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Abstract

e Scleral lenses ( SL) are large diameter rigidgas
permeable contact lenses with vault cornea and limbus
and used for daytime wear. In recent years, the study of
SL has been gradually deepened, and SL are becoming
increasingly used for the ophthalmology clinical practice.
Compared with corneal rigid gas permeable contact
lenses, SL rest on the sclera and form a fluid reservoir

between the posterior surface of the lens and the anterior
surface of the cornea, creating an ideal eye surface
environment and with the advantages of non - contact
cornea and corneal limbus, protecting cornea, correcting
corneal irregular astigmatism, reducing high - order
aberrations, delaying or avoiding part of ophthalmic -
related surgical, correcting visual acuity of patients with
irregular cornea, wide range of application, good stability
and comfortable wearing. With the improvement of
material, lens design technology, fitting techniques and
ophthalmic imaging technology, the clinical application of
SL is gradually increasing. This review will give a brief
introduction of the historical development, indication,
fitting and complications of SL.

* KEYWORDS: scleral lenses; contact lenses; indications
and fitting methods; anterior scleral shape; corneal
irregularity; ocular surface disease; refractive errors

Citation: Zhong YL, Xue JS, Xu YN, et al. Clinical research
advance of scleral lenses. Guoji Yanke Zazhi (Int Eye Sci) 2021;
21(12) :2109-2112

05lF

DK% (scleral lens) 4&—Fh F T H (8] o 88 (04 6 14 15
SRR VR TR DUIE b, N2 A 53 T % A LR
% ARSI RERT I W — 0 RS S 8, R A IR 2 2
P4 ] Fof 4 4 HIR 08 000, I % £ JIEAS B 0 O R A7 Ol 2 B
1E ARk T AR R, IR 20 K R IR
AR B A KL B 12 AR i 4 T, JL IR 0% 1l PR g FH ol 354
e ARSCFIUBSEAR Y E S 38 N UE | 56 BE KA 5CIF & 4
HATERIR
1 FLRRSE AL IR
11 PERENERBEE R EEF RN ILES R 19
40 80 4FX A H1 Eugen Fickin FH 3 38 W ] A B B8 2 V6 il
YRR 2l T8 R e T2 PR R B R S
i it A A5 ) T, LRSS P o O R AR 32 I R 20
20 30 AR BN L A i H PR FH 4 3h 1 I B 1
F22 20 H42 80 4EAY, PMMA 55 BN AR 45 A MoK BEIKE
PORRE B, — e AR B L ols 1 BCH B e ol () £ R B AR
SN (H R T PR AR R L A RS S g o P S A )
2, BRI T LB A . 1983 4F, Eaekiel X i V3% < bt
BHEE R U B HEAT T ORI | (LR i i R B 1A
TR, T 24K IR IR R i S T
U A i S M NI AR I T Sl T LR Y
R,
12 IRENEN IIEEHE W2 (the scleral lens
education society , SLS ) B JLIE 5% 8 SRy 42 24 7E LR X 38 1)
SERE L B AR R IR 2%, B 57 42 3 5 AR U b 5 s
HABE R ED . JUEEE B A AR VLB 278 15~ 25mm,

2109



EfRIRRIRE 2021 F 128 214 F£12H
815 :029- 82245172 85263940

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

HRAE AR I/ INAT 43 R AR BB B | K IR RS 58 AR LR 5%
B A H AR TE 7K S AT AT B B 4% (horizontal visible iris
diameter, HVID) #b 6mm PN, B Sy 2R R DL B ; 55 A A8 i 1k
T B RIS ; A 56 4 5 3k A B S AR LR 2%, 35
LT 0 0 T LR () B8 7 S & T s o 1) IL I B ¥
Wi RO M DU R s A 5 AR R LIS B i
SRR, 43R A X P XA B X, LR AR 1 T
Fi DUBR 5 S FETE 0.25 ~ 0.4mm 22 [6) 4583 3 A 1 42 fh 45
(rigid gas permeable, RGP ) 5% /)& , Al £ iE P IR 455 5% A bk
R FRUER LR Ry — PR B AR RV i 5, 22 0 TR T
FARE e U A1, WM AP 58 5 f B 2 T8 B — A 16 Y
JELRE B KR 2, T FESEASH 0] £ RS 1 ) B AT DA 3kt B
FARGE T HE AL 0 B 42
2 LRESR I PR 52 A

