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Abstract

e AIM: To investigate the correlation among corneal
densitometry, corneal topographic parameters, and
corneal biomechanical properties in keratoconus.

¢ METHODS  Retrospective case study. A total of 70 eyes
of 48 keratoconus patients were enrolled in this study.
Corneal topography were measured using Pentacam,
inclding the flat keratometry of anterior cornea (K, ), the
steep keratometry of anterior cornea (K,), the mean
keratometry of anterior cornea (K, ), the maximum
keratometry of anterior cornea (K, ), anterior corneal
elevation ( ACE), posterior corneal elevation ( PCE),
thinnest corneal thickness (TCT), and the distance from
cone to apex (DCA). Corneal optical density of different
corneal layers and zones were measured with the
Scheimpflug - based Pentacam corneal densitometry
module. Corneal biomechanical properties were measured
using CorVis ST, inclding time of the first applanation
(AT,), length of the first applanation (AL,), velocity of
the first applanation (V,), time of the second applanation
(AT,), length of the second applanation (AL,), velocity
of the second applanation (V,), the highest concavity
time (HCT) , the highest concavity deformation amplitude
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(HCDA) , the highest concavity radius(HCR) , the highest
concavity peak distance ( HCPD ), stiffness parameter
applanation 1 ( SPA1), Ambrésio’ s relational thickness
horizontal (ARTh).

e RESULTS: Correlation between corneal densitometry
and topographic parameters: The corneal densitometry
values of the anterior <2mm layer correlated with the K,
K,, K, and K., values positively (r=0.291, 0.315, 0.315,
0.387; P =0.015, 0.008, 0.008, 0.001). The corneal
densitometry values of the anterior <2mm, anterior >2
and < 6mm, total <2mm, total >2 and <6mm, and
posterior >2 and <6mm layers correlated with the anterior
corneal elevation positively ( r=0.465, 0.302, 0.317, 0.291,
0.335; P<0.01, P=0.011, 0.008, 0.014, 0.005) , and also with
the posterior corneal elevation ( r=0.565, 0.369, 0.348,
0.306, 0.284; P<0.01, P=0.002, 0.003, 0.010, 0.017).
Correlation  between  corneal densitometry  and
biomechanical properties; the corneal densitometry
values of all <2mm, central >2 and <6mm, posterior >2
and <6mm, and total >2 and <6mm layers all correlated
with AL, negatively (r= -0.284, -0.290, -0.245, -0.326,
-0.282, - 0.395, -0.310; P=0.017, 0.015, 0.041, 0.006,
0.018, 0.001, 0.009). The corneal densitometry values of
central <2mm, central >2 and <6mm, and posterior >2
and <6mm layers all correlated with AL, negatively ( r=
-0.246, - 0.256, -0.256; P =0.041, 0.032, 0.032). The
corneal densitometry values of anterior < 2mm layer
correlated with HCR negatively (r= -0.308, P=0.010). The
corneal densitometry values of central <2mm, posterior
<2mm, and certral >2 and <6mm layers all correlated
with HCT negatively (r= -0.292, -0.340, -0.262; P=0.014,
0.004, 0.028). The corneal densitometry values of anterior
<2mm, total <2mm, and posterior >2 and <6mm layers
all correlated with ARTh negatively (r= -0.430, -0.293,
-0.319; P<0.01, P = 0.014, 0.007).

e CONCLUSION: The corneal densitometry values
correlated with the severity of keratoconus and the
biomechanical properties, and may became a potential
diagnostic index of keratoconus.
o KEYWORDS: keratoconus;
topography; biomechanics

densitometry; corneal

Citation; Li CH, Zhao H, Zou PF. Correlation among corneal
densitometry, corneal topographic, and biomechanical properties in

keratoconus. Guoji Yanke Zazhi(Int Eye Sci) 2022;22(2) :309-313

035

(52 5 e — o 2 B T A A 55K, P BB A I
JRERE AR RIS LN B , B30T AT 6 H B R K b s 19
FERAEVEIR I , 80 R e X AR T MRS £
B IE D S MR A 368 3o 38 o 4 B D 2 A 22 [ ) A e 4, 42
1 ) S R P B8 R 2, DT 2 ) sl HE 2 [ A 5 114 i
ERIEVEN I E SRR )RR NIDPN V&S & SEE /WL TEN
B e RS R T AR E R B, B L,
1530 e #4320 S T i € 1T 5 4 v B A V2 38 A
SRR AR5 (VB 5 R SUAE A EOR A Hh B S
ZHT, BT M EA Y I R UE R AR BT
I, I e A R AR 14 A RO 3 BE (AR IE W A, 3X X

