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At z+ 32} o} Icare Rebound Tonometer2 =43t oF 3} ofeto] Hte 13.98 4+ 4.41 mmHg (6.00—35.00 mmHg)
%, Goldmann 4% $FIAZ A3 ke, FAHZFA, 2 Uesith F AUAR ST e Alolofli= S8t kY
=244 A5 @nld AA 2SS4 oFE & A S B9l om(r=0.728, p<0.001), Icare Rebound
A& S8l RAIATE 7] AARE BRI AldEske] Tonometer & 3**?‘& Qkete] Goldmann 94 AUAZ =
FET AETF AFEA o2 A}, gkl IAY Azt 3k Qbetoll wls) Ht 2.23 + 3.16 mmHg A 4 ==
gt=lo] Qe 5749 Ayt Wojd AR AZE= o Ao=m UrEP’PEKIKO 001) (Fig. 1). & AR &7t
2}, 2= A Zhpg = 2o] zhabRslo] Qlis Fal tjAlY orolo] Hota}l oketo] 2fo|E 7hA| 1L 435 Bland—Altman

A A efsF - plot AdtofA= 95% Al=|7kol| 1319t & 125¢k] %3

Icare Rebound Tonometero] 2J3t okt 31 o] £l Q1 tH95.42%) (Fig. 2).
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trasonic, NIDEK) & o] &3) =3l Ao o8] A= Figure 1. Correlation of IOP obtained by GAT and IRT (r =
ol 0.728, p < 0.001). IOP = intraocular pressure; GAT = gold-

} o . mann applanation tonometer; IRT = Icare Rebound Tonometer.
EAg4 BALe SPSS (IBM SPSS Statistics version
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JAFSEA) 1319 = A= 557, oA} 7670l Lpol= Figure 2. Bland-Altman plot. The differences between IOP

Bt 55.53 + 15.264)(8—87A)) k. FAlZHaEEA|o] FH4t obtained by GAT and IRT (GAT measurement minus IRT
44.94 92 A4, measurement) are plotted against the mean of the two
= 538.60 & 44.94 um (275.00~644.00 um) 331 Goldmann measurements. IOP = intraocular pressure; GAT = goldmann

UE AFA= 573 Q] ek 16.21 £+ 4.13 mmHg applanation tonometer; IRT = Icare Rebound Tonometer; SD
(9.00—37.00 mmHg), Icare Rebound Tonometer2 =3 = standard deviation.
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Figure 3. Scatter plot of CCT versus IOP obtained by GAT (r
= 0.242, p = 0.005). CCT = central corneal thickness; [OP =
intraocular pressure; GAT = goldmann applanation tonometer.
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Figure 4. Scatter plot of CCT versus IOP obtained by IRT (r
= 0.224,p = 0.010). CCT = central corneal thickness; [OP
= intraocular pressure; IRT = Icare Rebound Tonometer.
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Figure 5. Scatter plot of CCT versus AIOP (GAT-IRT) (r = 0.002,

