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[ Abstract] Early diagnosis and intervention of glaucoma can significantly decelerate the progression of glaucomatous damage and
improve patients’ life quality. The rapid development of imaging technology such as HRT, OCT has made the early detection and quan—
titative assessment of optic nerve structure change possible. Prior clinical diagnostic studies have indicated that these devices can well
differentiate glaucoma patients from normals. It might also be able to detect the damage progression of the optic nerve quantitatively.

However, clinicians should be aware of both the advantage and limitation of these techniques to facilitate the early detection and moni—

toring of glaucomatous optic nerve damage. (Ophthalmol CHN, 2011, 20: 13-16)

[ Key words ] imaging technology; glaucoma/diagnosis

FRB LR EMATEERGERR, T
IR ZMR R M FHREWMRARE, X F
KREHD W, BT HOFHATE LR K EN,
AREFARGTUE, NIRRT S EH A%
g, Wt IE & IR F L IR (NTG) An & R R JE
BIAIR IR E B AR B P 1R FOL IR WY FT S5 B
RO TIREEEN - EENAREZRET PNE
FRmZ— KUK, MEBEEY M4
S0 F LR Z AR FE oo MR E R 7
JUE BT R F OGRS RIS,
BRAERR, o NEREE T LRD T P45 7%
BE,BMMAFT RSB MM TN ERF B, 2
ME AR —MCEY IR FHE &0 A
SEMEARKEE LERBZREWEE, FRA
— R FE W&, R ER B X
BEFELRREOPH. ERENTREFEEESHS
MHMEFERN TR, A FERE S REL L
BB RAAT R AT, T iR AR IR L

PR 34 - 100034 LR — PR BEIREY
HFVEH B IEL, Email : panyingzi99@yahoo.com.cn

R E R DU T, HERELIKEAM(E
B AR B — R R R AR E
Mg F R, TRENEN =Y e -HE, B, R
JE SR B AR B 6 £ 5 0y & Z A BT B A A A B
TENESBRMLIAENF LR (FAE AT F R
BR ) By AL AL R E A AL M 2 A 4 R B AR (RN-
FID), HEW AN ZFLRAMERERTENE
DT F B, IR F LR &2 ENA
VWA ER B HHED BB AR W RNF R, B EHE
BRI A AT A I b BT OL IR E  F LR
B R Mot R AR BTy RR AR U BRI
Ji BR AR A I R 5 T o R A A e 1 1 R
X G ARYE IR FR AR BT VR B9 H BT BT BLA FOLIR
TVERZ M GFAERADNERD, X TEER
MR B[ U R AE F O IR & b R T B R R A —
W e, B A xR R BE U AR B OE IR AL A 2 R E
REGHFINEERERB OGN EZES, &
B R e IR BT 20 BT T R e R kA BR A TR AR
FENGETZENE FHFLRENHZHRE
R BB U7 B, S AR AR T HEAT I A%
TAER Y, B RN S A ROE, R AR,



14

HRAEL 2011 4F5 20 55 13 Ophthalmol CHN, 2011, Vol. 20, No.1

{ELHR JBR BE AE By R IR MR A DL SE L B R A, X
T 0 W Wy Am v AL Fn 2 B R O 2R AR LB
Bio JERK, ARG HEARKRRE, (LW EHF
By B AR R O T AR, R R AL W B B R 4T B
(Heidelberg retinal tomography, HRT) . #1F X W &
44 4 (optical coherence tomography, OCT) Fr 4t & 49
Ot R AR M E  (confocal scanning laser polarime—
try,CSLP) 32 B o7 & p9 4h 5 80 2 09 = Fh it &
LA AT B A

— R B B R

(— ) BR8] % B v

R PR PR 1R TG v A T AF R BB R M E T O
HREAL 2 AR F AT o BT B B B
B PR ALY P hE 2 £ i IR R S H R AT IR R E&
i, BOf JE B B R UL GIF B XX R, HERFE
B £ B BT AR R | B RER U 8] fn 2
%o AGEER cREREEG XL, RE
B i P R R AE (4 ot 2 & AT 4 AE ), T R8T 3 R R
BN RIAE &, FAFER T —ETRE LI
DK, BN AR E S REGERE BELE
LV o S R

(Z)HRT

HRT L3k K 25 670nm 8y = #4 #O8 1F 4R,
MAA R BN P EEEHATESL S EAWH R
Prxety — WG AT ENERE N =4 B %K. HRT
WL E S E PR EXKE 55, FIALFEE
T Y AR TR R A R R & 4 4 Z (RNFL)
B HRT £ B x4l 4 X H B B Wk m A &M
HATE B, 35| — R 5 R WAl AL 45 4 B AR P R
FEAANEENSH, 2505 N E i EFEEE
BB R 4 1 5 D W2 o HRT R B & H 37 I8
B TR b T 36 R R ] — A AR N S 4R v e
lB] By AL A4l

