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Abstract

Glaucoma is a disease caused by abnormally high intraocular pressure (I0P) and is one of the lead-
ing causes of vision loss worldwide. Glaucoma is characterized by pathologically elevated intraocu-
lar pressure (I0P) and dramatic fluctuations, which compresses the optic nerve and retinal nerve
fibers. As the disease progresses, it leads to atrophy of the optic nerve and damage to the nerve
fibers, and ultimately causes irreversible loss of vision and visual field defects, and is the world’s
leading irreversible blinding eye disease, whose pathogenesis is related to age, heredity, and eth-
nicity, among other factors, and which is yet to be completely clarified. Glaucoma not only causes poor
quality of life for the patients themselves, but also creates a great economic and health burden for
their families. Timely and effective diagnosis and treatment of glaucoma is crucial, and to achieve this
goal, accurate measurement of intraocular pressure (I0P) is especially critical. Measurement of IOP,
as an important indicator for assessing glaucoma risk and tracking changes in the condition, relies
on tonometers. Since the 19th century, more than 80 different types of tonometers have been intro-
duced, and up to date a wide range of tonometers are used in clinical practice, with each of the dif-
ferent measuring devices having its own advantages and characteristics. This article summarizes
the characteristics of the commonly used tonometers in clinical practice, analyzes their respective
advantages and disadvantages, and analyzes the advantages and problems of the dynamic intraoc-
ular pressure (I0P) monitoring devices that have not yet been applied to clinical practice in China,
with the aim of enabling clinicians to choose the appropriate IOP measurement devices for different
situations.
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1. 5|

TOGHRAE H AT AR — REEMIN, £ 2040 F4RRE IR EFH AR g 1.118 42[1]. Ft
MR 2 H T R AR B 36 g DA Rl ZU PR B0, R AL A 2 R I e 22 4T A EAT 3, P B 22 1 2%
%5 LA R AR R AT YR B0, B 20 AN R AL A B 0k DL AL BT s, FLROR LA R S e B . IR
RO O IR A LI . 2 W AR T 7 SR E KR T BORIHAE BA > EE MR . IR
& BARMIR T, B 19 AUk, =424 80 Al EMIREvh i, MRIER G AR, F2
o S AR A, AN )R IR S TR L ARr 3 P AS [l PR32 55t o AR SCad e bl PR FH IR IS T ) 4
PES B RAE —ZRIR, DU Bl PR B2 AR SR AN [ PR AR S S G IR IS T e B, AT REAS B
FLL IR s

2. EFRIRE

1955 4 Goldmann & 7 B A AR M IR il &% B ——Goldmann %1~ =R /& 11 (Goldmann Appla-
nation Tonometer, GAT), — B PAURIZHR e TH M il 2 HR 1 1) - b iAE [ 2], BP s AE A AN Se HEZE (AR 1E, BT
HHANIR T 5 2 bt . GAT £ 3ET Imbert-Fick FF T, HIMELEA N 3.06 mm, Kl &k
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JEF 7.35 mm? AR AR, it 22050 I 77 B9 R A K [3]. BLAR GAT 2R LA — ELHE 28 9 R el B 1 <
PR, H 2 L Sl R O BRI, BRI R ER T BRI N R [4], HUCZ A Z . A
AR R R S DR R S, G v e B A 2 o A I TR (CCT) . GAT 2 %: - CCT Jy 520 pm %
THH), 24 CCT KT 520 pum B, W3R & 22 bbsGbafii &, 1124 CCT /T 520 pm B, IR & 23 sk briE
BEAK[5]. GAT TP L, HYOL R, BA R RIS R AW AAN 7R 2 EHY), fRsiE
AL, BT AEER[6], WSS R 556 R M A O[7]. 3 H GAT M=K H aeR H AL
B, BB M, A BRI R PR G, BIEER, FEWENE&ELS, 7
FESR RS« TR BRI 24500 25 M B0 OSB3 AU, TR M 7E I PR A m B S FH 52 BB i o 6 T~ TB iR
IR e, A4 20 2R 0 35 B Perkins HRE i RNOE T4, ZHRE TSR T GAT &I 2%
R AARL R, (HAZ R GAT —#F, Perkins MR 1H 057 £ I H SURF 25520, f74F GAT B £ A
J2[8].

