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Agikteg emOnAtov pe IlpooOiov
Oarauov OCT

» Aciktec aovuuetrplac EmOniiakov mayovg
— Tomoypagikn petafAntuikotnta (Stdev of 17 points);
— Evpog mayvuetpiag (Max — Min).
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e YUVOAIKO TTaY0C emmOnAlov
— Meoo embnAlako mayoc;
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| MS NO: IC0202744 I

Basic INVESTIGATION

In Vivo Three-Dimensional Corneal Epithelium Imaging
in Normal Eyes by Anterior-Segment Optical Coherence
Tomography: A Clinical Reference Study

Anastasios John Kanellopoul.

Purpose: To evaluate the safety and efficacy of real-time measure-

. MD.*} and George Asimellis, PhD*

distribution of the corneal epithelial layer thlclmx can
be very useful in clinical’ and in basic research™ Epithe-

ment of comeal epithelial thick x and imestigae the disritution —jig) i) maps may be valuable in making close<all
characteristics in a large s -€ye popu at ns:lg hy clinical d and can aid in a safer screening of excimer-
available spectral-domain gment optical 1omog-  Jaser comeal refractive surgery candidates. The reason for this
raphy (AS OCT) system. is the epithelial average thickness dlffcrc'lm and the topo-
Mcthds Caorneal epithelial thick digribution and i graphic thickness irregularities,® which may contribute
bl “were clinicall d using ‘As ocT  unevenly to the total carx:al refractive power.

Jdth Several clini avalabk modalitics may facilitate

313 s with nomal, health Descript Iy Y
umgng m p'}.;';m“of . male (¥l fy:nﬂ::“:;: in v:\o mmcal cpu!hdml thickness mcsurcntm. including
(n = 202), younger (n = 194) and okder (n = 179), right eyes (n = 195) 7 fr (H"'U!iM)' confocal
m:cmscopy, % and anteri optical tcmng—

and left eyes (n = 197).

Results: Pupil center epithelial thickness repeatsbility was an
average 0.88 = 0.71 pm; a smlhr npeanbilny was noted for the
superior, inferior, i and ithelial thick On
average, the pupil center epithelial thickness was 5328 = 3.3 um,
superior 51.86 = 3.78 pm, inferior $3.81 = 3.44 pm, minimum
4865 = 454 pm, maximum 5635 = 380 pm, and hi

raphy (AS ocn,’* 1 ing comeal ¢

imaging®'® and padlymcﬂ'y 122 The recent availability of cor-

neal epithelial imaging by AS OCT presents a practical tool for

clinical in vivo epithelial mapping, with the speed of optical

imaging and case of use due to the noncontact nature.™~*
‘This study csnlum:s the clinical quantitative and qual-

itative 3 i ging of the corneal epithelial layer in

varisbility was 1.78 = 0.78 pm. Small differences were no!ed
between malk (average center 54.10 = 3.34 pm) and female
(52.58 = 3.19 pm) subjects. The topographic thickness varisbility
seems 10 increase with age: younger group, 1.65 = 0.83 pm; older
group, 193 = 0.90 um (P =0.173).

Concl of comeal

ithelial thick ina healthy, i
hmmn eye population by lung in vivo, clinically availsble Fourier-
domain AS OCT. The 3-di | epithelial maps reveal epithelial
nomniformity and provide a nowel bendunxk for future and com-
parative studies.
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a large number of normal c)ﬁbymamofAS (XT We
rc'pu'thcmclmml results  reg, g cpithelial

mapping in normal comeas with a cunmm:lally available
AS OCT system. This study aims to investigate the accuracy
and precision of the epithelial thickness distribution in a large
pool of healthy eyes, and investigate gender and age speafics.

MATERIALS AND METHODS

‘This praospective smdy mccned the approval of the
Ethics C ittee of our Insti to the tenets of
the Declaration of Helsinki. Informed written consent was
obtained from cach subject at the time of the first clinical visit.

The study group (n = 373 different cases) consisted of
patients with unoperated, normal eyes with no current or past
ocular pathology other than refmctive error, no previous sur-
gcry and no prmt ummm ordry eye disorder, all confirmed

¢ on. Contact lens wearers
were a(dudcd. To avod p | artif; (cg, b of
passible drop instillation), OCT i imaging preceded the ocular
clinical examination.