RSN, B T A5 5 A B il 5 25 oy
WAL U R T o ) AR HEAUAR AR 3P . 55 7 ZE AT
T — B Y B 7K V)2 , R AN KU 0] A 165 5% T A7 22 0
IE DREEA R, By 1k A BT, B AT B AE I IR
FEE A = KSR B . AR B A AR e
FEAAESEANIE . YL SR A 76 BRBHIE PR IEAN o i iz H]
WF5% /IN4H (the scleral lenses in current ophthalmic practice
evaluation, SCOPE ) ¥ it it 25 iR | 76 673 ] 56 Tt I I 4
MR E T 74% T A RS BN, 169% I T IR 3R 9%
93 , 10% I FH 3967 1E35 38 1 JE AN IR

TG AE S8 A0 T 5 T i B — 2 R S 7K
2, AT IE N AR RS | A A O, el e T i[RI
FA BRI R b A UL 1) AR AN ROV A% 4 0 ke S
RGP H BB v 407 [ A oy JSE A0 250 8% 1E s B A 22 A %4
AR, H 7 I AL EE A58 F0 Sl 4 194 [0 80, %k g B 5 e
FARE BRI RCRA — 2 R R, B4 J 8 6 RGP AN
fiif 5% 5%, RGP el A, ££ % 1 B RGP L #ys A IR
TGO, 1= B i (%) SRS S T Ay g B 1630 A A R AR 4
P G Y S 2 R IE L ) B B AR B8 . Sabesan ZE A
Kreps 25" SA S ILAR 5% 1T L v (58 4 A 55 51 A 0 Dl 2 4
22, O A AR R L B, AR A,
A T I 2 B R DL 5 ' 2 L 0L A A A R i R e
FASERCE AR T ARG L 10 15 A A A T K
PP IR A — 2 I ME AR Sarag 451 (A5 K& B
R 407 (530 o R0 3 R 1 0 FH R R L 5% T 4R A5 Lb A B
1RA N BRIE IR 5 S 4r A e RO, I HaR AR U 35 mT DA A
I W) B4 A AT A RS A R AT 2, Kumar %617 78
I T DR AR LR X AN KL DU 73 B2 Jet ' 0 v B A 2 52 1) 1)
A5 gt TR A7 S A S DG e AR S R
ANV AR I S ap B e M R MR Jo B B R fe ,
PARTE UG =N P T A R S i S S a W e X
BRI AT 515 (wavefront—guided , WFG ) %) LI 5% 467 1F
PR 5K 2B B G A A e BOR iR GE  $878 WEG JLIEE R
P BC SR 5 15 e LIS 45 AR L i T JRARE 25 b (o1 £8 35 4R 45 T A
FEA AL SE ROR Y A ORI B 1R % A I 55
AN A5 — BB £ J5E £ 2 1 AT e 3 R AR 4 5 1 i
R H

RS A5E A6 FA I E 7 T R R 25 1 | AT DAk R AR e
i KR AR b B e e (e A T A 4 ) R SR 1Y %
o HR A DI R 1914 25 /s | DURSEAE P AIE i ot 2208
PR A RS 83T A T b e 1) 5 e | b TR 9, S AT ]

