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Abstract

e Diagnosis of early keratoconus ( KC) contributes to
identifying potential patients before typical clinical
symptoms. It also contributes to timely intervention of the
progress of disease and improvement of long - term
prognosis. Hence, it is crucial to prevent iatrogenic
corneal ectasia and reduce the burden of keratoplasty.
There are diverse kinds of early KC diagnosis techniques,
including corneal topography, corneal aberrations,
epithelial and corneal thickness measurement, corneal
confocal microscopy, corneal biomechanics, and genetic
examination. Since it is often difficult to ensure sufficient
sensitivity and specificity with single technique, multiple

techniques are beneficial to evaluate the cornea
comprehensively, which may become the development
tendency of early KC diagnosis in the future.
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5] 6 £ 1% ( keratoconus , KC ) &—Fp XU AIA ST FRBG P
KA A B | LAEA T 1 A R A YR 58 Y g R AE , T
REFBU™ AT hgedh] KC A R ERE R A0 A
TEAEAE MR | G455 ff) 5L B8 T HE T B GBS | Fleischer FF
Vogt 580551 R KC F F BURE AR ARG PR AR F AR B
M2 . BEA T KC #9400, 45 KC &
31 Amsler—Krumeich 73 ¢ 55 AR 5 A7 D9 4] KC AR
PRALARATE S X R KC MR 5E KC Y E bR TE
RWrFEE R S ok, BARFAAEVE 2RI AR | (2 I
PR A% Z2 B M BRARFIE S EO AR X A 2 B T 5
HORTER I KC 2 Wb i3z I B, A 2538 & 75 [l
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PE AR D 5 B JRURS: Ul 5 A JE RS L 1Y) B 4
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1 IS T 2 T Y 58 R S R (R 1Y o KC A 80 0 i)
SR, B A0 TR T Y5 5 3 L T A TR B AN
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SR E WA T2W KC™ S E R UL, 24 B LLT A i b
TR ST # 0 2S 5 R B IE#TE—P KA RO R T
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LAAMWEM AR T 48D, 5 KA M KT 49D, £ I ok
e ﬁjﬁﬂ:—o.SO}me . R 1 Rabinowitz—McDonnell £
3, LLIE B A TR b o, 44 455 400 £ 5% 152 28 ( simulated
keratoscope reading, SimK ) 47 47.2~48.7D (1) AL T
Jr5 & O oF ¥ )8 % BE 2% {H (inferior — superior diopter
asymmetry ,[-S) AT 1.4~1.8D H M e KCH

Pentacam HR i 15 73471 8 Gt v 4 i A1 IS T 28 1HIE A RE
TER S HCEL AT « 08 S50 R AN XRS5 2 A X
PRIGEL R B DR B KC H5 8, B/t 8242 rh e KC
FEEC RBLNFEEC S X 8 NS HOY A 5 i Al
RE R A AR SRR O R/l 425 Donoso 45 42
HH Pentacam RGEH 1) KC F8 51 55 B 250075 50 BAD 35
Y75 43 #7 ( Belin/ Ambrosio Enhanced Ectasia Display) F L
KA 22 , A2 OPD~Scan JE DG4 i KC Bl #5 4  3&
TET AN X i AR e B = AR 22 1 SR 34 ] T IX 3
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SIEHIRA L, 53] KC 09 ff B e e R 2R BN A
I 200 T 7 MR A B A s e R SR, BT
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IRETT M2 R4, DL LT Scheimpflug 5% 15 5 3 1
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1 £A B AR 22 W0 S AT T X 43 LB A] B8 KC HR A
TEFHREY TRIASE 4 A T 2 1 O i 2 TR O A% 25 40
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(optical coherence tomography, OCT )", Feng %" | Jf]
R i AT RS P S A IR B 4 S22 VR 1 0 XF [X 4
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FEJRERE 2R, DA S B b =300 o B R 3 2 {1, xS X B 44
KC #HAHRIER™ . Rattan 55 R I, AT 5E KC R
JEER 5 b M SRR RE R, b R A v TR R ) e B 2 I KC
WA FIFEAE, oM AR, OCT nf DL ) 3] . 1Y
KC (3 e M 1 Fp S R AE o L
AR RSS2 SR A3 A 5 A A ) T 25 A R S ECZ TR AT
TE R F R ER , L, OCT AT FH T 3B I 4 2 R
DA AR R 1 iz JEE Ry B e ey o JEE B ) B o Y SR T i
FLHP L AR R, 3K 28 OCT SO KC 12 Wi BA B2
FoREH .
6 RIELRERRE