The Founer-domain AS OCT system RTVue-100
(Optovue Inc, F CA), ing on analysis and report
software version A6 (9.0.27), was used in the study. Data
output induded total comeal and epithelial thickness maps

to a 6-mm dx area The settings were

L
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L-Cam lens, '8 meridional B-scans per acquisition, consisting
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Katavoun emmBnAtakon mayovg

2TOV YEVIKO TTANOLOUO------

Epithelial thickness variability (um)
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ITw¢ amewkovidetal to emOnAlo o€
evav Kepatokwviko o@OaAuo;
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Axoun: To ouvoAiko mayog avéavel,
ITiBavov we evoelEn Prounyavikng aotadelac.
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I1oAV O1a@OPETIKO QIO TN
"(PUOTOAOYIKI] KATAVOLT TOU
emmOnAilov
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Kanellopoulos AJ, Asimellis G. In vivo three-dimensional epithelial imaging of corneal epithelium in normal eyes by
anterior segment optical coherence tomography: a clinical reference study. Cornea 2013;32(11):1493-8
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Y KOTTOC

» Na afloAoynoove TNV ac@AAEL, TNV ATOTEAEOUATIKOTITA KAl
EVKOALQ LETPTONC TOV emONAIaKOU TTA0VE, KAl

» Na UEAETI|OOVUE TNV HOPPOAOYIKT] KAl OTATIOTIKT) AVAALOT] TNG
KATAVOUTS TOV emBnAlakov mayovg oe Kepatokwvikoug acOeveig

>  Xpnowomowwvtag tpocBiov Baiapov Ontikn Topoypagia
>vvoyng (AS OCT).
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ApyYtka aITtoTEAEOUATA OTNV ATTEIKOVIOT)
oV EmiOnAtlov ue OCT otov
Kepatokmwvo
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Anterior Segment Optical
Coherence Tomography: Assisted
Topographic Corneal Epithelial
Thickness Distribution Imaging of a
Keratoconus Patient

A. John Kanellopoulos®® George Asimellis®

?Laservision.gr Eye Institute, Athens, Greece; ®NYU Medical School, New York, N.Y., USA

Key Words
Anterior segment optical coherence tomography - Keratoconus - Epithelial imaging -
Pentacam HR

Abstract

Purpose: To evaluate safety, efficacy and ease of measurement of epithelial thickness in a
keratoconic patient based on anterior segment optical coherence tomography (AS-OCT).
Methods: A 25-year-old male patient, previously diagnosed with keratoconus, with highly
asymmetric manifestation among the two eyes, was subjected to AS-OCT corneal epithelial
imaging. We investigated epithelial thickness and epithelial topographic thickness distribu-
tion. Results: Mean epithelial thickness was 51.97 + 0.70 for the less affected right eye (OD),
and 55.65 + 1.22 for the more affected left eye (OS). Topographic epithelial thickness
variability for the OD was 1.53 + 0.21 um, while for the OS it was 9.80 + 0.41 pm. Conclu-
sions: This case further supports our previous findings with high-frequency ultrasound
measurements of the increase in overall epithelial thickness in keratoconic eyes in compari- OD epithelium map | 20um  OS epithelium map |
son with normal eyes. AS-OCT further offers ease of use and possibly higher predictability of

measurement. This case report, based on AS-OCT imaging, verifies increased overall

epithelial thickness in keratoconic eyes, as introduced by a previous study [Kanellopoulos et Fig. 1. a Tomographic anterior corneal sagittal curvature map for OD. b Tomographic anterior corneal
al: Clin Ophthalmol 2012;6:789-800], based on high-frequency scanning ultrasound sagittal curvature map for 0S. ¢ AS-OCT epithelial thickness map for OD. d AS-OCT epithelial thickness
biomicroscopy imaging. map for OS.

