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| W INTRODUCTION

new instrument in their clinical practice.
The ample iconographic documentation and the uniqueness of some of the

result of Italian technology and research — in helping international colleagues solve
their clinical challenges.

1 am certain that readers of this rich and comprehensive Atlas will find great
pleasure in browsing through its pages, possibly finding correlations between the
cases described and their dally clinical practice.

Many thanks also to our colleagues for their contributions, as well as to the
editorial team, and most of all to the CSO management for sponsoring and strongly

& the realization of agowith
ne frst velume ofthe Atias, and s now succssfully completd with the adition of
this second volume.

Rome, September 2019
Vittorio Picardo
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been recently improved thanks to several diagnostic instruments, which allow

Tne evaluation of corneal and anterior segment morphology and structure has
us to obtain even more detailed and precise information.

In my thirty year-long career, | have had the pleasure of being part of the birth, the
o

of our
Since my graduation as a medical doctor in 1988, | have witnessed the entire
process starting from idealization to commercialization of videokeratography for the
measurement of the anterior corneal curvature
advent

the anterior chamber and the evaluation of the posterior corneal curvature.
1 saw great ideas arise and then fall (corneal holography, raster-stereography),
other ones taking off but never becoming widely spread (high-frequency

l anterior

segment developed and applied to the posterior segment, such as optical coherence
tomography (OCT).

“This Atlas celebrates the introduction of a combined diagnostic technology that
allows to obtain very high-resolution images, and consequently extremely accurate
and related the anterior

segment: tear film, corneal epithelium, Bowman membrane, corneal stroma, corneal
endothelium, anterior and posterior coreal curvature, anterior chamber, iris-sclera-
corneal angle,irs, pupil size and dynarics, crystalline lens.

Al of this is possible due to the combination of the highest technology for the
analysis of the anterior coreal curvature (videokeratography Placido-disc based),
with quality spectral domain OCT, found in a single instrument that has yet many
other innovative technical features. In the time of a “click’, this Instrument provides a
complete, yet detailed panorama of the anterior segment.



In other words, this is the coupling of the best corneal topographer and the best
terior T, name, Ms-39,
company, the father of this technology. This system is perfectly integrated with the

tc)

information

1 had the opportunity to use one of the first MS-39 prototypes in my clinical

practice. After almost one year of aily use, | can honestly say that | could no longer

[ 10 doubt,
this one would be my choice. As a corneal,refractive and cataract surgeon | have to
admit | learned so much from the information, previously unknown, provided by this
technology.

There are countless clinical examples, most of them illustrated in this Atlas
that helped me find an easier diagnostic/surgical direction only through the use
of this instrument. And it has been 5o wonderflly exciting, over my thity years of
ophthalmology practice, to witness the path CSO has made side by side with the

Indeed, for €50 was vei
when, beside sit lamps and keratometers, its innovation was demonstrated by the
launch of one of the very first videokeratographers.

Today CSO s present with this one-of-a-kind technology and it s destined to
force al the competitors to stive to keep up with this shining example of the Italian
excellence. For al these reasons, | strongly wish that CSO achieves al the popularity
that it deserves for the innovation and development of this diagnostic technology.
Empowered by this technology, future achievements of the scientiic community will
arise by enabling research thanks to an instrument capable to evaluate, measure and
visualize information that was not accessible before. These advances will make our
profession easier and more efficent, allowing us to provide our patients, the final
consumers, with confinuously better and more efficent services.