2110

Wr BB S A R A RO L IRIGH &R
4 \Sjogren ZEE1E Stevens —Johnson 255 1F K& A BH 5 A |14
U A AT DA s P A LR A R T R AR AR HE %
o 17 RO L A O A 0 A 1
TR E W E BT . Sarah i ISR YT 25 1]
41 IRPE BT IR AR R G RILIR R 5 |, JE HWE %
JEAE AN van Bijsterveld 43 BH & FEAIC, Fe A 57 1E L 71 Hh 0.
703+ 0. 55 ( LogMAR ) 2 %5 £ 0. 406 + 0. 43 ( LogMAR )
(P<0.001) , & & B T IR AE AR K A 3 It i 45 3] o 2 o
S DURSE 7 5T 5 B TH VB AT AR A
T, PRIk 2 R 3R Ak 2 0 s AR B 405 LA B 1 B Stevens —
Johnson Z55 fiIE5 B AY IS 35K 7 1 A8 A H5 S BE AR IR % T
AN = A SR A B B 0 A R BT A I
e £ A YA U, T 3k B 99T B FA o7 2 8 M A IR 1Y
I (5 RITHE P T80 ) R0 T 0 DR LA T o 2 15 e ot
MR HE— 2D ARSI G, MRS B AR R [R]
FEAFAEA RO 38 5 FC B B 7T 32 B0 616 i 3L
R AR ARACRCRA I B2l AR 8 E B 2, A OF
FERE A IR B 1 S8 DL 7T BE 2 A R Iy R
NESR B T IR ) IR R A S S Bt By 748 A T 3
PREG AT A, T S0 LB 5 3 2 45 B B 41 DU 3k
AT AP ) HA a7 5 2%, A U BEGRAE Ol 45 25 25, Tl R
FEIL LG, Ay e T [T | S e dm il 0] AR S iR 2 2y
Yy PR ERIOITIRRLNG . IR A ST H I
B A% I I e MR b A 038 A, A0 BB YT R 40 R
TP A DGR >

DU AN AZ A IEIE 25 R 5 ) , 2 HE S8 38 SR 7348 12 1Y Sk
JEARIE A RIPL e e, ™ BB 0 Y JE DA 1E S JLK
BEAYIE N UEZ — , N T 0 bR AR R B3 e 2 S AN TE AR
(R DG 2 B A 4T 2 o 7™ o DR e A 3 T A%
RGP, Al fEHE i 23 AR E | It il — 7 2 BE 9 12 4 A it
bR AR DU 58 4R 2 T IR E 7, By IR AL
FAIAB A7, b G AR REIRERE (7 1 B2 5 [T B, Salam
AP B EILRE SR 0 10 77 RCR 5 A B A e 2 AU
H AU IR 55 5% 7 ¥ 48 F & DK M BT (> 150DK) |, 3% A P
G200 L RN S A T A A T SR TS, AT
kD MBS S K e 8 & A o AEL R T LB B AR A v, P B
ERAVERXT 2 2% L S IR IR B S AR R, R UL
FTI6RT ™ B MR 00 KA HLIU i g 22, T AN Sy B
Al JE SEA TR R Y B — 18
3 JURSR R I AL
SIMRAHAFHETHEARSRRMEE IJLREMN
U5 O ST IR AT B S A0 T %, S P IR B UL
S A A EVRER T A R S U IR 2 X AT R A Y
BARAME, M HAER K B 88 7 doRA — 2 BRI, 20
el 90 ARAUH AR F2 filk AR BTANE YL =4 T W2
$#fi (optical coherence tomography , OCT) K ff J #h JE [ 7] %
PRENBEH A, Xof MR i B fifp 1) 235 0 6 47 2 WL PEA , S B i A
GRS IUB R AR I R S 2

R [y 5 56 22 45+ Wi JZ $1 3 (anterior segment optical
coherence tomography , AS—OCT ) $&4% A% 185 7 T A8 45 42 7 il
PRI AR BEFE X FR 1 LA BT o HhoC (9 15mm 5%
BWEIARIFRYE . DU A AR R 7R 2 BT, Sl
IR R0 SRS 6 P-4, Hall 2515 %% 308 00 L A7 £ I
A SR £ BE B G, AT M B | A 5 Ak R



Int Eye Sci, Vol.21, No.12 Dec. 2021 http .//ies.ijo.cn
Tel.029-82245172 85263940  Email :1JO.2000@ 163.com