3. dEfERMFNAR E vt

A% ik R K 1+ (Non-contact tonometry, NCT) & #] /& 1255 A & ¥ it, I Grolman 3 — 3 & [9].
NCT [RIFE R 2T Imbert-Fick BB, I s < AR — € A (L EAT 3.60 mm) P, BOGKSS
RO, BOLESA ARG EHONIRIE . NCT S #igkd . TomsRRmE. AN fid e I 25 () e . 300
P, RIS 2 5 1 R a2, IR o A IR R 1 1 ik W 277 20 NCT [H] GAT, & &% T Imbert-
Fick JFHE, [RUbth A% MAESHrm, Hd CCT 4 NCT Ml & 45 By e &, BE%E CCT e,
NCT il &8 th 2w [10] [11], HHEGE GAT, CCT X NCT Wil & 45 R s sn[12]. HafEpr ExT
NCT X bt & brifE GAT & 45 R =i A2 (K S e A —[13] [14], BEAWFFCHR H 24 CCT > 539 um B, NCT
AHEE GAT FIUERAYE FBE[15], BRIE >40 mmHg 5(<8 mmHg i, NCT il & 45 AR GAT, Rz T &
K[16], FEABEKIL7]ERBEARE T, XMERERHR, IEHAFR S ASE AT NCT Frill /53R
WASHAE[18]. HAR NCT MIEF(E, JEERGE, eF I TH ORI FA, 2 NCT &4 RALA
e AR GAT, Rl T s IR HRE . TR DL FORIRfa R R = M A #E .

4. [E¥RIRET

=] 53 5 AR & 11-(iCare rebound tonometer) - 1996 444 & BA[19], H /& B34 Kontiola iz H H i JH 22,
VRS A Af RS el , RSB 6 IR i 5 ool B e 46 RO IR PR e o [l SR e v AR Dy — sk A =X IR e
ih, AL GAT, #oJihdkst, RS, WEASZARATN, WG RMRE A AR Y6, N8R,
eI 25 LA B AR B, A E B T VAT 32 NCT W1 JL# [20]. BARSHINI & 4%, iCare £F7K
HEATI A0 2 S S IRk, PR T 28 UYL XU . iCare CUE S A RIFMIE B ME[21], fEIEHIRE
Vi, S54&brik GAT M A RIFM—8k[22] [23], HEEIREMIEN T, iCare M EH T RE< B
FIKT GAT [24]. iCare AT LA T A IR /K ik [25] 55 o Auig 22 A BRSNS M [26]. X T AIREA S
WUAEAE RS, BFEORRNE, SUREE, AW NCT 1w, HZEWPI&G, XML T
iCare [EFEIE FI[27]. iCare [F] GAT —Hf, [EIREAZ IR Z51RI54m0, G #f 6 J5E R . £ st it %6 2% [28] . Yamashita
25 N[291 3. iCare 7E 1 IS [F) A7 B A3 HR R ANIR], 3 o g S e ok U 7304 L A R 504000 B8 i 230 GAT,
W14 iCare 168K 15 % W1 iCare-ic100 _F AN T #R3LIRAITIAE[30], MR LAL B IEMIN B AST, (T BEA
EHART B RZLKT, IXFEREAE— PR RN R 2. H4h, iCare (5 A 3R K71 (iCare Home)
AT DR B EE R EATHATIR R &, IR AT A M, S YR 2 (0 IR B RA T TR A K4
MZ#[31].
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5. RIS ERERE

