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Effect of Topical Glaucoma Medications on Optic Disc Topography

in Normal Tension Glaucoma

Hisayoshi Namba, Ranko Namba and Chikara Murofushi
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Abstract

Purpose : To investigate the effects of topical
glaucoma medications on optic disc topography in
patients with normal tension glaucoma (NTG) using
confocal scanning laser ophthalmoscopy.

Subjects and Methods : We enrolled 39 NTG pa-
tients (39 eyes) who had not been treated for glau-
coma. A combined medication of 0.005% latanoprost
and 0.5% timolol gel was administered. Optic disc
parameters were measured before and after the treat-
ment using the Heidelberg Retina Tomograph
(HRT). The treatment period was 20.2+6.4 days
(mean=SD).

Results : Administration of these two drugs sig-
nificantly decreased the intraocular pressure (10-
P) from 16.7=1.9mmHg to 12.3+1.9 mmHg (26.7
+8.7% decrease). Cup area, cup/disk area ratio and
cup volume decreased significantly, while the rim
area increased significantly. Linear progression
analysis showed a significant correlation between
the percent decrease in the IOP and the topographic

changes in the cup area, cup/disk area ratio, rim
area, cup volume, rim volume, and height variation
contour. When the subjects were divided into two
groups : patients with high baseline IOP of more
than 16 mmHg (HNTG group) and those with low
baseline IOP below 15 mmHg (LNTG group), signifi-
cant changes in several parameters were observed
only in the HNTG group.

Conclusions : These results suggest that the to-
pographic changes in the optic disc were induced by
the short-term topical glaucoma medications pre-
scribed for the NTG patients, and the changes in
several HRT parameters correlated with the per-
cent decrease in the IOP.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 110 : 404—409, 2006)

Key words : Normal tension glaucoma, Latanopro-
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SMREERIZ—2.123.4D Thotz. &flE bRE
HARE % BR B S 2 iR EE &, FELEE,
MBI 7 <, FIEMIIE 0.9 LET, @wFEICHNIRF
RV — P —NBEEREOBEIT 5w,

7k, HRT i X 2R N K72 7 4 —51H
O 8 HELAN, #J1, IRFE, MR, REO&MRE
ERETTo 72, 72, O Humphrey AR
W7 a7 7 A30-2 % THEBBKRE R 2 BTV,
mean deviation(MD){& & L C, % DOFHE 2B L
Tz, BEHAR, BBk, mEEowvw ey 33% Lk
DFERITERIL 72,

HRT (ver. 2.01) FHAl I3 A E BT 2 — NDOWH
(HN) B Tfr-o7z. 38 L /-4, applanation iR
JERTCIRERHE Lz, 20, HFEE HRT @R e L

([}

IEH IR AR IR 36 1 2 Rk P RR R R - S AL B B L - RadAth 405

R1 NROFR

HR % (IR 39
MR (/%) 16/23
i (%) 60.0+12.3(37~82)

SEEAMER A £ (D) —2.123.4(—=9.8~2.7)
#i8 MD (dB) —4.543.8(—15.1~0.5)

RS 5 IR (H) 20.2+6.4(13~40)
MD : mean deviation ¥ +1E#EfRE (V> Y)

T 10X 10 BTl 3 OFH %= L, Z O FHE
ZRDIz, T, ABEIHIRERE 2T, Uk
DIREDE T, FERIELT0.006% 7%/ 7a A by
RE(FY 7200, UF, 72/ 70 MK 1EE
0.5% FEw—) « 7V RlRE(F €7 b —n XE®, LU
T, FEu— - FOVF 1 EEZHARS L. 2750,
DR 2B T HERICIET Y ) TR MDA EL
7z.