[ — T2k b, I S DL S e | IR I e 2 o R 1 e
A, e S 0 ek A R R DAL B o B X 22 T
15mm 5% 40 JLAE, 78 15mm 4b 4% K & 22 15 29 100um, 3
20mm 31 [ s 184 11 3 249 400 pm , 156 W FE 25 £f IR 55 4% R 57t |
] — T2 2% b LB 4¢ 75 22 5K, Ritzmann 255 i Ff]
AS-OCTHFEAZIAF IRFT Y, 76 5% K 12.8mm i [FII & B
AR5 J AL HE % XA, 6 15mm I JEHERE X AR B i, X s
WS R LB i ELAR /NI, JHE 2 X RR I B 1 AT s A2 K
ZHUBRE TR, M0 A K RS e, B ES
PRI A,

AR B B A — 2 S 0F T T 1N ORI B 2
Schornack 25" 15 HAFIT Hopr LIRS Fr R AR il 2k 5 A T b
TE PR A DI, TA R 3 F i T2 T TG A8 R4 s DL AL 56
BESCR , M ML, Macedo—de — Aradjo 25 TUTA 4 HL U £
FIES %) Ff JBS 3tb 2 1 BT 9000 5 e RS 57 0 DR, T v 56 T4t R B
BERR B —ESH M E, 7R RN A R rh |, f A AR X
FRYEASRE U & 75 75 B4 R IR BT LB R, A Hofh 2
TR, T B AR O (=2.00D) 118 RE A I, AR TR A
T ILIRA — 5 B 5 68 7, % T 26 KAk w5 B A s OG
L PUB AT R ELA AR B BOE T, 3 ARk B AR R g
JERASCRT LR 300 6 455 3 J5E | JISS 25 R IFL S A DAY 1) 388 A HIR
B A MBI R, A 56 T IR S5 T 9 A HIR iy 7 ) TR B 45 Ay 42
it T A LB E

TRA A 56 A 2k A i 6 T IR A ) R R G T O

R 4f A T b I P S 7 1) HIR 647 100 22 AS—OCT £ 1) £ L
FEE 13.5mm 5% 4 A0 B 2% i (BN 200 Hk ik 1 A8 ik
B, BT R PR e IR A U IX TA] B 1~ 2h J5 WK B
TKWZEEE, LA g DX JH S 100 ~ 200 wm | Ff JLAK 2%
[X 80~ 100wm AAE, 38 I A 5 B IR L LG5 O
PEATHIRL BT i S5O H . AL e ik — P 2
VT 6 P RL A 1) 7 2% L (L P T i B R AP L 6 TR E Fsf ¢
K, BRTEARYAE N A, MR F R L2 ™ &, )
FAGOUE A, IR BRI B AR TR S AN TE A i R I BB A
it A 6 T 2 S 6 M AL I e BLARL R e 7
3.2 REH B  PEAL TLIR A 045 100 2 KU 56 il DL
Brid R E BN —, A 0 LB A UK BE $2 ft
Bt R AR A SR B T IR AT RE A 1 N — E R
MRFWE, ki TXRFESNUR L PR 50 i 22
Y= SRTECAS Ty ) 2438 e 1) IR B A — TR YE, B R
BSAR B A B BB B AE B B 22 560 19 $2 7, H R DL B (1 2
Al o R B JINRLAE ER , AT A R SR SR A1k
P IRYT .
321 ERERITM HENIRES B e
BIWH KR ERE R AT A9 ZH W, b AR 5 R
PR, REAREE 22 0 5 B R R0 A o s
T TR R YR YT B R, AR, ] X 5 DL
fih Y T A2 5 | DT T L2 % it Ry 38 4L S 448 o T T
FE 5 /INE ARG il R E R B BRI 2 7 AR Rt T
I TH TS R Ak R B A R X TF R AR G
ARG KGR B L ek £, LAk, /N HAR TLIE
B8 W R AR DU BS B a0 Y ek IX A
PR B HAERFEFEREZ, L X HE RN T
AL EAR TR EE B A A AR B DL R S R N Y
HRERE, BT RS R A eE X 5T R EE S
B, 0T LU G OB B A AR R TR RO X AR