2005 4, Kanngiesser [32]FFHMET = 5], BRI 200) S PRI & 0280, e 188 AN 2 55 i fl
BB ARIK A 35 S LR AR BE |, R T 2ha& %2 ERHR H 1H(Dynamic contour tonometer, DCT). T 1t
JEHERTE, X AR S THAS A T HoAh e R S 1+ GAT, DCT BB —MNUImE RSk, 7B RMIHE LR,
PRELINE S MMEAEL, S8Rk 5 A BEARIC SR /D 5 sl A S B AR AR TR A, G T YD 2 IR IR
TR B, (RIS AN MR L A D 2655 A PR ZR 52 [33] [34], H. DCT Z BN =5
WAL/, A BT GAR J5 B IR I & [35] . WFFTUE] DCT S5<abrifk GAT A7 REFHIAHIK[36], {Hs2 DCT
AR B ST GAT [37], HUIEAREM S HACE GAT M E(A[38]. DCT [ T MEAR LSS, [FEHE
REFRHEHR Ik ) IRNE(OPA), FH4E HH OPA MY I RHERT 5 5 EIRI5C &R [39]. SR DCT Wl 75 SR AE R
IT b, SRR EASREATINE, BA—ERE T, B R, REFELHED 8
7, MAZRE, ENERKED. JLESN G ERZEERER, DCT nlRes A KIEH.

6. AT ARREINE S

A AL £ AR 243 A% (Corneal visualization Scheimpflug technology, Corvis ST)& 47T 2011 4
[40], s&—FrEsE e NRE T, BARFEFEEE T Imbert-Fick JREE T, H2ZIER A 2RIRE 153
Scheimpflug s SEARHL, W8 CUARS A b ™ 1D s 22 P EE HR I, Scheimpflug S ML 8.5 =
KERM YR, IR o HE R B F> 4000 Ml Fr) s FE 10 57 AU e S 51 e 1) A A T B L 2 T
TEAR i A, i P B IR 204, $K95 Corvis-10P. CCT . fI ALY 1 S 505 46 b5 . BRALHF 98 % W] Corvis-
ST KT GAT MAFIRILAE, (H2 =& AR AA RIFAHRE[41] [42]. Corvis-ST i PINFRS . HRIE
fE. ABEESERZE, 51 TH# Corvis-IOP #HTZIE bIOP [43], T WFFLIESE bIOP FLA [ U 1 H#ER
PRI R [44], FH SR AN SERRIRER 2, A% CCT AIZEY) 1124 K 252 m[45], 7RI & JEEA 59
NIHR 2 B nERf[46]. Corvis-ST Ml St FEAEAb AR, TCTREMAH R, WEMEHE, AMUATLL
AR AR AP )5 28, JEReF T [BIAE A IS T [47], PRS2 IR R AR IR 75 R -

7. BREBS BL 534S

AR5 [ 82 43 #141X (Ocular Response Analyzer, ORA) 1 T 2005 4F, & — o] FH Puidt 25 Sk A HE &R
NS R R AR R R . B PR N, ORA B A Al A )RS0, FAIEARM, M J5 S e
ik, fREAMEAL, BJEWREIER, SRA BN R R, XA T IR R, BT kb
SIS VE UL A AR T 52, P O B 45 R IEA AR R K PR I 25 RBP4 1E, 75 B
Goldmann MR ETHFIR EE(IOPY), FEARHE T BN ASE AL 1 2B M M5 AE A ) 2 R P 6T IR s (19 52 e 5 75
(RS IEAE, B A BEAMEHR R (I0Pce). 5 GAT AHLL, ORA (IR & 45 B 5 2 i, R 59 78 v R f
500 T [48]. CA UL, 10Pce ANSZ A IR B ) 52 [49] [50], PRIULAH#EL GAT, 10Pcc AJ e 5 & b
L A 5 1 LSRR [51] . ORA s H Hij ME— R 88 52 (it £ 535 J= (CH) A1 £ 5 FHL 7 Rl ¥~(CRF) 1 150 %, FIIH
6 HL ZR Gt 10 S A BT PR A UK R ROSE, 49 B AR B N ) 5 A el 6 A% 2 22 A T S (CH), B AR T ZH 27
WAy BRI RE T, IS T A RRIRORG S, JE T CH 5 A IERH 7 5 7 (CRF), CRF s M (1)
BAKBE T, [T MR AR, L EARER T AR Y . CH AT CRF fE IR LA
&, PlanfBEEAR S, CRF A CH JLRIFEK, FRoRMMEY) )1 fa e EFEKR[52], 1K CH HEkiE
S5 HECIRAIR[53], - H CH & mT AHS B2 i 1 s 22 () 28 2 5] 4 5 E A7 I [54] . ORA A 5 R fish xCHR
JETHE 2 AR, ean o &, B R MAREE, PR, EXTARREC A ok
AN BB 100 A R
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8. FSRERMEE

