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Clinical Evaluation of Measured Intraocular Pressure
Using the Disposable Prism for Applanation Tonometry (Tonosafe®)

Yoka SANNOMIYA', Misato ADACHI"? and Sadao HORI
"Department of Ophthalmology, Tokyo Women's Medical University
?Eye Rose Clinic

Purpose: To evaluate the accuracy of the disposable prism for applanation tonometry (Tonosafe®) compared
with the Goldmann applanation tonometer (GAT). Subjects and Methods: The intraocular pressure (IOP) of a to-
tal of 120 subjects (patients with glaucoma and general outpatients) was measured using both Tonosafe and
GAT. At the same time, we measured their corneal thickness and corneal radjus. Results: The mean IOP using
Tonosafe was 16.2 =64 mmHg, and that of GAT was 15.7 = 65 mmHg. The mean difference in IOP was 0.47
mmHg. The mean IOP using Tonosafe was significantly higher than that of GAT (p<0.01). No relationship was
found between the mean difference in IOP measured by a different prism in relation to corneal thickness and cor-
neal radius, respectively. Conclusion: Although the mean IOP measured using Tonosafe and GAT correlated, we

must be careful when evaluating IOP if more than one device for tonometry is used.
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Fig. 1 The disposable prism Tonosafe tonometer
head and the disposable prism with its holder for
Goldmann applanation tonometer (Tonosafe)
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Fig. 2 Correlation of I0P, using Tonosafe and GAT
The regression line was: Tonosafe =0.985GAT + 0.896
Correlation: 0.990.

GAT: Goldmann applanation tonometer, IOP: intra-
ocular pressure.
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Fig. 3 Relationship between the difference in IOP
(GAT — Tonosafe) and the IOP for GAT
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Fig. 4 Relationship between the difference in IOP
(GAT — Tonosafe) and corneal thickness
No relationship was observed.
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Fig. 5 Relationship between the difference in IOP
(GAT — Tonosafe) and corneal radius
No relationship was observed.

45 R (375%), 2mmHg DEHNIL 1508 (125%), 3
mmHg OFEFNIE 2R (1.7%) THo7z.

Tonosafe & GAT 2B F % IRIEE O B4R % W E
L7zf R, Fig2llmd & < —BEEA I
Tonosafe = 0.985GAT +0.896 T, #H B 4 £ 13 0.990
ERWVHHE R R L7z,

GATWEME L IREZDOMBREZ AR Lz
% (Fig.3), 10, 20, 30mmHg B THEA IZIREZD
DARHINE L Je B & 9 RAERD D - 7.

REAEEABEOBRZRE LRRTIE, REE
EHRLAEEEOBBRIEFigdicRnT I8 L
Spearman D NAHMZAHBSFREIZ 0.009, p=0.923, IR E 2%
EABEMEEEOMERIIFig CRT I &L
Spearman @ NE A7 AH B £ %1% 0.024, p=0.791 & 72
D, WIFhOBEITEDOHICHEEIIRD Sk

—E127—



128

o7z

GAT HIE A% 20mmHg K DREF] 100 B &, 20
mmHg PL_EDFEF] 20 BRI/ TIREMEOBE %
et L7/ R Tid, GAT RIEMEAY 20mmHg Al D
49EH) T, Tonosafe 12 & A IRFEMEDIT ) AL
BV wIRERE R o7 (IREEDFIGE : 047+
09mmHg, MEDdH 5 t ¥esE p=0001). —FREHEG
1% Tonosafe =0953GAT +0926 T, #H B & % &
0926 & BV /R L7z, GAT JlEEAY 20mmHg
Pl E o4 Tid, Tonosafe 12X AHREMEDITH A%
HDEPTEBLIPERICE N E VW) FHERICR o7
(IRTZEDFH{E : 045+0.89mmHg, WD dH 5 t
% p=0035). — K [\ 45 K & Tonosafe =0.945
GAT+0334 T, tHEI4R %03 0991 ¢ BV AEZRL
7z.

