #&& KM Topcon 3D-1000 OCT ver 2. 4 X}
MELHEAT 3D-0CT $9#5 . OCT {25 IR I K 840nm ; %l
] 73 HEAE S pum, 48 1] 43 B 2% 20um ; 56 2 2F 18 000A
/s FG IR BE 2. Omm , R 5% K 90 4% 5% 49 45 s [l ik HL 42
6mm,, DAk N AR AL T A A T B AR, R O
FERAEE S 3D A, Ak AL AR A A T AR
C/DHE L .C/D /K EAZH C/D M H AR H  CP-RNFL
SR IEERE Je S | 17 U R 45 S BRI CP-RNFL JE
FES R 58 A H sl &R AR, CCT W H OCT
H AT A AS-OCT BEACR AR i s R KSR S T Tl 3 K,
BOF BT . BrA EE 34 e [R)— B AR
1.22DTIREREKRELE ) H GEL ST Optima
MR360 W5 R 55, Rk 16 18 1 A [ 4k Pl ) T A5 2 4
HHEAT TIWL DTLHHG, HSECTIWE HHRESR Ax 3D
BRAVO J¥51 , 2814y TR/TE 12.3/5. 1ms, 5[4 256 %
256,FOV 240mmx240mm, /25 1. 4mm, [8]fF Omm , NEX #
1;DTI 14 2R JH Bk 3 % DW -SE - EPI J# 51, Z 5N
TR/TE 9000/100. Ims, i 4 128 x 128, FOV 240mm x
240mm, 1 YR 46, B BB B ) £k 25 A, b A =
1000s/mm’, 28 JZEFE N 2/0mm, #4734, 7T 45 %
O ginsk i FA KDL ADC E%5, DTI 50 WiAb B . % 6
itk i FA B ADC B3 MR IE T M o gk A4
R, B b, AT IEXT G 2 R
B JE AR, A X AE o A =AY R GELL S
R LI WL H W 3 ( ADW 4. 2 function tool ) 43 5| ]
B0 A0, ZEXUM PR 2 P8 S UL A
] SRS BT A I A R A 3 BRI DX Sk, XoF 71
HEAT FA (B 52 ADC AR 4, 2 R 28 B o 22 fi ) 2 il
IRFIAH G SCHR [ 9 157 ROT A Xl Al i 75 i, ROT K/
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1 . 1 8,42e-10 4,46e-11

1 SREHWEE DTI & FA ER ADC A LD BUMIRE 28
C.F: UM FF 45 FA ADC B S EUE ;G H UM AL A0 F 45 FA LADC BB 1. TIWI 5 S5 DTI haem 51K,

FhF 55 FA ADC B B0 ;B B A LR T 5 FA ADC B B0

&1 OHT EEEBAZTHER CP-RNFL BEELLE (XS, pum)
44 5 AR %L R x| 597 i T
OHT 41 52 100. 42+7. 78 70. 64£15. 14 121.49+16. 71 85.88+16.53 123.75+14. 43
IEWXTIEA 52 103. 23£6. 57 77.48+11. 83 124.24£11. 50 83.55+10. 65 127. 56+9. 99
t -2.145 -2.776 -1.059 0.927 -1.699
P 0. 034 0. 006 0.292 0.356 0.092

.8~ 12mm* ([ 1) . A B 34 i 1] — B U 45 4 0 4t
AN AE S R AR Y FA (B )2 ADC {E 344353 B
=4~ ROI AY-F3{HE

Biit2E 43 Hr < v SPSS20. 0 G0 12 B % BHe i 47
BRI E R LB bR UE2E (X £s) FRan ., PI4H CCT,
CP-RNFL L # S8 5 M4 058 L LA WS i
FA ADC {E# JE IEZS 404 HL 22551, P 4L 18] B R 1
SEREAS ¢ K56 BIL) P<0. 05 922 A Si i3 &
2R
2.1 WAR CCT UKERELLE OHT 41/ CCT H N
559. 14+20. 56 um , 1IE % XF B ZH A 579. 18+34. 07um, 2 5
HE it L (1=-4.071,P<0.01) ; OHT 4H (X HE JF 18
25.25+2. 33mmHg,E#Xﬂ‘ﬂﬁéﬂj{l 15.22+2. 63mmHg,§%