322FER TBREEEM HH MIHMIEE Al @ Ao sk
i PG ZR G 61 28 B K SR I A 458 v 7E 2L BT AT
PEAL L nl it AS-OCT MERAFI T EE T TH RS RE . JLBRE 45
550 R R B AR L B R AR AE T8 v 5 M I Z TRl K
VTR AR A R B, BN TR S 5
—FnifE, BT BOHBZ F0 R B 100, I HL4E A [F] 28
W R HEAT VAR 0 S R0 A7 R [63] E
A RS R AR S 00 R Pt T TH YRI5 B Ak, T A A ™
TR A A U A v R T R

BE A BCIRUN ) S LIS 23 & AR DT, 23 S AE B
BEJF 20min, 1.2 3h PR K2 1Y R A2 1L, H 2T
TE o PAEIRAS BB TH B B 2 35 AN 3l A JE ey L
JiE 2, b ge IXOH WS BE 100 ~ 200pm , £ LR 4 X
80~ 100pwm" ™™, 45 Fy vy ok YH YR JRE J3E ok 3 ) 5 T 4
el B OB, v R T YR VR ) B Ok v AR A B A
e < e AT R e B B RO A R A S
AL o 8 J S 2 Bk VR R A R TR BE
323 BN R RAKEEITM &0 X B HbR 25
G JUR X UL SAAT . i AT OCT W I 5
R A AR B 5 35 i L oA )™ A W SRR B i e
B 5 78 A7 DX PN 52 3% Gt €0k Bl 45 11 4 P 4, DUl
RGN XA BE AN B S 7 XA 5 i ks R A
IR 5 A P o S R ), LS5 ) i e ] ok
WGP, JUBEEE Y30 G E A B AR, LA S i S 38
BRAE BN 30 A8 1 AN B g, LA R 522 e e A 3
TEBE R BCIE VPG S8 IR | 10 5 ST BB Y kil | ik
50,
4 JURSE R & fiE

BCs LIS vl 5 IR R 0T e 7= A, ARE LS
IR AN FIC A LSS 23 5 [ — 26 DL TR, n g 7 <l
PR SR 0 BRES I FE I 45 1 A S g (| 4 AL
Lt RS DI e AR e S5 L B B S g 1)
RIAE | DU L 2 BOR 45 X IR 36 7= A R Sl Mk i B
ABFTEARE TR R B e BE AR B R RN
AT IS DU AR DG I 7™ F R R A AR R bR
P b B R IBEAE R K M A BB A i A | E LSk P A
AR W P A B R i B IR MR A 4R
TR W AR 5 0 NS 107 S VN e E R bk = ST
HRBE R, AR IO R , R AT R R B KA
PERECE , AR SC T RE KA
5 REMRE

DURGARAT 2 ) W) (8 L PH TS, 78 2 4% T IR P 5 A
L K A0 B O TR B R AT . JURE R
AURHIR R B 1L G107 I BING T, WAL SEiR T R
P — R k8, BUR R AL IR T T BN O 1 ik
HRGYr T, AT, BEERS 2 R TR LEEE R )2 L
LB AR SOt B O s RE R RN I R Y
STt n] DU i ST AR, e T R A A fiE
FIRIAR W &, S BB 1A W e Ak, U458 1 o DK 25
Bz,
S E 30k
1 Fick AE. A contact—lens. 1888 ( translation). Arch Ophthalmol 1988;
106(10) ; 1373-1377
2 Lyons CJ, Buckley RJ, Pullum K, Sapp N. Development of the gas—

permeable impression—moulded scleral contact lens. A preliminary report.