310

S IR B RS B AL T D5 AN iR A2 . ASBIFSE B AE T
TEAG [ A7 B2 5035 1) R BB 8 B 5 R RO 28 DA S A=) )
EEAAR DG | I 43 B I R A S

1 & FFTE

TR RGO, 1k 2020-01/12 TR T
5 NREBEHEAZ W )R & 1 R HE fA B R 48 i 70 HR 94
AT, EHEABESWERE . (1) ZEBRT Bl Ba A
DA R e 2 8 I 5L 4k T2 i o€ 5 A Bl Fleischer #R . Vogt
28 Munson fFZEMABARAE ; (2) FA FE b IE A 2 % 91 Ff i
WG R R H 465 5 (3) A B A BOG2E A T W2 5 4
A R IR R e sl S v e JELRE ) AR 5 (4) AR AR )
SR WoR W) 1A TR AN ABRUE 45 1k I EAE
$EAimBE 3wk DL S e 1wk DL BB, HEBRAS
W IS R R L K R B RO &, B HA
IRFBBIGE . AT E (BRI E FJ ) IR R E R e B
75 B2 UE (No. KY2017002 ) , T A 18 35 349 28 28 7 R 11
.

1.2 7% AL B . W Pentacam — Z4ERR F 17 43
BrA, 2R 1T BRF A0 1) £ TG %% B8 43 A 4 I 6 (RROAR
1.21r41) PEECA AR BT S Sk Ao ) < 2mm . >2mm H.
<6mm ,>6~ 10mm F 4580 [ 1 A B R E. IF EUR A I
JERE Sy Ry =2 H (BRI fA b R AT SR A 120pm) 5 )2
(CHE3 A IBE PN B THT Y 60w ) | HRTR] 2 (i JS J2 Z ] JEEBE )
G3G3 ATAAS IXSR Y A RO B . AR RO %% BE IR B2 1B
FR R 0~ 100, Hr 0 RS 2B, oLk
FEIE 1 ) B ZH 2R AT R AR A0 RE 5 100 A28 A 5 o0 2 T
R T IR,

A IEIE 2500 & . % ] Pentacam = 2 HR §ij =55 43 B AL
A ET S RS AL 45 A RS RT 2 10 Hh e e P -1 Zeth
K (flat keratometry, K, ) | 1 [ Fif 2% I BE U5 ¥ 7F Ze il %
(steep keratometry, K, ) . £ JIE {1y % [fif H 97 2 il % ( mean
keratometry, K ). A AT 2O & Kl R ( maximum
keratometry, K__ ) | A B A 2% 110 & B (anterior corneal
elevation, ACE ) . 4 X J5 3% @ & /% ( posterior corneal
elevation, PCE ) | fx # /5 f & J& & ( thinnest corneal
thickness, TCT ), DA J [F # & T BE AR B T 050 09 BE 55
(distance from cone to apex,DCA) ,

A TR W g 2 W0 i A8 P AT A4k A A 4 2 D
WREE A7 RETE A2 3 B IO A DG S8, AL 4 5 — R B[]
(time of the first applanation, AT, ) , 55— K 4 i (length
of the first applanation, AL, ) , 5 — ¥R & -3 & (velocity of
the first applanation, V, ), 2% — YK & Y B [8] (time of the
second applanation, AT, ) , 2 WK K B (length of the
second applanation, AL, ) , 3% — ¥Rk B3 i ( velocity of the
second applanation, V, ), B K JE F& B [8] ( the highest
concavity time, HCT ) , & K JE [ & A8 5 J& ( the highest
concavity deformation amplitude, HCDA ) , B R A i &R 2k
4% (the highest concavity radius, HCR) , F¢ K& [ W6 ( the
highest concavity peak distance, HCPD) , il Bf 2% ( stiffness
parameter applanation 1,SPA1) ,7KEJ5 18] Ambrosio #H ¢ &
J& ( Ambrosio’s relational thickness horizontal ,ARTh) ,