HYH2FE L (1=19. 173,P<0.001) ,

2.2 MESH K CP-RNFL  OHT # 2% i FL 4% 1F % %) e
HARK, PR B3 K S CP-RNFL JE | & 01] RNFL
JELBE LU IE B 0 R AR 22 S A Sidt2r L (P<0.05)
05 RO Mg CP-RNFL ¥ 431222 5 (P>0.05)
1.2,

2.3MMHE MEX MR, MA G FA E,ADC &
OHT 2 XU A0 P 28 Ko WS FA (ELASE IE & X R RERAIR , 22
FAGFE XL (P<0.05) s HZ A SR FA H
TGt 225 (P>0.05) . XU A 2 AU ADC
EEIEF X AR AR 2R TG 24 E L (P>0.05) 5
PR AE X WAL AR ADC {5 2 R G 2# 8 L (P>
0.05,%3.4),
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X2 OHT SEEXMNRAZFHRRNUBSHLILE x+s
21 5 MREC AR (um®) MM (pm?®) A (wm?) C/D T C/DKFEERE C/DEHEMKLL
OHT 2H 52 2.37+0.48 0. 86+0. 54 1.52+0. 35 0.34+0. 17 0.56+0. 17 0.53+0.18
EREXTEA 52 2.17+0. 37 0. 68=0. 41 1. 49+0. 31 0.30=0. 14 0.53=0. 14 0.52+0. 13
/ 2. 605 1.993 0. 470 1.301 0. 878 0.533
P 0.010 0. 049 0. 639 0. 196 0. 382 0. 595
*3 OHT SEEEXWNRAALAMZHEER DTI SELLE (X£S, %107 mm/s)
XU xH ZA iV il iR N
- - iz WA R PR
FA ADC FA ADC FA ADC FA ADC
OHT 41, 26 0.40+0.04 1.67+0.15 0.22+0.05 2.37+0.54 0.28+0.07 1.97+0.48 0.49+0.03 8.06+0. 37
TEH R R 26 0.44+0.06 1.58+0.20 0.20+0.04 2.36+0.45 0.27+0.03 2.13+0.59 0.52+0.04 7.78+0.62
‘ -2.462 1.491 0.978 0. 036 0.616 -0. 838 —2.472 1.534
P 0. 020 0. 146 0. 336 0.972 0. 543 0. 408 0.019 0.135
*F4 OHT SEEEXWNRALMZEER DTI SELLE (X£s,x107 mm/s)
" T 22 LR AL
2413 R %K = -
FA ADC FA ADC FA ADC
OHT 4H 26 0.39+0. 04 1.74+0. 21 0.29+0. 06 1. 87+0.41 0.48+0.02 8.50+0. 41
neGeapictil 26 0. 45+0. 06 1.65+0. 33 0. 32+0. 06 1. 87+0. 39 0.52+0.03 8.29+0. 32
‘ -3.674 0.914 -0.979 0. 008 -3. 886 1.634
P 0. 001 0. 368 0.335 0. 994 0.001 0.113
3 itit HIEEIEAE TN 89. 6% FHF M Schmidt 25 BT I N A #

H AT CCT 15 HR ) 5 {B 52 1R AH G, CCT 5
[ R ELIE A IR R T BB 1E 3 4, R CCT A8 S8 15
]2 P 50 O 2 5 CCTT s b ) b HIR S o IR P A1 B I A5 14
BEE R, GDGEm % & T CCT LI KR A, A A
rf e £ R BE < 555 wm, AR >21mmHg f9 OHT HHR | DL &
rp g £ IREEE 555 ~ 590 wm , HR R >25mmHg (1 OHT H iR 2
TG, — 22 Wi BN BN FH 23R )T , U Es
R L, FATTEAE GDG #5585 , 9 A T X $E /i fe OHT 3%, v
EHRE T Ik SE B Y CP-RNFL #0250 LA B fii o9 40 3B%
B O RS