A A R £ W fUBE (in vivo confocal microscopy,
IVCM) & — Ff 78 40 il 7K F b 3B 42 A 336 8 B8 0 3
AR TR IR A Vogt 2c80HY E P, 50% B
7 TVCM FY £ B5 26 o % IR 31 7 47170, TVEM Y
{fi A B T 2E KC B3 Bowman ZE B FIg gt | 7 F
M AL R IR A RE LS 3 | R AR i fr < | 3 o 4%
R R R R P 2 MG R DL KON B A L Y 2208 1 3
T RAMIFIE R KC R 110 JE b R 5 S S 200 it 2%
FEREAR, IVCM IESE I i — 0 R X — 22 5% 55 KC /Y™ 5
FERE TGS Bitirgen 27 HF9E & B, 16 KC B30 By
B, AR T R B AN M A AR A TP AR S T AR R R BE i A
MO ELe , 298 R KC B A o 22 27 45 1 3 5
B3 SR BRI S T R I A, MR T
P 2 2 TE B BSOS RAD Hh ge SR 2R TS B AR 22 1)
2 HETAL BL IS T M8 I — M3 S 1R 2 & R i
B DR 245 T (52 e i DI 0 # 45 F] 8 JES 38 At [RD o0 [ = s SE
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7 RAREMNE
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AR A R 2% e B R B Y A AR 3R AR Y SR 4k R
T I, X A R A W 0 2 R B 5 T RE R B T
F KC B2 W, HR B R 40 B A3 RT LA o 6 4 £ 53R i
FAARRRE g R 745 Z PP R AR W 2 2800, W 7E KC R
FR I RRAIR , (32 v e o JESJEE JEE RITHIR R A9 52 M AR G, M DA IX
A3 KC HRFIE # HRY ) Corvis ST F I LE ¥ J1 2 70
AT B AR 5% B FA a7 HOB AR F AR et i vp & A 1 AR
Y120 I C s A R RS MR N s S fa S R R RS s
PR E g g R G ) s, R
il 7 HR AR RREE B J AR TR R BE 2 I R 4] KC 12 W
LU A RRR T B R OB 1 S 88 B ZE T X 43 A KC R A
EH R AE AR K A & XY Brillouin i i385 & —
g RO B v B R B R, B T T A SR T B8 i
FEAR BRI RRAS IEAETT &, B A vl BB 2 94l KC B9
J12F R R TR KC B BF1 Brillouin 4
BRRRA, FEHER DX S8l i B ., L il 2 9 5 1o 7™ o A 44
TG AN, 2B KC AR T 3@ i Brillouin 453 5 [X 43 BUIR ™

HFERE, R, U A= Hy 3 25 B A X FR P AT AE S 48 KC
LW br o
8 HEE

HET, f 4% VSX1,DOCK9 , TGFBL , SOD1 , miR - 184 .
COLAA3 [COLAA4 FENII Z AL, IAE KC A Pl i
FIAR AL SRS KC AR ALAHSC T #E o KC Ao 2k
LR Hib | VSXT A SOD1 3X 2 AN HE R B 6 4
2 Li S AR T T KC Y 4k R 4 B AF
5% ( genome —wide association studies, GWAS) , #£/~ 2q21.3
Qeti ik 1 RAB3GAPT JEDN HHIT ) — L N 41 X 85 KC
FRAEVEAE 1 I, FLAE Bae 455 1) 53 — 300 7 A B 55 500
JF, Burdon %P Z 5 AT T4 — Ik ET KC 19 GWAS BF
G, B 1 5 i 3 1 SCHR AL T HGF BE A1 b i, ke St
S 5 IE W N B I YE HGF KA %, HiZ < B #
Sahebjada 25" By ph 7 B BF ST B, — I GWAS BF 5% 42
A2 A e A IR DR B R OG Y B I A X B FOXOL A
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WFSEBR T %28 T i 5L A9 L SURE S PRV I AE I T R 0F
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Y VL IR P AU RNA, S5 78531y RNA X
IV 14 L P 4 L 2 A 53 RS i Mt Rk
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OISR — 25 A T KC M OGS 50 sk B A5
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J A= ) 7 2 B R AR X L) KC A2 B2 B — 58 4R R
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