Milan, September 2018

Francesco Carones
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POST REFRACTIVE SURGERY ECTASIA

DIAGNOSIS AND IDENTIFICATION OF THE INITIAL SURGERY PROCEDURE

SHADY MO,

ornea and Refractive Surgery Division, Department of Ophthalmology,
n University Jt Medical Center - Beirut, Lebanon

A 30-year-old woman presented to my office complaining of a progressive decrease in vision in both
eyes over the past year. She stated that around 10 years ago she underwent bilateral PRK i order to
correct about 6 D of myopia, and afterwards she claimed to have had good vision until a year ago.
She also stated that she delivered her first baby a year ago. Her corrected distance visual acuty was
20/60 with +2.50/-6.00 x 075, and 20/30 with +1.50/-3.00 x 90, for the right and left eye, respectively.
No LA faps were seen on s b ilution.Her blaterd W39 tancgrahy can bs sen b

My :uslomlxed Hesamap conits of the capured age tht e ht he. s \s

endposeror nstonaneots
o terior BF:

d elevation maps, one can appreciate the epithelial thinning over the cone in both eyes, and the
thickening area diametrically opposite to it

H cr, which

10 Furthe
can sometimes be difficult to identify 10 years later. The ultra-high-resolution OCT technology of the.
MS-39 has proven to be of primary importance in elucidating the history and disease course of this
patient.




Figure 1. Tomography Hexamaps of the right eye (4) and eft eye (8, showing biateral ectasia, with epithelial
thinning over the cone, and diametrical opposed thickening.




Figure 2. OCT cut ofthe cornea showing the bilaminar structure of Bowman'’s loyer. It presence indicotes that
0 surface ablation has been performed on the corneo.

Figure 3. OCT cut o the cornea showing the edge of what appears to be a meniscal cornea flop, a opposed to @
planar flap, thus indicating that loser insitu keratomileusis (LASIK) has been performed using o microkerate

TAKE HOME MESSAGE

Examining the bilaminar pattern of Bowman's layer can aid in differentiating a
in the situation in which the lap i not identifiable on exam and OCT.







THE EPITHELIUM DESERVES ATTENTION

NO REFRACTIVE SURGERY EVALUATION 1S COMPLETE WITHOUT A LOOK AT THE EPITHELIAL MAP

oY D, M.D.

Cornea and Refractive Surgery Division, Department of Ophthalm

cam Universty of Seirat Medical Center- Beru, Letai

manifest
et s 30720 s L5015 X050, th o and 20120 withx 501075 130 n e
left eye. Her

1. One can note an inferior steepening, milar to eratoconus, on the absolute 15  insantaneous
curvature maps in both eyes. Nonetheless, the posterior BFS appears normal, and the instantaneous

o
o focal steepening. On the other hand, the epithelial map readily displays bilateral focal thickening.
of

y with
on the anterior curvature map. This could be due to contact lens warpage, although the patient
ce, these unusual epithelial distributions are not that
‘uncommon, and the clinician should always consider the aforementioned possibilty in eyes with a
‘mismatch between the anterior curvature and the posterior curvature and float. The MS-39 in this




Figure 1.

The epithelial map shows bilateral inferocentral thickening.

Asymmetric bowties and focal inferior steepening on the anterior curvature map can sometimes be

po:



IOL POWER CALCULATION FOLLOWING
RADIAL KERATOTOMY

THE RAY TRACING APPROACH

Many methods and formulas have been developed in order to calculate the intraocular lens (10L)
PR

Radial keratotomy was cared out to correct myopia by flatening the comeal cunvature. The
calclaton ofthe 0L power i eyes with RK s problematc fo the following three reasons: 1) the

1 8
which the coreal cuature readings are taken; 3)the fqvmuln that utliesthe comes power s 2
predictor for the 10L ) makes

Fay tracing, which has ben successul used to calulate the 0L power i eyes with myopic LASIK
and PRK;

espect o tradiona thiens vergenceformutas

« it does not rely on a fixed ratio between the anterior and posterior corneal curvature, but instead
is based on the curvature measurements of both surfaces;

« it does not need any historical information (e.g., the amount of myopia corrected by refractive
surgery);

position
he loL
segment parameters, such as the position of the scleral spur;

« it does not perform paraxial calculations, but instead takes into consideration higher order
aberrations, which can be relevant in eyes with RK;

« itdirectly performs calculations for the cylinder of the I0L in case of corneal astigmatism;