2111



ERRRIZE 2021FE 128 F£21% F12H
B335 : 029- 82245172 85263940

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

Acta Ophthalmol Suppl 1989;192.162-164

3 Michaud L, Lipson M, Kramer E, et al. The official guide to scleral
lens terminology. Cont Lens Anterior Eye 2020;43(6) :529-534

4 Abou Samra WA, Badawi AE, Kishk H, et al. Fitting tips and visual
rehabilitation of irregular cornea with a new design of corneoscleral
contact lens: objective and subjective evaluation. J Ophthalmol 2018;
2018:3923170

5 van der Worp E, Bornman D, Ferreira DL, et al. Modern scleral
contact lenses: a review. Contact Lens Anterior Eye 2014; 37
(4) :240-250

6 Shorter E, Harthan J, Nau CB, et al. Scleral lenses in the management
of corneal irregularity and ocular surface disease. Eye Contact Lens 2018
44(6) :372-378

7 Harthan JS, Shorter E. Therapeutic uses of scleral contact lenses for
ocular surface disease; patient selection and special considerations. Clin
Opiom 2018;10:65-74

8 Nau CB, Harthan J, Shorter E, et al. Demographic characteristics and
prescribing patterns of scleral lens fitters: the SCOPE study. Eye Contact
Lens: Sci Clin Pract 2018;44(1) :S265-S272

9 Sabesan R, Jeong TM, Carvalho L, et al. Vision improvement by
correcting higher—order aberrations with customized soft contact lenses in
keratoconic eyes. Opt Lett 2007 ;32(8) :1000—1002

10 Kreps EO, Pesudovs K, Claerhout I, et al. Mini - scleral lenses
improve vision —related quality of life in keratoconus. Cornea 2020; 40
(7) :859-864

11 Myagkov AV, Fedotova K, Mitichkina TS, et al. Modern options for
non—surgical correction of keratoconus. Vestnik Oftalmol 2020; 136 (5.
Vyp. 2) :289-295

12 Sarag O, Kars ME, Temel B, et al. Clinical evaluation of different
types of contact lenses in keratoconus management. Cont Lens Anterior
Eye 2019;42(5) :482-486

13 Kumar M, Shetty R, Dutta D, et al. Effects of a semi—scleral contact
lens on refraction and higher order aberrations. Cont Lens Anterior Eye
2019;42(6) :670-674

14 Hastings GD, Applegate RA, Nguyen LC, et al. Comparison of
wavefront—guided and best conventional scleral lenses after habituation in
eyes with corneal ectasia. Optom Vis Sci 2019;96(4) .238-247

15 Witsberger E, Schornack M. Scleral lens use in neurotrophic
keratopathy : a review of current concepts and practice. Eye Contact Lens
Sci Clin Pract 2020;47(3) :144-148

16 Thulasi P, Djalilian AR. Update in current diagnostics and
therapeutics of dry eye disease. Ophthalmology 2017;124(11) :S27-S33
17 Magro L, Gauthier J, Richet M, et al. Scleral lenses for severe
chronic GvHD-related keratoconjunctivitis sicca: a retrospective study by
the SFGM-TC. Bone Marrow Transplant 2017 ;52(6) .878—-882

18 Bavinger JC, Deloss K, Mian SI. Scleral lens use in dry eye
syndrome. Curr Opin Ophthalmol 2015;26(4) :319-324

19 La Porta Weber S, Becco de Souza R, Gomes JAP, et al. The use of
the esclera scleral contact lens in the treatment of moderate to severe dry
eye disease. Am J Ophthalmol 2016;163.167-173 el

20 Ciralsky JB, Chapman KO, Rosenblatt MI, et al. Treatment of
refractory persistent corneal epithelial defects: a standardized approach
using continuous wear PROSE therapy. Ocul Immunol Inflamm 2015 ;23
(3):219-224

21 Siqueira AC, Santos MS, Farias CC, et al. Scleral contact lens for
ocular rehabilitation in patients with Stevens—Johnson syndrome. Arg Bras
Ofialmol 2010;73(5) :428-432

22 Zaki V. A non-surgical approach to the management of exposure
keratitis due to facial palsy by using mini — scleral lenses. Medicine
( Baltimore) 2017;96(6) :e6020

2112

23 Schornack M, Nau C, Nau A, et al. Visual and physiological
outcomes of scleral lens wear. Contact Lens Anterior Eye 2019; 42
(1):3-8