(=)oct

OCT & Al % K % 820nm WL 204, & th 1
MTAETHE RS EA RGN, HHE
HRE WA B &M R A 7= £ KA 5
By R, X S R AT 5 B 5 F G IER JE I 5 BOE K
WTHNEHEH, FENTHETELEEAL
B B9 £ % 8 3 A 6] RS 58 SR AT AR IR A AL 2, Y R
ERAZHEEE AR, FRETENAGN#H—F
WA AR, 15 B Z AN A K RNFL 64 2 30070, o7 %
AL JE & B A B 2R 0 VE R 4L R 2R A A E B

EMR. A b & #HE A OCT(SD-0CT) XX
BOH T THENNE 2, — R BFEE T A 452
BEAAMBEAHNLETHER, KRBT MLt
B, AR —WAERGEE T 2WE A GHEER,
4 %) 4 T AT 26000 X A 4, . Stratus OCT B
65 1%, % 17 4 P F 3K % Sum, K OCT &3
MY ERX MM EHE T ARG REEAHE
R “MM7 scan” , e B MEF T EMEZ T HHEE &
TZ}K(ganglion cell complex, GCC, Bf 3 X AW
ZARE, WENAREMNAREZ B &)
l{]/\]}’?‘,fg{s-mo

(19 )CSLP

CSLP # A 7 32 2 ff & o6 38 13 X7 41/ Bt 7=
EFME W G NRE AR RIRIER , & b A
Hy GDxVCC & i 1 41 4 — 4 % 1k 3R 616 LR, % K
780nm, X F A A 09 R R IR OB E B A X
741 M B9 RNFL, 38 34 GO By 3R 00 28 77 v 7% 10 % °F
fT#n 2 B F RNFL 4% HE 7 09 79 58 K 4T e 9 B 1] 2
(IR FER ), J K & 09 fk ¥k € 3R 18 5k K B RNFL
WEE . N TR AR SRR LK BEES B Henle
o % % W AT 4T M4 4% RNFL B Z A 09 % v
GDxVCC LA X R 7T B W AT 4T M AT ¥ & 69 A1
AME T, DLTE B b 3R 4 U8 R A ST XT RNFL |
EEW Tt

ZEEEBMBEARTELRNEN D B

WA KR, AT F W R e T XA R KR FE
BB ARMG N EMFEITE — T RE KA
WX QPEFASERAERENFLRAE, R
WARABNAR, LW G Efgs 24
80%!1215] HRT . OCT .CSLP = F 1% % | By — B P 1T
25%~40% ., i JR L F 230 4 % 9, X BB R AR o
BHH BN EAE B I KL 23 LI RNFL
By B 4, 18 o Bk = KRR AR K I IR 58 45 R WA
L, FHk, AN BAEANA LA REFANFHE—
T2 LA A & G5 E 54T R SE AT F IR W
BEWML W, HEREAAATE LR EERE
ZHEREKR S, Ewil4f RNFL 5380 & 2 %
AU H AENEFLREZFF LR ES AR
AREE, —RHELREHDHFEXEENEN I
MEEEABFFTUFEERAN MEE R 07 4
MABTFNEHEER S8 2 T &N E¥ A$IEE
S BIE 2 SOHT — R 0 SD-OCT Fir #2 fit ¢ 41 4% Fn
RNFL A B £ W R HERXEF AR T LR



HREL 2011 4E57 20 555 1 1 Ophthalmol CHN, 2011, Vol. 20, No.1

15

(POAG) ty 5 — 5 Wy 48 A , 30— M A g e 47 1
B AR AT HH R R T D, BRI R Rk X e T i
HHEFARRER DB 7 BRE— R ERITE
FH TR B, BRI L X E L LR
MW F R R BARNEGEEE AN FTL
IR E R E, WL FEG NI F LR EH N
KB R W B R, E, BV EREEEF A
Ry E ML I ERE LN EF &, iR
& B ABAL A & RNFL A F K 71 B fA Al 5 A
&%, ExoTHEEATEAG O BANERE,
ENBBMEXURY AEZ N AR L
rAE(WELRRER A EETER LT ER
REH MR E)NTHEETLRAL , A EWET
BRENAEAVGE FRHAFRANESH LN
HRFLREHS, BYLSX KR EFENE
BN, I E—ERELAH THEALRNERD o
R, B A X Bk & FOLIR B B i
oy 3 B 1R A

kT EG M EEEESKIEE . FT—REGE
BN AE KL TA T RFT N E %S E, L84k
FEHYIEE A ERIA R A A A, (40 F T3k i
FALE A AL P BE 64 2 A AN AR B L
ELHHAEYNGEERAL T, MEM ML —FE
FHREERBRFUETRIREFANYHEE,
WARBRAEEREL R EN P LB E, Fl,
AR BEMERENBNEEHEEHTE
RIS W, e R E N ERE T A AME
ZRRAEMOE RSP EN B RYE, ZFgET
KW R T R = A, DL BB AR E o R
E2RREDRFD