EF% HRT BEBBRSIC D7z - Tix, BEDOREEAR 7
P a— VISER IS5 TWwWh D, REH ZEYRS5%
~4 BN ETERL, 2D, IREHNEHNIC L 58
T B 72, HEET & R CRIE Lz, GHERT
—#% HRTF AR, T2 bb, HIRFELS M
20.2+6.4 HTH -7z, HFES HRT E{RENT X, MR
DOHRE TR ICEGZDL D 251X TRIEORE WHD
REtgR & Lz, TREELE US5E i —anc AR 2 2R
L7z

SEtE L7 HRT 85 X —% 13, cup area, cup/
disc area ratio, rim area, cup volume, rim volume,
mean cup depth, maximum cup depth, cup shape
measure, height variation contour, mean RNFL
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406 HIR=EE 110%& 55
xR 2 AERI—RICHITDERE - HRT X5 A —5 %L

NI A= YRR G Z b ZAbE (%) p fE
IRE (mmHg) 16.7+1.9 12.3+1.9 —4.5+1.6 —26.7+8.7 <0.0001
Reference Height (mm) 0.307+0.122 0.294+0.106 —0.012+0.059 —0.1+23.0 NS
Cup Area(mm?) 1.137£0.592 1.095+0.579 —0.042£0.091 —5.0%+10.2 0.002
Cup/Disk Area Ratio 0.504+0.175 0.485+0.178 —0.019£0.040 —5.0+10.3 0.003
Rim Area(mm?) 1.027+0.324 1.070+0.344 0.043+0.091 4.9+12.2 0.002
Cup Volume (mm?) 0.292+0.249 0.277+0.245 —0.015+0.069 —7.0+21.6 0.020
Rim Volume (mm?®) 0.265+0.146 0.280+0.161 0.015+0.048 8.56+23.2 NS
Mean Cup Depth (mm) 0.30940.104 0.302+0.101 —0.007£0.039 —1.6+11.4 NS
Maximum Cup Depth (mm) 0.700+0.205 0.697+0.197 —0.003+0.094 —0.1+11.8 NS
Cup Shape Measure —0.082+0.074 —0.093+0.070 —0.012+0.034 —11.7+80.3 NS
Height Variation Contour (mm) 0.441+0.138 0.4514+0.144 0.0104+0.075 3.5+15.0 NS
Mean RNFL Thickness(mm) 0.21940.105 0.227+0.114 0.00940.042 8.4+30.6 NS
RNFL Cross Section Area (mm?) 1.111£0.512 1.155+£0.542 0.043£0.216 8.34+30.7 NS

HRT : Heidelberg Retina Tomograph, RNFL : Retinal Nerve Fiber Layer, Z{t& : iRk —Rn1, 216K (%) : G&
1% — IGHEHT /R HRET) X100, p fE : Wilcoxon signed-rank test, NS : AE&=x L

% 3 BRETKEEL HRT /N5 A—4% £ DiEE

5 Ay b ZALE (%)
R*(%) pfE R*(%) pfE
Cup Area(mm?) 12.1 0.028 8.1 NS
Cup/Disk Area Ratio 10.1 0.049 8.2 NS
Rim Area(mm?) 11.5 0.035 8.3 NS
Cup Volume (mm?) 11.7 0.033 4.7 NS
Rim Volume (mm?) 17.9 0.008 16.4 0.011
Mean Cup Depth (mm) 0.0 NS 0.1 NS
Maximum Cup Depth (mm) 1.9 NS 3.1 NS
Cup Shape Measure 3.1 NS 1.1 NS
Height Variation Contour (mm) 11.4 0.036 17.2 0.009
Mean RNFL Thickness (mm) 8.1 NS 6.6 NS
RNFL Cross Section Area(mm?) 8.3 NS 5.1 NS

R2(%) 1 REREL. 1% OT =N ZDEFRICH T EE»%ERT.

T, WBERIREIZ16.721.9mmHg TH Y, EBERIZ
12.3+1.9mmHg E HEDOHEA (p<0.0001) 234 S 7z
(Wilcoxon signed-rank test). HRFE TR 13
26.7+8.7% TH -7z, HRT b K7 F 7 14 — CTIHEH]
% reference height IWHEDZEALD I 5 7272 DR
FA—F BB LI-E IS, cup area(p=0.002), cup
/disc area ratio (p=0.003), cup volume (p=0.02) 2374
ek, BEICEA L, rim area(p=0.002) 23 G & [ #
il 7z (Wilcoxon signed-rank test).