IR HA BB EE & s, TEH A 24 /NSTIRIEE SN T 8 mmHg, HEYGIREE ) 24 /NFHIR
BANERT 8 mmHg [55], T R B8 HR g K 2 tHIRAE AR (AT [56],  HR Hs WA S s PEAE R AL A
RHR T HMELLINAS, LR 24 /NS 2 i il R A ) /8 BRRE ) 72 v IR s A P O IR R 3 o b 22
BNAS R I % 2% H AT S 523, B AN R AR A 08 7525 [ kTR AR 3T,
I+ HA PR R AR bR e, TR — A AR N I e, e i S A AT 2% R AL A
IS Ml A R R A 4% SEBILAR IS R E B PE R 0 & . FL7E 2001 4E, Rizq Z5[57] & B 1 Jeafi 20 Fiik ik gs,
REBEAE K48 IR T 2R &, AE ST AR R R & 1848 7 2% s, HAREEMEAR
IR LA 0 5 4% /2 H 48[ Implandata Ophthalmic Products GmbH H i i) Eyemate, @it py B A% i 3% 832 IR
JEAE4E, Eyemate CLAREUESEAE MR 2 2240, IF HHME 4R AEF TS, 5 GAT BA RIFHIHHK
PE[58] o AH ELAE N A & 152 %, e -1 Sensimed Hi i 1) A ik =X Triggerfish (Triggerfish CLS) K H TG Al
5 T A S8R AR SR PR 5 PT RE S AZ G R T DR, 12218 % 22 1 Mo 0 A B 23 A Bl N 3R A SR D & IR s - Triggerfish
CLS BA RUFM B 52tk K e A PE[59], 4R CLS MM R 5 GAT Ml A4 715 & 3% % 7 [60], CLS Ml
= H 7] Ae K BRARZR IR AR X AR, AN e AR SR i () HERA IR A - B8R CLS [ R PR 75 22— 2Dkt
R IR SAE T HR IR I, CLS Wl & 45 S /s 7 G HR AR 0 30 IR WAt 0 By T 1% A [61], H. CLS
BT IE IR RS IR B e W SR dT[62]. AATAISIRERN &M BATF 2 AL, EuEd—e
PR B FE S A O ST IR s, RN A 5% T M e XIS DA B 5 000 M A HE ) 1) R, A B fih =A%
TS DR IR PN 2 1 o S5 B R S SRR [63], I RIS e i . MR S A R Bi[64], RKRiEH
[AEA LTSS

9. &5iF

[ AR S TR R JE A, Mg bnitE Goldmann BR Tt 21 W] DLHERR f B AL 90 70 2A 82 i) Corvis-ST,
B a4 w] DAHEAT S5 ML IR PR A I ke B, JRATWT AR BRI vk A s EE A v & vk 5 HRSY, (H2
VR — b R e I B AT AR 58 38 o X TR IR IS I B ¥ 46 K i, 18 01 NCT . Corvis-ST 45, Hpig ik
AUERPE D HILHE, JF HA SRR & S mA MBI E D Re . BOEIR S A AR B RIER &, A=
ZERTINERS, AR BCR BT XS E B (WA R Tk A ) IR T AT B R o X T3 IR
PR, E S R AR R TE B B, ER A R o ) B A R e M0 ¥ 6 e T 32 A
(LA RE PSS, AR B RIS M i AN BRAR . RN PR 0 152 5 F T 77 4 PR A o DA %
B2 R 1) PRt A LA I R o I FH B2 BR o e 0 245 R M 00 5% 6 P f P AN g A R — 2B 4R TH R AR &
AR 1), EA T DAL S, BEERARM 2R RE, TR 2, AR R
JE SR R, 6 I T OC IR SR RIS AR, VRTT AR IE S 1 AT A SR B -

£ E&WA
IV 238 45 42 (XIPF-K Y 2022002)
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