p = 0.978). CCT = central corneal thickness; IOP = intraocular

pressure; GAT = goldmann applanation tonometer; IRT =

Icare Rebound Tonometer.
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Icare Rebound Tonometer= =431 okQlo] HHL 14.22
+ 421 mmHgl T % SRPAR 243 oRF Alof B8l
St A S 290w (r=0.688, p<0.001) Icare Rebound
Tonometer2 243t 213to] Goldmann ¢ QAR 243t
Qketell BIaj 2.00 + 3.01 mmHg R 7= e p<0.001).
22 132 ol Sl S-S Whe F]8pelo] gl 209k
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+ 6.07 mmHg, Icare Rebound Tonometer2 Z# 3k okl
9] B2 13.14 £ 5.06 mmHg L 5 QHIAI= Z7%k Qe
Atolollis F5EH JHAlE Bom(r=0.841, p<0.001)
Icare Rebound Tonometer= 43t QFeto] Goldmann ¢
B HAAR ST ¢ketofl Blsf 3.03 £ 3.29 mmHg 2
S = AH(p<0.001). QHka &0 7|9Eo] Q= ek
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et SollA oo Ao=dugraes W 8k
ALlgh 1232 F -] gro] —5t-FE|(D) o)e] &
Algtol st QR 13%ko|3lom o]59] Hut S
Z|+= —7.07 + 1.33DY 3L Goldmann ¢ QMHA| = =73t
otoro] HHFL 15.08 + 1.98 mmHg, Icare Rebound
Tonometer® &4t oFero] FHL 12,46 + 2.18 mmHg “
o [care Rebound Tonometer @ =743t QFQto] Goldmann 2 ok¢F =4 A] Goldmann ¢ eFtA o H|8f 2F 1 mmHg
oA AR S7g3E Qhtell Blsl 2.62 + 2.82 mmHg 2 A= 93 SR 99 FAE
SAE U WA grol —5HEH o] Aol sist of W= = QrIAY] &7}t 0.1 mmHg F== A4 &
Al o8 U A] 1102t A= Goldmann 9} $HIAIZ 54 A3t A Bolokar sty & dAtolAE 919 &
5k oFQro] 16.57 £ 4.29 mmHg, Icare Rebound Tonometer A8 A85lo] 4% Goldmann ¢4 QFMA oFk-S- L3
2 =A%t o19to] 14.34 + 4.62 mmHg= Goldmann ¢} H|wsl] HoFovy A= orete 16.02 + 4.20 mmHg=
oA Z =43t okQtof| H]&} Icare Rebound Tonometer = Icare Rebound Tonometero]] ¥]3 2.05 + 3.87 mmHg &
SRt QiQtol 2.24 £ 3.25 mmHg A SAEHUch T ofHs] 2 25 Hol 7|E9 A Aok vE £
Goldmann 7 SHIAIZ 45 et Af- FHH3A] Aol Zdadh Zlor Hlch
~5E] &8 ol4] TLAIGte] olo] Hgalx] ghe chuitt B QM 2ol G 714 5 Y AAE F g E
F 150 + 0.68 mmllg A% W SHEA00(p=0037)  okel2l ALE Zuprlske] ApAolth. U} 27t
Icare Rebound Tonometer® Z4J7h ¢t H4t 1.88 + S AA At A SHEY QA ke s
0.75 mmHg B%= A SA=AHp=0.019). AA| ektETh WA SAEE daE EYlvke A o
Aol A LFERE ApAlO]T MO o d odtol A i AotEe]
i ) ZFA 7S 0] W 538.60 + 44.94 umE SA =92
Goldmann 9% A= SHT ol FAZFAZL
Icare Rebound Tonometer= #]v}&E 7]<4(Rebound S7MELE = 2AEE ANAE BAtHr=0.242
technology)& ©]-83t ¢k 57 7]7]olc}. 2lube = Qkgr p=0.005). Icare Rebound Tonometer & 223t okt &1A]
24 AL e T Lo Rl BAS 2 FAAUTAYL 4TSS BA ZAHE 4TS Hol
abof] =7kA o2 ©A| slo] g &5 WIS EAG) (r=0.224, p=0.010) Icare Rebound TonometerE ©]-&-3}
ok BEo] Ztue] 22w A AHEL Agte] s ole 2T FolE Goldmann U QHAA] F9ek
A== Qo] s 'HRS ¥ wEA AE5E TR = SAZEA| o J3Fs Lefsfjof & Zom W
Zapke] & AJIZRE 12 QRQtolA] o Zrar W Qkel 7L P
A o Aok A4 1319 % Goldmann 4 QHAAIR Z74E Qheto]
S 9 S o S 1310HE o= gt off 22 mmHg ©]/<l 7-9+= 10Qko] 1AL o] % Icare Rebound
Aol A Goldmann 4% QAR S4T Qbte] Bt Tonometer= ¢t S4Alo%= 22 mmHg o)<l 4=
16.21 + 4.13 mmHg, Icare Rebound Tonometer2 =% oto]9l o Goldmann ¢4 oHIAZ =45t AytHTE =
gk Qrere] Wt 13.98 £+ 4.41 mmHg= A= qlch + A deAY U F=AE Bl 9= 29t Eskgich
FAA R ST Y Atololl= TRt A Ao Goldmann 7 QFIA| = S73F ¢k¢to] 21 mmHg ©]5}2]
U 7 QRIAIR SA7E obke] Apol7) Bt 2.23 £ 3.16 A b=t 22 mmig o) w2 I e R Lo
mmHg A= 2 Goldmann ¢ AAZ A5 QF¢tof H| Icare Round Tonometer® &4t ¢rotate] zto](AIOP)
3] Icare Rebound Tonometer= =73t QI¢to] =74 =4 £ BA3 43t A oktoA] AIOP= H+ 2.15 +
H= AoE Ut ool WaEE oE dAtEolAe 2.82 mmHg, =& ItollA= Bt 3.20 £ 6.07 mmlg
Ho] Goldmann €% <QFetA|of H]3f Icare Rebound 2 =2 9o A Icare Rebound Tonometer7} © WA
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Table 1. Comparison of intraocular pressure (IOP) measured with Goldmann applanation tonometer (GAT) and Icare rebound ton-
ometer (IRT) between operated eyes and non-operated eyes