= EEIMBARA T ELR G

IR JEE 2 A PR AR P 1R B VE I BR B O, T A AR
ATHEA A, £ EFAT M 45 % ,RNFLD SHAT M3 %, 1L
# %ok i R LA SR B RNFLD & 4k, #L4 & AL
g E R TN, &R ELHINNE
B EE FefhEr X LT ARAMERE
#RIATEWIPEE B,

F 3 HRT 3% & 0 3t T € & W & oF iR A 4
ZBREREH—EME, LHARERKA HRT
S AR B — S A ph 2 B AR A AR X G AL E A
MeERAFRITH— M, WHEEERFI; #H
— R By SD-OCT £ 4 %% #F By & 3L By IR = RNFLD #y
B4, B RE L EREARFHAN —ZE, K

B LA A FOLR G T PN AR B AR
AR AR I F BB T X S B R T R A
J T R B B R B4, T ELAE PR R R RO
FWLERH T KB R AR IT &, B, E
T 2 P R0 AT BOR 3 3 B 2 K B iR R BT 7 3
=TS

B, EPIERE £ £ F LRI ET G
FOUREREASFSE A, FEAERE
BALE B, B o B R AT SR B4 K
RACNE A A TASF 1A, XA B T B A
R R G R e R 2
TERBEX LR BRI RO LR, EX 6%
R X 2 - B 3 AR AT B9 R b R H B R
R,

Grpd, M TEAMNEE, BRSO EEESL
R B AR R AR B R T I R Al R R
)7 Kl R B A X S 5 R A 5 O8R5 W o i fE
AmEEBRAGEL, RERIEFEARAAT
POAG By FH ¥ Wrat N & 2| 7 — o A1, 5 H R
Br bk B fb i is A B B A o R IR Ah, 3 2
JR R — e R XX sk 0y R | R OAEE
RRERN IR EZF M B, AE KBTS
HfuAeEF BH#ATH 24, B EHAEENE N
MER, APEBE-—BRERE—HFWER,N
Tl % BUR Y iR D,

T B, a5 LB IR R R A R A A R
M % &4 09 BT B OL IR D T A 3 e F B
T — D W 7 R AR AT B 5 RO A
RRENTHZ2HRAERFE, FLRGEND
MEHFERESMBDELERE AW RFER
MarbFELERN, EFELE AL NIERR
EtHR AN R AFRAA R E R E
AN FH R AU E R E SR, UE E S
52 T

€2
#

2 £ X W

(1] s, PRI G IR AL 2 000 3 B . IR, 2003, 12:
324-326.

[2] 37, fs, B, 45 JLatiit X OGIR TR & L0 L.
HREE 2009, 18: 24-28.

[3] Gaasterland DE, Blackwell B, Dally LG, et al. The Advanced
Glaucoma Intervention Study (AGIS): 10. Variability among aca—
demic glaucoma subspecialists in assessing optic disc notching.

Trans Am Ophthalmol Soc, 2001, 99: 177-184.



16

HRAEL 2011 4F5 20 55 13 Ophthalmol CHN, 2011, Vol. 20, No.1

[4] Greenfield DS. Optic nerve and retinal nerve fiber layer analyzers
in glaucoma. Curr Opin Ophthalmol, 2002, 13:68-76.

[5] Chauhan BC, Blanchard JW, Hamilton DC, et al. Technique for
detecting serial topographic changes in the optic disc and peripap—
illary retina using scanning laser tomography. Invest Ophthalmol
Vis Seci, 2000, 41: 775-782.

[6] Miglior S, Guareschi M, Albe” E, et al. Detection of glaucomatous
visual field changes using the Moorfields regression analysis of the
Heidelberg retina tomograph. Am J Ophthalmol, 2003, 136: 26-33.

[7] Hee MR, Izatt JA, Swanson EA, et al. Optical coherence tomogra—
phy of the human retina. Arch Ophthalmol, 1995, 113: 325-332.

[8] Han IC, Jaffe GJ. Comparison of spectral- and time-domain optical
coherence tomography for retinal thickness measurements in
healthy and diseased eyes. Am J Ophthalmol. 2009, 147:847-858.

[9] Tan O, Chopra V, Lu AT, et al. Detection of macular ganglion cell
loss in glaucoma by Fourier-domain optical coherence tomography.
Ophthalmology, 2009, 116:2305-2314.

[10] Garas A, Vargha P, Holl6 G. Reproducibility of retinal nerve fiber
layer and macular thickness measurement with the RTVue-100
optical coherence tomograph. Ophthalmology, 2010, 117:
738-746.