IRETEER K87 X —% L OB (HER) 2% 3 12
A~ 9. IRE T B =X & cup area(p=0.028), cup/disc
area ratio(p=0.049), rim area(p=0.035), cup vol-
ume (p=0.033), rim volume(p=0.008), height vari-
ation contour (p=0.036) DEZLE L OEICEE D
BERIMRATRD & fz, &7z, BRETEEEE rim volume
(p=0.011), height variation contour (p=0.009) ® £

) 25 1 1 1 1 1 1 1
2 °
15 y=0.004x+0.054 Re%)=12.1 p=0028 o |

Cup area ZFtE
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-50 —4I15 —AO —é5 —éO —é5 —éo —1I 5 -10
BRETHRE (%)
1 ERETESE (%) & Cup area Z{LE & MHIEES.

ZAREOMBELER Ch-o2, 1 LT, M1 IZHR
FETEER L cup area 1L, 2 WIRFE TR & rim
volume 2t & OHBEARR =~ 9. Fp, HEWRS5H
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e e — S ' X 4 HNTG # & LNTG #OABESSLER

_, 601 o s HNTG B LNTG B
S ] _ _ p &

# o401 © ® 3 (n=29) (n=10)
P o ° S (%) 61.5+12.6 55.6+11.2 NS
2 20 3 . 3 JEHT (D) —1.943.3 —2.7+3.6 NS
= ® O #15F MD (dB) —5.2+3.9 ~3.3+2.1 NS
= 07 PN I o - ARSI () 19.846.6 21.3£6.0 NS
E oo HREE T 25 (%) —28.148.5  —23.2£9.0 NS

- _- = - = %)= = @ [

] y= 0011x-02 Re(%)=16.4  p=0.011 HNTG B © 15AIHRE 16 mmHg BLE, LNTG B : a0

-40 T T T T T T T HEE 15 mmHg LJ\—F, p 1E : Mann-Whitney U test

-50 -45 -40 -35 -30 -25 -20 -15 -10
BETFTHRE (%)
2 RIETEE(%) L Rim volume B{LFE (%) & D
1EEE.
x5 HNTGZE & LNTG BEDO/NT A—9F1{L
HNTG % (n=29) LNTG # (n=10)

NI RA—H YR bEYgt p fE YR HiRE p B
HREE (mmHg) 17.6+1.3 12.74+1.9 <0.0001 14.341.1 11.0+1.6 0.005
Reference Height (mm) 0.305+0.133 0.292+0.113 NS 0.3124+0.091 0.301+0.092 NS
Cup Area(mm?) 1.15540.650 1.0924+0.625  <0.001  1.085+0.397 1.101+0.445 NS
Cup/Disk Area Ratio 0.499+0.192 0.47240.192  <0.001  0.518+0.119 0.52140.132 NS
Rim Area(mm?) 1.044+0.351 1.107+£0.367  <0.001  0.977+0.238 0.961+0.250 NS
Cup Volume (mm?) 0.310+0.280 0.282+0.262 0.007 0.239+0.124 0.261+0.198 NS
Rim Volume (mm?) 0.271+0.162 0.292+0.176 0.025 0.247+0.092 0.245+0.107 NS
Mean Cup Depth (mm) 0.306+0.109 0.296+0.108 NS 0.318+0.089 0.318+0.079 NS
Maximum Cup Depth (mm) 0.691+0.186 0.686+0.187 NS 0.726+0.264 0.730+0.232 NS
Cup Shape Measure —0.083%£0.082 —0.096%0.075 NS —0.077%0.048 —0.086%0.053 NS
Height Variation Contour (mm) 0.447+0.148 0.459+0.156 NS 0.425+0.109 0.428+0.102 NS
Mean RNFL Thickness(mm) 0.213+0.110 0.227+0.117 NS 0.236+0.091 0.227+0.111 NS
RNFL Cross Section Area(mm?) 1.087+0.548 1.16440.560 NS 1.182+0.403 1.128+0.515 NS

HNTG Bt : 8EH1IRE 16 mmHg B E, LNTG 2 : i&nilRE 15 mmHg BUF, p fE © Wilcoxon signed-rank test

i, HE MD{E & HRT /¥ 7 X —5 21t L 1A 13 &
sSNEhoTz,

EXRG = IEERTIRESS 16 mmHg MA_EDOFER] (BAT,
HNTG #f) & 15 mmHg AT O fE#I (LAF, LNTG #)
D2FEWCHT 5 & (FY), HNTGH#H IZ 29 R, LNTG
B 10RTH D, WEEHICB VT, Fip, HEiT, 81F
MD, MRZERGHAM, RETREERCEEEZIAo0NE
molz, £z, HERIO HRT X5 A —% b & TR
THEZFZED 5% > 72 Mann-Whitney U test) .
Z 2T, ZOMBICEWTIHERITERD ST A= 25 2%
&, HNTG#t T it cup area(p<0.001), cup/disc
area ratio(p<0.001), rim area(p<0.001), cup vol-
ume (p=0.007), rim volume(p=0.025) THEE D E1L
BRD SN, INTGHTIZLTO HRT X7 X —
Y THEEZRIAONE NS (ED).