JIT A G A 2 o ) — o R AR AR A A N DR TR 2 5
B, BRI 3 YR, 3233 SR s Az AR 0 A
SR A ORI S A0 1 R A, 3 BB A0 o e £ 1 PR g
TTEAE 3T



Int Eye Sci, Vol.22, No.2 Feb. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

©
o
1

~
()]
T

»
()]
T

i1 BT 4 T it %€ (D)
o
S

[
k=]
&
N-
o

25 30
PR A 0 <2mmilf 2 %

1 EERETS<2mm BIEXEE S AR R E i R HHEX

,

W

®1 E#HARBZEARESESH
s ZH

(n=70, X£S)

K,(D) 40.40~59.60(46.72+4.07)
K,(D) 41.60~68.60( 50.44+5.18)
K, (D) 41.00~63.50(48.48+4.45)

K,.(D) 44.80~81.20(57.22+7.96)

ACE(um) 6~79(28.9+15.5)

PCE( um) 12~123(51.223.5)
TCT( pm) 390~ 547(461.6+31.8)
DCV (mm) 0.14~2.87(1.03+0.57)

K AR AT AP R P12 2 3 K AR R T BE O 1
LMK, AR I S S il A K, AR SR R
3 s ACE : #f JI i 2 10 75 32 ; PCE : ff [l 3 1T 3 J3E 5 TCT : e v
RIS s DCV ¢ [58 $fE GfE THH A B IO A B

Goit2F g0 b . W ] SPSS18.0 S8 54440 i B diE . %

T TR Kolmogorov—Smimov KB IESOAMmE, M xts
FTon, WOLEEES &S B2 W 51T Pearson 3¢ M4y
Mr,P<0.05 HZEFA LGSR X,
2R
21 BEREEEIRRER AU A BIHE MR
48 1) 70 HR , FHorp 53 37 4 55 BR , 2 11 4] 15 HR ;4E#% 12~ 38
(FH120.5+6.2) %, W H Pentacam = ZEHR {577 43 ML
AL A S B 1, 0 TRk A A 9 ) 2A D
S 2 £ BR A= W S 2R ER 2, 9 Pentacam = ZE R Aif
T BTSN 2 [ 6 A 3 AN ] DX IR AS ] J2 U %) s '
BRI 3,
22ERBEEEAARBAREANABRAEZES A
EESSHNMEXE HBEARDY <2mm §iZ2C%ES
K,.K, K, K _HEIEME(r=0.291.0.315.0.315.0.387;
P=0.015.0.008.0.008.0.001), VWLI& 1, FEff BTN & <
2mm >2mm H <6mm WHIZE X 2Z >2mm H <6mm 5§
2% E S ACE 2 1IEAH2€ (r=0.465,0.302.,0.317 ,
0.291.0.335;P<0.01,P=0.011.0.008 .0.014 .0.005) , L&l
2; BRI & 2L % S PCE IR R IEM X (r=
0.565.0.369 ,0.348 .0.306 .0.284 ; P<0.01, P =0.002 .0.003 .
0.010.0.017) , WLIK 3,
23R mEERE AT ESABEYHZENEXME

PR AR TS < 2mm B/ P JE &2 EOGEE, >2mm H
<6mm J5 N EZEEE S AL YR FAAHK (r=-0284,
-0.290.-0.245 .-0.326 ,~0.282 .~0.395 . —0.310; P=0.017 .0.015 ,
0.041.0.006.,0.018.0.001 .0.009) , WLIE 4, 5 A1 T 445 < 2mm
2 >2mm H<6mm W 5 ENEE S AL YRR
FHE(r=-0.246 .-0.256 .~0.256;P=0.041 .0.032.,0.032) , WL I&I 5,

—— g A I TR <2mmiil 2
= JE AT A <2mm4x 2
- >2mmH <6mmii 2
-e- >2mmH <6mm/5 2

S -e- >2mmH <6mm#% 2

20t 3

0 20 40 60 80 100

ACE(um)
B2 HERAETRA<2mm.>2mm B<6mm WEERZE.
>2mmB <6mm FEXZES ACE HIHEX 4,

~ P A IR 0 55 <2mmii 2
~ P AT A <2mm4 2
oo >2mm Il <6mmii )2
o >2mmHE <6mm/i JZ
- >2mmH <6mm4 2
30r