T2, BEEEARE OBRERE LBRTIE,
GAT MlEfE2% 20mmHg FKimDOEIEFNIT BT, iR
FEzE L A EE o B4R Spearman @ NEALAH RS
2% 0.005, p=0.963, HRE 7 & £ B il 3L 25£ 0 B £/
\% Spearman D NEAZHH BIFRE - 0.011, p=0916 & 72
D, WThOBESWEOBICHEIIRD 5N’
o7z GAT HIEMED 20mmHg Ll FO&ERIZE
W, IRFEZEE FLABEORI4RIT Spearman DJE
RIAHBER % — 0,016, p=0.947, BRIE 2 & A B R 1%
@ B8 4% 1X Spearman @ JE 7 #H B8 42 #0128, p=
0592 L %1, WIFNOBAE b HE OMICHEEILRD
Lo,

E £

BEOfEHE FH#ET 27200 REMEEE LT
1, 4 EZEE D HKE L7z Tonosafe IAMC, T
T NCT % Tonoshield {2 & B E25H v 5T w
%. NCT OFEEICE L TE, W o»0HkED %S
N GAT & NCT o il % 1 o & v 1d 0.3~33
mmHg & X52 &% 555, NCT HlEENIZTH A8
K DM % R #HED% {, £ 7 Tonoshield %
Wzl T, GAT HIEMEIC A~ 16~2.09mmHg
BEWTLLEMEICRS ZEFMEShTB )7,
WINEHWHRTHESEOIHE T LR
PRENTWVS,

ZMUZx LT, Tonosafe ICB$ 5 T TORE
TlE, GAT & Tonosafe DERFE R EMEICHEBEED %
WO E s 5 6 A B —F, Tonosafe il &
FEBICEWETHIIME SN, FERICENE
THHE"DDHY, SOLIBMHFOLERDTD 7.

SEOEESOBRETIE, BREMEEZELGTAEE

EERHTFORELPR/NBICTE-0OOREE L
T, TTIREMNBICLBRELZD LT L0, ]
FEHZEICENTWLEMZ R E L, | AOKED
HWEL, REORABUC L 2HEZHIRT 2720,
REBRED OB ZE=F» 772 72, IR
JEMERO< v —VROZEEZEZRL, GAT
& Tonosafe 12 & % % % FREFI R EIITV, &RA)
e L7eGIROAZ W R & L7z, £DFE, Tono-
safe TOHRFEMEAS GAT &£ b ¥35 05mmHg FBEAR
FICE e s

GAT Je47# & Tonosafe JEATEEIC /1) THRES L
L&D PP C, Desai HViE, FE S RROB
% L7/ R, Tonosafe I EMEAS GAT Il MEIZ
L 044mmHg EH o 72 &) 40 & IZIZRBEOR
BEHREL WS, ZhIZHL, Maino 5 i Tono-
safe Jl Ml & GAT JIEMEIC AL BV EWE'L T
WD, WNEPIFENEREETHY, REREIIA
BNTHD I L IPEMITEEL RIT L7 aeEds
by, 72, REOHARY PREIZL > TITbN
CCLICEBEABIORETE 2. RNEEEZ
W& & L7z Maino 5 DR OFE" T, FEL LI
W GAT 12t L Tonosafe @ i 8 1L.lmmHg & &
WEWERE > TWD,. COBREESR LIZRT
& LT, Maino 51, R ICHEAREDRER2S 22% &
FhTwizZ L2l & L, GAT Jll & %25
mmHg L E® 73[R (&K 332 lRH) DIz & A EIZH
W T GAT il %2 4% Tonosafe I EME & b b &<,
GAT JEEAS 26mmHg Ki DFER & -, IREE
EE D REL R BEABR LN EHRE L.

ZhiH LT, Kim 5%F GAT #ll %€ 1 2521
mmHg Pl Ed 338 (4 137 Bd) 24 s Lz
BOIREZIZ015£240mmHg TEEEE Lo 72
EHEELTEY, Savi 57 EAIEIIA 222,
GAT M EME A 2lmmHg PL_E D FER] & IEHIRE D
ERZEBLEPKELL DI & b o7z L i
LTwa.