[11] Savini G, Carbonelli M, Barboni P. Retinal nerve fiber layer
thickness measurement by fourier-domain optical coherence to—
mography: a comparison between Cirrus-HD OCT and RTVue in
healthy eyes. J Glaucoma, 2010, 19: 369-372.

[12] Budenz DL, Michael A, Chang RT, et al. Sensitivity and speci—

ficity of the Stratus OCT for perimetric glaucoma. Ophthalmology,
2005, 112: 3-9.

[13] Wollstein G, Schuman JS, Price LL, et al. Optical coherence to—
mography (OCT) macular and peripapillary retinal nerve fiber
layer measurements and automated visual fields. Am J Ophthal—-
mol, 2004, 138: 218-225.

[14] Ford BA, Artes PH, McCormick TA, et al. Comparison of data
analysis tools for detection of glaucoma with the Heidelberg
Retina Tomograph. Ophthalmology, 2003, 110: 1145-1150.

[15] Hong S, Ahn H, Joo S, et al. Early glaucoma detection using the
Humphrey Matrix Perimeter, GDx VCC, Stratus OCT, and retinal
nerve fiber layer photography. Ophthalmology, 2007, 114:
210-215.

[16] XU B i, veis 22, 4. 1B AFL MBI R AR DG 2%
ST, HRIRERRG, 2004, 40: 683-688.

[17] Sehi M, Grewal DS, Sheets CW, et al. Diagnostic ability of Fouri—
er-domain vs time-domain optical coherence tomography for glau—
coma detection. Am J Ophthalmol, 2009, 148: 597-605.

[ 18] Budenz DL, Chang RT, Huang X, et al. Reproducibility of retinal
nerve fiber thickness measurements using the stratus OCT in nor—
mal and glaucomatous eyes. Invest Ophthalmol Vis Sci, 2005, 46:
2440-2443.

[19] RPUstE, tRse, sKF, 4. FHAUR OCT # I0 'EHR =y BRA4: 4L 10
PR LT A2 B IRL, 2010, 19: 14-18.

(ki H 18- 2010-12-16)

- BT -

Ahmed & %R B A\ A 5 5 (K IR & oY 7107

I AR EAE /N DT BR AR 2 1 7 IR AR A 31 4
SR M TF M AL SRl 14 1 J50% PP £l 2035 S6HR 9 )5 )
KAk A P B S5 2k &P GHR 3 615 AT AR 2 15 5
PRI RS AAS 9 2k A P TR 1 {515 S A 1l A T OEHR 2
@) 15 Ahmed HOGHRIE (HHE A B L ZE £ AGV-S2 5,
AGV-S3 BRI AR o FARIFIE BRIERREE, T3 1 S BRAK L
ARSI, - SNENAEL A, G R
TR, AE IR TR IR T A 2 20 R R 0.4 mg/ml 22545
E CH A 443805 1 200ml SEAGER R . # Ahmed 6
AR 5 | 4 b kst i, 4 T AR E L I, o
FIMESE 10 mm, 1 6-0 AW ICEELE 8 52 70 JUBERE I 50 A M6
SHIEIE 12 JEBE YU 5 RSB AE K, TR T
FARSZAL 7 5 TR G SR D5 28 ) 5 L A AT 2~
3mm, 5| F -5 UL AT, K 2 AR A DL S 45 IR T

VER AT - 364000 fREEA TR A —BEBE AR 2 R R K s
et —EREIRFH Emal:g_60569@163.com)

SR 1L BIAR G R4 5 61 (45% )RR (6 mm Hg LR ),
Hor 3BT T8 57, I A AR — ) 11, 3 A o
P BB IR TR B IR T o R 2, TR F 5 13 7 8-0 ml Wizl 2k 4L 2~
3G FLIY I BE LR HET 5 AN AR T 8 A EE RS T 7k
SEIEH o BUIE Y 20 BilEAR P34 75 A 8-0 Al IR I HL 2~3
s AR 3 61(15% ) HBARIR & R AT 5o ARHR K310 57
F& Ahmed FGHR FRAE AR F A A B 011 AO0E , 22 A
ARG R, S0 R A DS R R RS . AR in
P AR T FE 5 I A A AT D A, DA 28 ) 11 A TS 2
SRR Dy, W% DK 5 1k . o5 AMSILRR % 18 =X 28 il A
G s S5 B 5 o 5 1 T 8-0 T MRkl 2~3 B 2, Ik
DA AT AR B TR S | i i AR R R vk
[P, Bl ARG 7~8 K510k 8 BT 4678 s 2F 44k , Bk ob
WLIR/D B TR IR , MR RS [l AT SR b ot i B
FEIR] 5~7 X ERY 15 KIG TR, 514 56 & TF L,
AN Ahmed AR BIAE AR B R RS AL

Yk H 19 :2010-10-25)