*oncents IVLATE4 5 dedc S the 5329, Kt 695 it dod i rcile
complicated Ex

‘The following case mgnngm; its usefulness. A 52-year-old man was referred to us due to visual

disturbances that had been worsening over the last two years. He had undergone RK in 1989 to

correct myapia, with 12 incisions in the right eye and 8 incisions in the left eye. He reported that the

preoperative refraction was -4.00 D in both eyes. Since he is an airline pilot, he was suffering from

hal Therefore,

(cs, Figures 1and

generated by the M-

©




2one and asymmetric curvature within the pupil iometer.

o




Optical biometry revealed an axial length of 27.27 mm and 26.84 mm, in the right and left eye,
respectively. When calculating the 0L power by ray tracing, we selected the A-constant of 120.5
fact o 8 1850in

Jfacts

DioL 185Dinthe LE
One-month after surgery, the uncorrected distance visual acuity was 20/25 i the RE and 20/20 in
the LE. The refractions were plano in the RE with a cylinder of -1.25 D axis 20 in the LE. The pinhole
10L permitted the patient to read newspaper fonts at near without glasses and assisted him in the
elimination of visual disturbances at night.

Figure 3. 1850100 "




os

Following this patient, we operated on three other ees with previous RK, choosing standard [OLs and
se cases,

31.49 mm and 31.67 mm. This
approach, which has been demonstrated to improve the results in unoperated eyes, is also likely to
28 mm.

Ray tracing, yes with p
o First,
high myopia, 3, d
hole 101
axillength,
RereRences
1. Camelin M, Svin G, Hoffer i, Crbonel

g A Opthinl 2014157150133
3. Wang L Shiayama M, Ma Xi, Kohnen T, Koch DD. Optimizing intraoculr ens power colcultions i eyes with xiol
e shov 5.0 oo Rt Sty 011573018207

o




HIGH RESOLUTION OCT IMAGING OF
THE EPITHELIUM

n 2009, Reinstein et al. introduced the importance of mapping the corneal epithelial thickness for

valleys.
Presenty,

Furth

F th
following case we can observe an unremarkable topography with normal curvature, corneal thickness
‘and posterior elevation maps. However, the epithelia thickness map shows a suspicious distribution
with an inferior asymmetry.

If we analyse the contralateral ey, we can observe tht it shows a clear keratoconic disease, with
abnormal distribution patterns in all maps. Thus, epithelial thickness mapping was the most sensitive
map and the only the apparently right
ve.




central one. The epitheliol thickness map shows aninfero-temporal thinning.

‘The MS-39 offers the highest resolution image among all commercially available AS-OCTs; vertical
resolution = 3.5um; 12.5um, whic values.
and corneal surgeon. Following version 3.7, the MS-39 s also able to provide an anamorphic image of

of a few microns in elevation within an overall corneal thickness of around 500 pm. This new display

1. KERATOCONUS.
‘The following topography and comeal epithelia thickness maps show a more advanced case of
keratoconus.




9

A

the ight).

By using the new for imaging how
the cone.




s iemon s o

Figure 4. The “strolghtened version of  corealsection highlights an epithelil thinning inthe position o the
cone apex.

2. EPITHELIAL INGROWTH
Epithelial ingrowth can be a disturbing complication after any kind of laser refractive surgery. The
following image presents a case of an isolated mild nest

of a primary SMILE procedure treated with YAG laser in

Stancard corneal OCT mage (5)larly shows the SILE surgicalpanc as well s he rea of mgrowth
However, the new epithelia display mode allows a much better visualization with higher resolution
and magnification of all corneal layers (C-D).

Thi epthfl nest urforratey diced o seconduy soograghe yfinder tht ek o sl
refractive astigmatism of 1.25D (see below). As a consequence, mechanical removal of the deposi

_—

Py S A lsted b s of el ngrowth adocet o the oo ooy SMILE proccre
YAG laser in early post.op. ) Standard OCT section: SMILE surgicol lane and orea of ingrowth
ed versions of OCT corneal sections.
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3. POSTERIOR KERATOCONUS
Posterior keratoconus is a rare form of corneal ectatic disease. Here we present a case of advanced
posterior keratoconus associated with a progressive stromal scar.