Prof. A. John Kanellopoulos, MD
Ophthalmology

NYU Medical School

New York, NY 10016 (USA)
E-Mail ajk@brilliantvision.com
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Me0Oooot

AVO OLYKPIVOUEVEG OUADEC, AVAAOYA TO PUAO KAl TNV NAIKIA:
Kepatokwvog (opada A, n = 160 opBaiuoi) kot
dvololoyko (opdda B, n = 160 opBaipuol).

MeAeTtnoape o mayog Tov embnAiov
(OLVOAIKO,KEVTPIKO,AVATEPO, KATMTEPO,EAAYIOTO,UEYIOTO) KAL TNV TOTIOYPAPIKT] KATAVOLUT)

TOV TTAYOVG TOV emmidnAiov.

Pachymetry
Pachymetry statistics within central Smm zone

SN-IT(2-Smm): S-I(2-Smm): ggg
Min: Location ¥: s

Pachymetry Map S 6mm x 6mm  Epithelium Map S 6mm x bmm

80
75
70

700

Min-Median: Min-Max: | _125 »r _—65
Min thickness at(0.218mm, -0.772mm) indicated ~ —620 0
=" —s80 :z
Epithelium statistics within central Smm zone pE

Superior: Inferior: 40
Min: Max: [64— 35
Std Dev: M Min-Max: IZ 30
25

20 pm

Eye Institute

Laser %"H Vision

Your Vision Our Mission



MeOoOot

* 160 kepaTOK®VIKOL (Oopada A) kat 160
PLvoworoyikol (opada B) opBaiuotl vitoAnOnkav oe
TPLOO1ACTATI QAITEIKOVIOT] TOV TTAYXOVC TOV emOnAlov Ue
npooBiov Barauov OCT.

e EmavaAnypuotnta HETPNOE®V TOV A0S TOV emmBnAiov.

« IIpayuatomomnOnke CLYKPITIKT OTATIOTIKI] AVAAVOT] TWV
QITOTEAEOUATOV HEAETWVTAC TNV KEVIPIKN, EAAYIOTN,
LEYLOTI, KATWTEPT], AVOTEPT) KAL TOTTOYPAPIKT)
O101(pOPOITOLNCT TOV TTAYOVC TOV emONALOU.
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Epithelial Thickness Range (pm)
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EmOnAlaxot Aeikteg
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AmoteAsopata

H emavoaAnPpuotnta twv HETPT)OEMV TOV JTAKOVGS TOL £ONAloL T)TAV
yla v opada A £1.13 um, yia tnv opada B £1.78 um

Onada A (Kepatokmvog): KEVIPIKI TAYVUETPIA 51.75+7.02 um,
LUEY10TO 63.54+8.85 um kot eAAY10T0 40.73+8.51 um.
MetapAntikotnta 6.07+3.55 um (evpog -22.81+12.55 um)

Ounada B (puoloAoyiko0): KeVIpiko emONA0 52.54+3.23 um,
UEY10TO 55.33+3.27 um

eEAOY10TO 48.50+3.98 pum.

MetafAntikotnta: 1.59+0.79 um (-6.86+3.33 um)

Kot ta 600, petafAnukommnta aayovg Tov emdnAlov kat evpog,
avindnkav avaioya pe tn coapotntTa Tov KEPATOKMVOL KAl
ouvviEovVTAL UE AUTNV.
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Epithelial Thickness (um)

Iayvuerpla emOniiov
KC vs controls
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SUUTTEPACTUATA

H amewkovion tov embnAiov pe tpoobiov Barauov OCT otnpilel ta
JIPOTYOUUEVA EVPTIUATA LAC UE VPNANG OUXVOTITAC VITEPTXOVG
(Artemis), oe avénueva emimeda embnAlakon mayovg oe

KEPATOKWVIKOVC 0POAALOVC 0 OUYKPIOT LE TOVC (PUOTOAOYIKOUC.

H avouaiia oto emBniiaxo sayog pe tig petpnoeic OCT

ovvoeovtal opOa pe tig petpnoeig Scheimpflug yia v
Katnyoplomoinomn tov Kepatokwvouv.

To OCT axkoun mpoo@epel, EDUKOAO XEIPIOUO Kal mBavov vypnAoTepn

akpifela HeTPNONC, OV 10WE EIVAL EVA OTJULAVTIKO JTTAEOVEKTI AL,
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