Operated eyes (n = 29)

Non-operated

eyes Total Rsegzzt;;e K+P' K +P+Trabe' ppVi +I21f)r§lfe§ +Il<n+oi))n p-value
(n = 102) (n =29) = 8) (n = 16) m=2) m=1) @=1) @=1)
Age (years) 55.16 + 13.51 56.83 + 20.50 0.681

GAT (mmHg) 16.22 + 3.43 16.17 £6.07  13.00 £2.78  17.00 £ 6.24  10.50 + 0.71  27.00 18.00 27.00 0971
IRT (mm Hg) 1422 +4.21 13.14 £5.06  11.50 +2.73 12.56 +4.79  10.00 +£ 0.00  23.00 22.00 23.00  0.300
CCT (um) 540.65 +36.52 531.38 + 67.05 465.88 + 85.56 553.38 +38.70 547.00 £ 0.00 542.00 574.00 619.00  0.480

Values are presented as mean + SD.

CCT = central corneal thickness.

*Phacoemulsification and posterior chamber intraocular lens implantation; "Phacoemulsification and posterior chamber intraocular lens
implantation and trabeculectomy; “Pars plana vitrectomy; *Partial penetrating keratoplasty and trabeculectomy; Mphacoemulsification and
posterior chamber intraocular lens implantation and muscle operation (strabismus surgery).

Table 2. Comparison of intraocular pressure (IOP) measured with Goldmann applanation tonometer (GAT) and Icare rebound ton-
ometer (IRT) between myopic (SE > -5 diopter) and relatively hyperopic (SE < -5 diopter) eyes

SE < -5D (n = 110) SE>-5D (n = 13) p-value
Age (years) 58.29 + 14.28 45.15 + 12.69 0.002
GAT (mm Hg) 16.57 + 4.29 15.08 + 1.98 0.037
IRT (mm Hg) 14.34 + 4.62 12.46 + 2.18 0.019
CCT (um) 542.42 + 37.83 551.00 + 27.94 0.430

Values are presented as mean + SD.
SE = spherical equivalent; CCT = central corneal thickness.

ZAEE= Ao g Hyol) BEAHo2E §9o3t Aol B Icare Rebound Tonometer® 243t ¢kl A §-2J5F 2}
o] 2] AUYTH p=0.600). oH A5-2] A Aol A= Icare o|F Ho|A] ¢rok(p=0.300) A 4=4:9] 71 {-F7F
Rebound Tonometer2 %3t ok} Goldmann ¢F9 oF Rt A FFS FE= AR = PGB Y= oR
PAR SAT o] =2 JHAE HolZl Flov S UrEREtH(Table 1).
& SERpo A qkgto] W A -ET =2 QRS Zohfl= A ESE A9 ATt Qe S Aol WRkE A Yotk
o] ®r} Fa3k EAleka 2w Pakrou et al’T} Munkwitz 7] 918l vlasl 2 Ax} oo i u g pas WA oF
et al**9] ® 3104 Icare Rebound Tonometer”} =& ¥ 2 A 1232 5 FHHSA] gro] —5HFE o4de] Al
o] otote 243l AEIE 7} Yol Atk 3412 A &3} v} Bl 13¢t0)|A] Goldmann ¢4 QAR 2431 ¢leto]
9} Zro| o83t A= Icare Rebound Tonometer® QFQt -2 15.08 + 1.98 mmHg, Icare Rebound Tonometer 2 2
Z2A2] 18] & Algolgta Azt A5} olote] HHL 12.46 + 2.18 mmHg L VA 1102t
QA 4=:0] 714 o] QIS S Al P & 4= U of| A Goldmann 47 QPIAIR STt Fete] Hat2 16.57