ZESOBRICB W TD, GAT Ml 2 i 520
mmHg L ED 2008 (&K 167%) TOREZEIZ
045+ 089mmHg T Y, 20mmHg Fii DAERF DR
JE# 047 £090mmHg & HE L CHEZIF R (p=
0.928), GAT JEMEAE WIEBI CIREED K E < 7%
EHEIDIE, SHBRESITERMEZEML R E
ThHEEZ LN

IREEOREEMIZOWVWT, Desai 5% 6mmHg,
Salvi 5%1% 4mmHg & L, W31 d Tonosafe il & H

—E128—



VBVWHERTH 72 —F, BES”1E 6mmHg, Kim
5% 5mmHg, Maino 5”13 8mmHg ¢, Tonosafe
HEEIME N E W) R TH o7,

EEHSOMETIIREAEOKE ML SmmHg T2
BdH Y, WD Tonosafe Hl EfEH 2B Wik &R &
rofeht, ZO2HZBNTENREND GAT #IE
{EiX 16mmHg & 17mmHg & IEHEET, H.OAKE
RABMFPLEREEEOREEICHE L E X
LNBERRIAD SN b o7,

REZCHEZEY LITEOMORTFO—D L
LTABERR ZEZ NS, ARELREZE DM
RCIE, BAEL"PEELMEBIIALON o 72 & )
HLTWAY, AREMBFELEOBERKRIZOVTIZZ
NE CICHEL Loz, A0, FLAREB IO
R L IREREICOWTRE LR TE,
WINLEELRHEBBERIIAD Sk v o7 GAT
& Tonosafe DZNFND T ) X LI & AHEFHE
DOEEHF L 3.06mm Tho /2720, FEFER?EL
nieZzohs,

Goel 513 Tonosafe AT A2BIC—DODHEE
HzEBELTw5b. Goel bD#HHIT L S L Tono-
safe B EHPBAEIBE N L W) REREELN, 20
BREBTF A AE—FTNVF v TORBMDW DA
HolzZl LIIEMNE, WBADHELTFT v TEMEHAL
TeREEBRIL, BT L IAFEEIER
(ol HELTBY, TAAR—FTNVF v
REHTABICIET v TOXREZ HRT 5 LEND
BEBRRTWEG, ZHELOMEHRBRTIX, &< ICH
HWTEA X9 7% Tonosafe DF v TORE I LD >
7. ZORTIXGAT O 7 ) X AT REIFRDIERED
VBT, BETREER XY SEOERRBEED
Twh. 20104 12 AU EE IR -F v 7LD
BEEAHAPRERBEEIND L) IS hotlzd, #hU
BHCBERZ MG L T zs, Mo TR
BETEALTWLWEEDH Y, HILITLHRE
HEANDHBRIBETERWDY, EELOHELZE
B, INEFTOVTROMEICBNTHERINT
BOLTSBROBELEEZ LN,

DEnz iy, HERTIIED X RIEMTE
DREOREEVEZ D, FRREZEXALDE
HIZOWTIEAATH Y, 5% DITEBIRE
LTHRET H2LENH L LEZ LN,

CNETIIREENONROFEM 2 WA 2w
A5, EEH D OEETIRREED Ommilg @ ER X
120 R 58 IR & Kb %% L o, IRIEZ lmmHg @

129

HBRLAETT DL, H86% DREFIHRZE ImmHg
DRTHY, SHIZEZED 2mmHg PIAD 921k
9% LiTE AEDIERIDEETN TN,

FRNBED 90% LA EASIEE IRIEARNBETH 5 DS
ENZ BT, ZEEEIREE 20~30% % iHE O HiE
REELTHYHIE, DT LBEOEE»FHREAL
AT HWEENDH D, lmmHg B TO X ) BEL
REMEFEEICR S, LoT, MHNERECHIR
JEREZEO L) WCIEHLIENEE LEL T EED
BRERIEIZIZGAT Z VA0 FF LWV EEZ S
N5 98% DBEE THRIERESD 2mmHg LN TH
% Tonosafe DFIH I, BHE#IFLVEER AT
o4 FEHZEORE EFORIERF = v 7 7% EER

Lo TRERATHELEZ LN

Tonosafe TOMREM EfEIZ GAT THOZN LD
LT 047mmHe BHICHIESINEZ OO0, #HF
BOREB TEI L, 86% DIER THZE lmmHg
PDATHY, IREREL LTOBEEIEVWEEZS
N7z, Z20—KT, REEIEL TRR L7290, &%
WEBRESLEHIRERED L) 2BELRRELLEL
T3 EEORTEREICIZERVLETH D, HE
HRAT UL NEHE R EREO R % BT 72 v
Y& 7% &3 Tonosafe DFHIIEHTHHLEEZ D
n7-.