v % %
S, REFROEFRERNEEFH L 75 2 7o

AL, FEE=IV - FVERE L, B BB
S FOHEMROREE O 2 iS¢ HRT 12 X 3 3L IR
iTo7z, WAREIZE DI NTG OIRETRICEH &
WEPINTWEY, ZOHHAZRITEMER L D KE
WO - X, AR TR RBETR2E 5702
OFfHEEEFEINL 2. Z0ER, REXERICTE
L, IWETKIEIZ 4.5+1.6 mmHg, IRFE TFHZXE26.7
+8.7mmHg Th-72. HEANTG OREHNEH
BT HIREEZHFHEIL 4.6~4.9mmHg £ &9, L
723> T, HRT BE{HBUSFROIRE I L 28134 7% <
v, 2 2THE, BEOMNEF CHEERRE b sk
% 727 A —FRifEHr i € HRT i =1T7-> 72, HRT /%5
X —#¥ Tl%, cuparea, cup/disc area ratio, rim area,
cup volume IZ B W TIHERICHERE DAL () RO
Sz, TNLADNT XA —FTlX, BERTIE Lok
b O DOIRETRRIC & 2 ABRROUEEEF D A S L7z,

F7-, IRETEE & cup area, cup/disc area ratio,

rim area, cup volume, rim volume, height variation
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contour DEE LR & O, 2L T, RETHEEL
rim volume, height variation contour D&RZALE L D
iz, 2T EFREOMENA N, DD Z L
5, IEFIRERABEEEOFRMEAE N RS Z7 7 4 =1
AR SIRIRIC L 2IRE TR & > T TdE 2
n, DO, RETEENEVIZEZOMEIRE VI &
WRB Iz,

ARFE TR & Z it S AR B3 2 15t
AT & VXD FETRENTW S0, XTI,
HRT ZHWHEICR> TR U TAH S, NTG I
5 EHIREER OB L Tk, ME—, B0 5 00
LTWwbDHTHLH, 1%51%, FH5HEZ Y 27
o2~ EMEE L, RETREER10.6% T cup area,
cup/disc area ratio, cup volume, mean cup depth,
rim area, rim volume ® HRT /¥5 X — ¥ ICHEEDE
{bxRD 108, RETHEEREE/ ST X —5 L OIZIZHE
Bllx e dr o7z & U, [RFERMBRARNRE, SIREREIC
LTk, Bowd 5274 2 7ax s 251, 3
BRERBBOATE SR T T 7 4 — %KD, IRESEEER]
X v 7mmHg ML E T L 725EHI T cup area, cup vol-
ume, rim area, cup/disc area ratio BEEICZELL,
512, BRETKEE £ mean cup depth, cup shape
measure & DfICEBEOHBENRA SN 2 L ZHE L
TWwb, %7z, WAL, IR A/ENE, iR
FRE6HI12RDZ ¥ 2 7a A M54 24 HOR S THR
£ TR & rim area, cup volume, cup depth D&%
XL OFICEEOHBEZZ D 7z, HAETFMNIC L 2R
FE TR R S R E TR EIZIAR <o HRT R
77 4 = buohfE s Tws, Topouzi 51
1 B AR & ks & L 7o xSRI Trabeculectomy
U 72 25 R o> 1 £ 2 38 [ o BE 55 CHR E T R I 113
mmHg (R T 68%) T, cup volume, mean cup
depth, cup shape measure, height variation contour
DEFICWE L L 3]jE LT, Park 521, BAREN
[& 13 HR @ Trabeculectomy fii# 2 > H QKL THRET
fee i 1 15 mmHg (IR = T RER 55%) T, IRE TR &
mean cup depth & DRIICHEEOMHE % &7z, 25D
WhoE & ARrgE & i REREY, IRETRETE, IRETR
K, HAROBRE R AL -OEYNICGERT 2 2 L idH
kv, SEOBKED GOFLET 512, NTG, FFE
BB AR R 2 & D@ MBI GR N S IR ERE I 81
T, WETRER, HEEAMA T HRT X5 X —2 238
BLEZEEZ N, 2L, FNEFMETEIC
B2 CRICITMEFITOZE(b: A 2858, i
A HIFEIE® reference plane D& 2 HE T 2 LEHN
b5,