OHT [ HR ) CP-RNFL S #5505 IF X B4 &
BAFAELE ST FGE 45 - AR — Dagdelen 25 HF 58I
3 OHT HR Y CP-RNFL KM% 2805 1E W AR LA
Giiter e, FEFI RN FITE AN, C/D K, K5 R
CP-RNFL J& Ji 75 i ; JE Wk 77 21 % B POAG nJ BE 41 1
CP-RNFL JEEEHF X IR . SR Demir 55 X 645 AH S
U TSR, SIEH AREAR LG, OHT AR CP-RNFL
BB ER BRI B | RN AR ER
OHT & 51EH X IEAIAH L, -3 CP-RNFL JE D) J B
fill CP-RNFL A8, W0 8 S AR T AR AR K, {H C/D AL |
C/D KR IFEHRELLEA G ¥R, SUHAENTFR
FEHRNRAAF] . ATA X RPUR A OHT IR KA H
LT Eg5t, CP-RNFL JE B KA 3 S BUEAE IE# S, 7 8%
JE 5 TR NHE B R ; [ I 4R 00 48 A% 421 CCT
DA HR R A ) 22 5 2 il s KA RAF R R Z—,

FA {H 2 DTI f i FHF A58 & OB IR S8, | N AR AS
DIRTF XA EAFSE . Li 20 O 2 FA (BRI
il IR BT AT FE I bR A, AR <0. 412 BF B 79. 2%
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At 7 IR R 2 0 N R S B A5, DA B i AR {HJ2:
R0 SCHRH I OHT [ ML Y DT R, XF e A R 11 3C
Mk, Zhang 55" R H DTI 1 K AF5E T 53 POAG  OHT
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PRI Y FA B 48 g B HRE B2 1 5 ) HE 41 B Sk RBAE, T v
MRS IEFE X RAR A ZS, XSAMRERAN, K
MIRF5E KB, OTH 55 A4 28 LU A RCST Y FA (B EE
IEH NTERRA , 13X U W S 1) OHT F8 35 4L 28 e ALl S
R AR AN 25 A O HES RE T, AR AE SR A4 ) S i B
BT E | R M L 2 N BEAT AR BE A A 07, R B
g FA (R, HEMARBIGE S Zhang 2507845 A A 2
FA (1) BAR OTH AR AR, AT T 258 AR
G OHT B ; (2) IEH M R 4LAE I Y B2 5 (3) 1%
FAR B R S EFRANTR, I B A 5 E
SE RIS R A TR 22

ADC {HAZH — 8 F Y DTL 845, SCmgd 2R 7K 4
TR BCAY B FIVE FB, ADC BB K, 7K 43 F 9k B2 bk
56« JL DR T R Sk b A S A A e R R AL AR
R BT XK F IR B LR T, AR K T B R
R BT I R B Garaci %5 BF ST N A B
SX FA {E AT ADC {E#FRE S B YR ™ A2 B (2 FA fH 3
AIEE, BRATHBFFE XS H 8 /G OHT 515 % X IR 4, ok & 3
AP WAC S AR B S ADC A Geit2e 22 5,1
FATAT LB BRI 219 ADC {H 1L 1F 3 % FRZH 25, 4 I m]
BRI Sh OHT £ 2 i 28 7l 23 B 5 00 450 1 B BEARAIR, XK
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ARHL CP-RNFL J5 B2 i, #1L45% BI AL M 22 B 9 BE i 258, Tl
I FATTHIBE I K B e OHT BB Y CP-RNFL $Z1E % A
FEAS G DUAR I RS 5 L DTT WA 48 MO FA H R
K (B2 ADC EBA GEITH 255 . X SEHREW] K4 3D~
OCT B i) DTLEAR AT AR T i OHT f855 WL Y TO0
A A RS e R A S (AT ) SEL B A e, >
IR FRATHIBE R WAFAEA L, | R BB LRV A5
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