MM AFRIEHEITRE L 2 L.
X ®

1) RB’A B:RENE [RAZHETT 771 X 10.#%
NEZHROLD T | (FIHFEEN), pp27-35, SUGE,
HE (1994)

2) Moniz E, Feldman F, Newkirk M et al: Removal of
hepatitis B surface antigen from a contaminated
applanation tonometer. Am ] Ophthalmol 91: 522—
525, 1981

3) Pepose JS, Linette G, Lee SF et al: Disinfection of
Goldmann tonometers against human immunodefi-
ciency virus type 1. Arch Ophthalmol 107: 983-985,
1989

4) Maino AP, Uddin HJ, Tullo AB: A comparison of
clinical performance between disposable and Gold-
mann tonometers. Eye 20: 574-578, 2006

5) Bhatnagar A, Gupta KA: Disposable devices for
measuring intraocular pressure: a clinical study to
assess their accuracy. Eye 19: 752-754, 2005

6) Maldonado M]J, Rodriguez-Galietero A, Cano-
Parra J et al: Goldmann applanation tonometry us-
ing sterile disposable silicone tonometer shields.
Ophthalmology 103 (5): 815-821, 1996

7) BERITR, HIERF, Bl BSH  BEBILICE
B BUE B 2o BRET. IRE 1(9) : 859-863,

—E129—



130

8)

9)

10)

11)

12)

2008

Kim P, Lertsumitkul S, Clark M et al: Accuracy
of the Tonosafe disposable tonometer head com-
pared to the Goldmann tonometer alone. Clin Ex-
periment Ophthalmol 32 (4): 364367, 2004

Salvi SM, Sivakumar S, Sidiki SS: Use of dispos-
able prism tonometry in routin clinical practice.
Eye 19: 743-746, 2005

Goel S, Chua C, Dong B etal: Comparison be-
tween standard Goldmann applanation prism and
disposable applanation in tonometry. Eye 18: 175—
178, 2004

Desai SP, Sivakumar S, Fryers PT: Evaluation of
a disposable prism for applanation tonometry. Eye
15: 279-282, 2001

Maino AP, Morgan LH, Hercules BL et al: Are
disposable prism an adequate alternative to stan-
dard goldmann tonometry prism in glaucoma pa-
tients? Ophthalmology 113 (10): 1837-1841, 2006

13)

14)

15)

16)

17)

18)

19)

2 B4 BERXE BR B agdrEmiREE
DR, FRIE 52 (4) : 681684, 1998
#EmE, Rl B FEEEREL,  F T -
vavy s b b A—¥—CT-10 OEEKREM. HHIR
A 41 :1708-1711, 1990

DR, ROB—, SH—FEH : EHEARIRTE
STOBRSEM N 72 v CT3I0B L UM F —
S =N TIZOoWT. BEE 86 : 656-659, 1992
EEEX, KEFEIE, FIUE—ER @ BEEHIEREM
RRESTOEHEME. IR 49 : 1791-1794, 1995
TH E, FHR— siEARE D,  RNERICB
FAEMBEFTREMOLE. BEE®R 10:
1514-1517, 1999

BERE, =R B TH BHiEs : BEAEED
EOVDRNERSERCRIZTEE. DRA&E
106 (3) : 143-148, 2002

ENBEDEERR 1L REOER. [RNBESE S
£ FI 4 20, pp30-33 HARKNESES
(2006)

—E130—



	バインダ1_ページ_118
	バインダ1_ページ_119
	バインダ1_ページ_120
	バインダ1_ページ_121
	バインダ1_ページ_122
	バインダ1_ページ_123