S, R E2HERIRE 16 mmHg ML Eo HNTG #
£ 15mmHg BIT D LNTG B L 125010 % &, HRE TR
KiFHNTGHDIZ) B INTGE L D PRENR T2

HIR=EE 110% 55

YOO, MFEHE TIRE FREERSHERT HRT X7 X —5
WHEEZER AN Polz, 1ER, HNTGE TIX
cup area, cup/disc area ratio, rim area, cup vol-
ume, rim volume TIEFERNICHLNEEOWEN A 5 1L
7e3, INTGHETIZLTD/ 87 A= TEREREIZ
RO ooz, NTG 2B 2 R EET oK
HELTRENPKRESEHELTWwE IR <HANT
W30 —75 0 IRFEFEKEE NTG OFAE & #EH <
L, ZOFRRE L L TR FY L ERR IR O Mg 1> 7
ENETFohTw3, £z, BHPEOEFZWRICE W
<, IRFED 15 mmHg M ED NTG TRRIRFEMKEE I
FpREE SIS 5%, 2 ONKME, 14mmHg LN THH
FEENS—EOEGTHELET 5 2 &, JRTFHIRE
15mmHg DI F, & U < iZ HWNFEERE 14.1 mmHg M
ED NTG#HTIZZNLUT OR & AR EDSIRE 2
SVEKEFELTWSE Z W, IBEM1I5mmHg L E oD
NTGHTlF, HFEEETCRENSEIBESG LTV
R EDWEINTEY, ThoDER®S,
NTG 343 Ld—TuiRd DTk, BIRERELE
IRERECIIRBOMHELRE T 5% 75 4 7ORIE b HEE
ENTETVS, SHEHOPYTS 16 mmHg MU EORE &
15 mmHg BT Of & TIIEEED 2 WIRE TEESE
SN ob & THMREAE bR 2 7 7 4 —ZD
FHOPRE NIz Z LT HERE LV, Daugeliene 52913,
NTG 12 B\ CHTETIRESS 14 mmHg BUT OFEFI T 15
mmHg LA EOREFNC LR, EEFM TREZ 1431 T
e & & C b BREFAHEST 2 BHLIE T & 2 HERDME W & & 23RE
LTw3, Zhs0kkEiE, IRED high-teen B _E D
NTG &L CTid & 0 EBIICIRE TRIGEZ{T O N &
ZEWRBEINS, 72 LEEONRE % TARRERE
WI0R E Y > P4 PR/ &L, SHBEICHE
TREHTHS 9.

AR AR AERM IS E 2R TR I N D
TIEH 25, KPFFROBEED S, BRNESIRECIRE .
KT&¥DZEI2L>T, HRT VT X —¥ I3 HOHEME T
dEEI N, ZOZLIEIRETEE CHBET 2 2 Lot
ENfz, ZDZkE, NTGTHIREZ o TREIE 2
FEAERRENSRE S NS L EZERL TS, SEO
ATEFATIT AT E LT E S 2/ global fBATCTH D,
51k, WENAENOD £ OZMICECH 00k ED seg-
ment AT L LE LA S, BlEF MD f & FERIC DWW T
Z HRT /85 X —% L ORJICHBEIZ A s e oTz, Tz
2L, SHEONRITHEE MD #2355 —5 dB Bitk O
NEBEZEZFLTHY, X DETLERNERTD NZ
A= ZDERBAEMICOVT Y, SHBEICKRETT
LNENRD D, i, SEBH S NI BREYHESHE
fE, EDbU, HFREECED LD LEEL2RIZT O
B EDESBIFEHL Turhid e sk, REFRCHES
B M1k OB R 3 BRI O BT /5 B 827 S0 BRI FL D Hig /N>
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