A gotr 7] Y8l ttA o] 7|k {5l wet + 4.29 mmig, Icare Rebound Tonometer & 243t 142
Goldmann 3 ¢FetA W Icare Rebound Tonometer 2 & 14.34 + 4.62 mmHg%th Goldmann 9 SRMHAIZ
gt Rl wlasf Kokt HA| 1319t 5 ¢ a2 ’”%} ko] 79 -SR] —5TlgE ool HAlQto]
o2 102810l 4] Goldmann % QFIAI= Z737E QHeF olo] ajdslx] &k ¢kt B 1.50 £ 0.68 mmHg A& W

_L ﬂ% B\

A o
BHiS 16.22 + 3.43 mmHg, Icare Rebound Tonometer = A 24 =921 (p=0.037) Icare Rebound Tonometer2 =
243} otoro] HHFS 14.22 + 4.21 mmHggar, A 13+ Al okele H 1.88 £ 0.75 mmHgAE WA 2A=cH
g o]} ¢tpA s vk 7|skE o] Sl U R 29¢t (p=0.019). SHol| AM&2t 2AeHAle] FFet *J%LO*OI A
A Goldmann &% QAR =A3F ¢kote] HH& 16.17 E2x7) =2 olof|A] 2AF oloto] ] Yo By E Helon}
+ 6.07 mmHg, Icare Rebound Tonometer2 =43} ¢kt (Table 2) o] AAFtofA ZA] A9 7]—.~X]i AAE -5
o] W& 13.14 + 5.06 mmHgeh ¢t 49 7|1% T]-&E] o]AFe] TLAJOko|| Sk tiAroto] whx] ookl of
go| = @‘?}ﬂ = At Atolof] Goldmann 9FF ¢FA T=540] & LPsA| o2 A T2 AL ARtk
2 S% A2 3k AfolE HolA] taL(p=0.971) o[t A+ AxtollA Goldmann 4 FIA= ZA3TE <t
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of goista] ol eke Wtk LeiArk® leare
Rebound Tonometer®= HA] o]2|gt Ztato] AHsha Q9]
=l -‘343}"% PSS 7hsAdol laL, & oA AIOP
of JaFe F 8902 Vet xjo] g HtS7}
Sore] Aetatn ael PRAslol GRS FUS Ao
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=ABSTRACT=

clinical usefulness of IRT.

IRT (+1.88 + 0.75 mm Hg).

measure lower at low CCT and in myopic eyes.
J Korean Ophthalmol Soc 2013;54(2):296-302

Comparison of Icare Rebound Tonometer with Goldmann
Applanation Tonometry

Kook Lee, MD, Ji Young Lee, MD, Jung Il Moon, MD, PhD, Myoung Hee Park, MD, PhD

Department of Ophthalmology and Visual Science, Yeouido St. Mary'’s Hospital,
The Catholic University of Korea College of Medicine, Seoul, Korea

Purpose: To compare Icare rebound tonometer (IRT) and Goldmann applanation tonometer (GAT) and investigate the

Methods: In a retrospective study of 131 eyes with glaucoma and glaucoma suspect, intraocular pressure (IOP) was
measured with IRT and GAT. The correlation between IRT and GAT and the influence of refractive error (spherical equiv-
alent; SE) and central corneal thickness (CCT) were analyzed.

Results: A distinct correlation between IRT and GAT was found. IOP measured with GAT was 2.23 + 3.16 mm Hg higher
than with IRT (p < 0.001). As CCT increased, IOP was measured higher with both GAT and IRT. IOP in myopic eyes (SE
> -5 diopter) was measured relatively lower than in hyperopic eyes (SE < -5 diopter) with GAT (+1.50 £ 0.68 mm Hg) and

Conclusions: IRT showed strong correlation with GAT, but IOP measured approximately 2 mm Hg lower. The IOP tends to

Key Words: Central corneal thickness, Goldmann applanation tonometer, Icare rebound tonometer
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