24 Yetisen AK, Jiang N, Castaneda Gonzalez CM, et al. Scleral lens
sensor for ocular electrolyte analysis. Adv Mater Deerfield Beach Fla
2020;32(6) : 1906762

25 Visser ES, Visser R, van Lier HJJ, et al. Modern scleral lenses part
I clinical features. Eye Contact Lens 2007;33( 1) :13-20

26 Levit A, Benwell M, Evans BJW. Randomised controlled trial of
corneal vs. scleral rigid gas permeable contact lenses for keratoconus and
other ectatic cornealdisorders. Contact Lens Anterior Eye 2020343 (6) :
543-552

27 Bergmanson JPG, Walker MK, Johnson LA. Assessing scleral contact
lens satisfaction in a keratoconus population. Optom Vis Sct 2016;93(8) .
855-860

28 Salam A, Melia B, Singh AJ. Scleral contact lenses are not optically
inferior to corneal lenses. Br J Ophthalmol 2005;89(12) :1662-1663
29 Dhallu SK, Huarte ST, Bilkhu PS; et al. Effect of scleral lens oxygen
permeability on corneal physiology. Optom Vis Sct 2020;97(9) :669-675
30 Compaii V, Oliveira C, Aguilella—Arzo M, et al. Oxygen diffusion
and edema with modern scleral rigid gas permeable contact lenses. Invest
Ophihalmol Vis Sci 2014;55(10) :6421

31 Bandlitz S, Bédumer J, Conrad U, et al. Scleral topography analysed
by optical coherence tomography. Cont Lens Anterior Eye 2017;40(4) .
242-247

32 Tom LM, Jacobs DS. Advances in anterior segment OCT for the design
and fit of scleral lenses. Int Ophthalmol Clin 2019;59(4) :31-40

33 Hall LA, Young G, Wolffsohn JS, et al. The influence of
corneoscleral topography on soft contact lens fit. Invest Ophthalmol Vis Sci
2011;52(9) :6801-6806

34 Ritzmann M, Caroline PJ, Borret R, et al. An analysis of anterior
scleral shape and its role in the design and fitting of scleral contact
lenses. Cont Lens Anterior Eye 2018;41(2) :205-213

35 Schornack MM, Patel SV. Relationship between corneal topographic
indices and scleral lens base curve. Eye Contact Lens; Sci Clin Pract
2010:36(6) :330-333

36 Macedo—de — Aratijo RJ, Amorim—de—Sousa A, Queirés A, et al.
Relationship of placido corneal topography data with scleral lens fitting
parameters. Cont Lens Anterior Eye 2019;42(1) :20-27

37 Nau A, Shorter ES, Harthan JS, et al. Multicenter review of
impression — based scleral devices. Cont Lens Anterior Eye. 2021; 44
(5):101380

38 Fadel D. Modern scleral lenses: Mini versus large. Contact Lens
Anterior Eye 2017;40(4) .200-207

39 Vincent SJ, Alonso—Caneiro D, Collins MJ. The temporal dynamics of
miniscleral contact lenses: Central corneal clearance and centration. Cont
Lens Anterior Eye 2018;41(2) :162-168

40 Courey C, Michaud L. Variation of clearance considering viscosity of
the solution used in the reservoir and following scleral lens wear over
time. Contact Lens Anterior Eye 2017;40(4) :260-266

41 Fadel D. Scleral lens issues and complications related to a non -
optimal fitting relationship between the lens and ocular surface. Eye
Contact Lens 2019;45(3) :152-163

42 Zimmerman AB, Marks A. Microbial keratitis secondary to unintended
poor compliance with scleral gas—permeable contact lenses. Eye Contact
Lens 2014;40(1) ;el—e4

43 Fernandes M, Sharma S. Polymicrobial and microsporidial keratitis in
a patient using Boston scleral contact lens for Sjogren’s syndrome and

ocular cicatricial pemphigoid. Cont Lens Anterior Eye 2013;36(2) :95-97