30 60 90 120 150

PCE(um)
3 HAEmMA<2mm.>2mm B<6mm HETER £ R,
>2mmB <6mm FEXZES PCE WM<,

—= JE AR T <2mmil 2
== JE A R T A <2mm E
BH A B T A <2mm)i5 2
—— JE A T T <2mm4z 2
se- >2mmHA <6mmi 2
30r >2mmHE <6mm/5

08 e -e- >2mmll <6mm%: 2
20
N
o
RE
10F
0 L L L )
1.5 2.0 2.5 3.0
AL,(mm)

4 BRERA<2mm bl P GREEXREEE,>2mm B
s6mm B FREEXZEES AL, HIHEXH,

—= JE AT A <2mmH
-e- >2mmH <6mm' jZ
-e- >2mmfl <6mm/5 2

05 1.0 15 20 25 3.0 35
AL,(mm)

5 BRENA<2mm dEXFEE.>2mm B <6mm 5,
BREXZES AL KMEXM,

311



EfRIRRIZRE 2022F 28 £2% F28
815 :029- 82245172 85263940

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

x2 BEHARBEARENNZESH

(n=70, X£S)

LD ZH

L £

AT, (ms) 6.66~7.96(7.09+0.26)
HCT(ms) 15.94~18.25( 17.07+0.44)
AT,(ms) 21.00~23.11(22.15+0.47)
AL, (mm) 1.50~2.69( 1.96+0.25)
AL,(mm) 0.95~2.93(1.70+0.37)
V,(m/s) 0.12~0.21(0.16+0.02)

V,(m/s) 0.37~0.20(0.28+0.04)
HCPD(mm) 4.28~5.76(5.06+0.29)
HCR(mm) 3.53~8.17(5.42+0.89)
HCDA (mm) 0.93~1.51(1.17£0.12)

SPA1 23.00~112.20(65.85+17.02)
ARTh 65.40~455.20(206.45+73.70)

VE AT, 55— YR ] s HOT 35K PR ] 5 AT, « 55 W PRI 5 AL, 85— U E VK 5 AL, - 58 R K5V, 88— WP
FV, YR T HOPD 5 K TR AU § HCR TR I 1 < 7% 5 HCDA - i K TR WA T A5 2 5 SPAL . B £ 280 ARTh K T 7

[1] Ambrosio FHICIR R ;

*3 BEHAREELSRRBARBERANAERLEE (n=70, X%£5)
DX 4k HilJZ HiE)Jz ez ESS

<2mm 17.20~26.60(21.46+2.16) 13.10~18.30(15.49+1.12) 9.80~14.00(11.65+0.96) 13.50~18.60(16.19+1.22)
>2mm H <6mm 15.30~21.90(18.33x1.41) 11.50~15.20(13.40+0.84) 9.40~12.40(10.86+0.74) 12.10~16.20(14.20+£0.91)
>6~10mm 13.10~26.20( 17.60+2.78) 10.00~17.80(13.09£1.65) 8.60~14.00(10.97+1.24) 10.60~19.20(13.89+1.78)
30r =0 P Ff1 M5 T A <2mml J2 O JE Ay L TR A <2mmil 2
SOr =6 fE M JE T <2mm%: 7
o% o o % © 0= >2mmH <6mmjsi =
25 .
:id é) - :
& 9 % w220
R ® o ° s
20 & @‘%’g&%o b
o o @ o 10k
15 . L
2 4 6 8 10 . , . . .
HER{mm) 00 200 300 400 500
E6 HERARMS<2mmBEXZEES HCR XM, ARTh
B8 HERAEMA<2mmiEREEXEE.>2mm B <6mm
— 1 T S <2mme 2 EEXZES ARTh MHHEXE,
201 == A T <2mm 5 )2
= "o >2mmA <6mmei = FANEEH SUE G TE A £ WEZH S 5 — R i 48 4 A
15} WFE ., A WRTE A IR, B A M7 W I 1 B, Ol
5 B A 03 95 E S ARELT L I ol A A 7 TR
= ok FEAEIEAR I Rehnman 251 % PR3 4k #7155 52 196 AR U5 O
5 JRE S v A R L RS AR B2 5 1 LE Dl % RN S o
- : : . AT BRI R VAL S8 BRAOR I b FE R i, 1 i 530 4 A B
16 ng(ms) 18 19 65 FE 5 A RS TE 2 85 K A2 ) 2 R R DG T T Y
7 BEEETA<2mm b SENREE.>2mm B<6mm & IR EE A RIE , A SC B AE XX T i 78R
BXZEES HCT MHEX M, PO K, 2 B A R BB S S b, o

BEAR BT <2mm [ 2L % 5 HCR 2 A AHC (r =
-0.308,P=0.010) , WKl 6, FEAMEIN N <2mm T J5)26
B >2mm H<6mm")ZNHE S HCT WE AR (r=
-0.292 ,-0.340 .—0.262; P=0.014 ,0.004 ,0.028) , WL 7,
FEA TS < 2mm B2 R 2JZE% B >2mm H < 6mm
JAJZJE % S5 ARTh ¥ 2 A& (r=-0.430,-0.293,
-0.319;P<0.01,P=0.014.0.007) , WL/ 8.
3itit

(BRI 0 B2 — Tl LA JE T o7 R A8 T Ry A A ™ B
BRGS0 T B0, Wi v & R e 7 2264 T AR
A TR, [ A o 7 X R 3 o IR AR AR SR 12 W A i
H I I (U B B AS 2 SO U 1 Ry [ £ 12
W 11 = AR Bl LR A A A ) 00 2 D R Y R
FRATTINE I A A B o 2 o 1) oA A 2 [ I 2 1
FRASJEA S S LAR A BEO6 28 R 3 1 e A B AR AR

312

WREE I R 1) — A~ B IS8, ASWF9E 80, £ I T
M<2mm {{)ZNHEES K, K, K, . K, FRIEMHL, X
Sk AT A A 4t SR A — B, 1 AT AN IR A A e e
HZRJEE RS K, B3 IEARDC, 5 e o A R8I 1 A e v
SR B NG, BRAl, RS 2 i i A — R
B bA AR T A R0 AR A ke B A R T
M <2mm . >2mm H <6mm {j)= K& 4)Z >2mm H <6mm
J5 2O G B SR 5 R = B IR R A OC X A
PS5 B R i 2 i )2 0 T v 5 TR o R ™ AR R A
Ko X5 LIERIBFFE ML, Anayol 25" Fl Lopes 45" L
B[54 AR I F TSR3 B < 2mm  >2mm H < 6mm X I8 fFA
' 288 P s 1 N v 5 T L [ A R ™ A IO %
PR

(B4 3 o i Lo 2 A4 A 2 g 2V st 3 , o ARl s v
FEARG , FA RSSO IR B RE 1 R IR AE s I BE R R
W oy RAASIE I B AR R AR Y B [a) 46 A8 08 04 IR 2 3



Int Eye Sci, Vol.22, No.2 Feb. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

It Corvis VR —Fh e (A 125 £ B A= 90 71 24 A, o]
ARG VPAl 1 A= 9 )0 2 v | e T A A BRSP4 3t T
RETEENSE, PRI HCR AL, AL, 76 B 4k 5 o
o) 008 S5 AR, 2 B 4 A 2 T A R AR AR HCT X
[ 44 £ DR ELAT B8 B (L, A BSR4, B 2% ) 2R
T AESE A VE R 38 20 5 K 1115 T e 22 A ek ) gl sk 2
ARTh S35 55 10 o5 £ 60 JEE 138 5 MBS R 13 A Ak 36 ) HL 1, L
(BRI , R v e BT 3 8 TR oy A 1l AR AR 1Y
i RE A K 50 A g BB T B A K AT 5 v B R T
<2mm M >2mm H <6mm WAFELEFT S AL, AL,
HCR HCT ARTh 5 £ R OC | £ 5 v e X %5 B2 (9 38
5 15 R A — 3, 3X 15 Shen 25 A0S HE AL,
HSIN Ry i1 RN 1 15 [0 A A 7 T e 3 B A ) g 2 A O
A Shen F45 5 2 7 1 BEASE B AH OC S50 SP- AL 5 1 B8
B RO T AEARHFZE FP R I B X — 4,

AW FE 45 5 BRAR 2 I 82 T W) 124 1 S 5088 5
£ R g DX Y2 P S AR S 3k T il A T S A
TiSSEY IR A 1.03mm A6, AHEUR B0 98 R, M
XoF R 52 A S 100 ] 181 1) 56 I 4 2 85 1) A8 T e
MR F AN A BRZ R B RS R B ST
Yo A AN E T HLHEGIH AR R, [ A B e g X
65 5 R HE A RIS B A 12 AR A R s ),

PRS2 B VT DA 1) 52 e B 1) a8 I e ) %
F G TR AL, ARG 45 B o (5 4 AR 5t v e X
S ML S W) 1 S — A, T DL %
JEOKE FLAE A [ HE A I — A S 48 b, SR PEAf B 1F J
FORTFRCER . ARFSE AR B IE 3 AR AL, o & 7 T
5 140 1 RSO 2 B 15 A IR 25 S A= 0 24 AR Gk it
AN OB A 5 IR 5 NGB 25 5%, J3 AMAC

FEREAS LR /I, 1 5 1 — 2 R A B 5 T R A 3
1, A — 25 B SR 51, A R ATT T — 25 WF T A
I,

S 3k

1 AR B o IRBL A2 0 2 M B = . b [ I A A2 B FR Y &
FHA, P AEIR B 2019;55(12) :891-895

2 Gomes JA, Tan D, Rapuano CJ, et al. Global consensus on
keratoconus and ectatic diseases. Cornea 2015;34(4) :359-369

3 Zhao Y, Shen Y, Yan ZP, et al. Relationship among corneal stiffness,

thickness, and biomechanical parameters measured by Corvis ST,
Pentacam, and ORA in keratoconus. Front Physiol 2019;10.740

4 Elham R, Jafarzadehpur E, Hashemi H, et al. Keratoconus diagnosis
using Corvis ST measured biomechanical parameters. J Curr Ophithalmol
2017;29(3) :175-181

SAGPE A KR, AR, AL T A A R Y Ol % R A . IRRL B 2 e
2017;37(5) :450-454

6 Ma J, Wang Y, Wei P, et al. Biomechanics and structure of the
cornea: implications and association with corneal disorders. Surv
Ophthalmol 2018 ;63(6) :851-861

7 Shen Y, Jian W, Sun L, et al. One-year follow—up of changes in
corneal densitometry after accelerated (45 mW/cm®) transepithelial
corneal collagen cross — Linking for keratoconus: a retrospective study.
Cornea 2016;35(11) :1434-1440

8 Anayol MA, Sekeroglu MA, Ceran BB, et al. Quantitative assessmentof
corneal clarity in keratoconus: a case control study of corneal
densitometry. Eur J Ophthalmol 2016;26(1) :18-23

9 Rehnman JB, Linden C, Hallberg P, et al. Treatment Effect and
Corneal Light Scattering With 2 Corneal Cross — linking Protocols: A
Randomized Clinical Trial. JAMA Ophthalmol 2015; 133 (11 ).
1254-1260

10 SRASTE , &, SRAHT, 55 [0 £ IR Y e 2 BE 3 7 B CH 5 i R
BRGNS, IRFL 2020;29(4) :278-283

11 Lopes B, Ramos I, Ambrosio RJ. Corneal densitometry in
keratoconus. Cornea 2014;33(12) .1282-1286

12 90, ZEETN , 2l 28, FET Corvis ST B EAY) 1 %S 81E
5 £ B2 Wb AN B Hh A SEER AR ALK 2018536(2) :130-134
13 Fuchsluger TA, Brettl S, Geerling G, et al. Biomechanical assessment
of healthy and keratoconic corneas ( with/without crosslinking) using
dynamic ultrahigh—speed scheimpflug technology and the relevance of the
parameter( A1L=A2L). Br J Ophthalmol 2019;103(4) :558-564

14 5KAEAE, I, ZRD0VE 55, ff N5 IR 1] 07 A S AL 158 41 A 8 A 5 £
JEEA 8 1“2 R B A RS AR IRBLZR R 2019;55(6) (442-447
15 Shen Y, Han T, Jhanji V, et al. Correlation between corneal
topographic, densitometry, and biomechanical parameters in keratoconus
eyes. Transl Vis Sct Technol 2019;8(3) :12

16 Meek KM, Tuft SJ, Huang Y, et al. Changes in collagen orientation
and distribution in keratoconus corneas. Invest Ophthalmol Vis Sci 2005 ;
46(6) :1948-1956

17 Fernandes BF, Logan P, Zajdenweber ME, et al. Histopathological
study of 49 cases of keratoconus. Pathology 2008;40(6) :623-626

313