A

Because this patient had a decimal visual acuity of 0.0 decimal with a visual potential of 0.5, the
potential advantages of corneal grafting were discussed. For surgical evaluation, the appraisal of the
scar depth i essentia. By using the standard high resolution corneal OCT image, it s diffcult to assess
the actual involvement of the deep stroma and Descemet’s membrane, but with the new  display
mode we can precisely analyse all I layers and, in this case, oM

before

the p as well the epithelium.

Figure 8. T “straightened"
corneal sction (bottom). Both stroma and DM are opacifed.

TAKE HOME MESS)

Cornea epithelium thick: s for wellas

e Thus,
this map Is citical during the preoperative assessment of any patient candidate for refractive surgery.
High definifion comeal OCT images allow an accurate diagnosis, surgical planning and postoperative
follow-up of any corneal disorder.

REFERENCES

. Reinstei 02, Archer T, Golbe M. Cornea! epithelia thicknes profie i th diognosis o kertoconus. | Refract urg.
2009;25(7): 604-10.

2. Vego-Estroda A, Mimouni M, Esla E, Al
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LATE CORNEAL EDEMA FOLLOWING
PENETRATING KERATOPLASTY

DIFFERENTIATION BETWEEN CAUSES OF EDEMA PRESENTING AFTER KERATOPLASTY

A 65-year-old patient presented to our clnic reporting visual loss. The patient had received 30 years
prior a penetrating keratoplasty in the right eye for keratoconus. On siit lamp examination, corneal
edema was visible, and
acute endothelial rejection (Figure 1).

Figure 1. Sit lamp exom displays corneal edem.



OCT examination with the Ms-39 showed the presence of detachment of Descemet's Membrane
(Figure 2), of

Figure 2. A5-0CT

Two weeks later, the injection into the. resolution of the
corneal edema after one month (Figure 3). Vision improved and a scleral contact lens was re-fitted
with an optimal visual outcome,




Figure 3.

TAKE HOME MESSAG
A high resolution AS-OCT such as the MS-39 is essentialto evaluate potential causes of edema after
P







CORNEAL PENETRATING INJURIES

EVALUATION OF THE DEPTH OF INVOLVEMENT

A 12-year-old child presented to our department with a corneal opacity following accidental injury
three months prior by a tree branch (Figure 1).

Figure 1. Comeol opacity following occidental injury with a tree branch.



Previous physicians hypothesized the presence of retained organic material and suspected possible
fungal or bacterial infection. Corneal edema was reported with a partial response to topical steroids.
As-0CT MS-39 clearly.

the previous presence of corneal edema (Figure 2).

Figure 2. AS-0CT

A few months after discontinuing all medications, the corneal scar remained stable. In this specific
clinical scenario, if corneal edema had been present, then injection of air in the anterior chamber

TAKE HOME MESSAGE
A highresolution AS-OCT such as the MS-39 is extremely useful to evaluate penetrting comeal
Injuries since it




INFECTIOUS KERATITIS SEQUELAE

SURGICAL PLANNING BASED ON HIGH DEFINITION IMAGING

lens wear. The patient had been treated for over one year with topical antiamoebic drugs (PHMS,
Chlorhexidine, and Hexamidine) without success. Central corneal melting was present (Figure 1) and

G
thus allowing the ocular

Figure 1, Centrol corneal meltng.



Figure 2. Gundersen conjunctival fip.

The patient responded well with complete reduction of pain and resolution of the infection. Si months.
after surgery, the eye was not inflamed, and the patient was evaluated for potential surgery (Figure 3).




Figure 3. Six months after Gundersen conjunctival flap.

The two therapeutic options in these cases consist of a large diameter penetrating keratoplasty
(9.5:10 mm) or a tectonic lamellar keratoplasty, followed by a standard size penetrating keratoplasty
graft (8:8:5 mm). AS-OCT performed with the Ms-39 (Figure 4) demonstrated corneal thinning in th
periphery.




Figure 4. AS-OCT section clearly shows corneal thinning in the periphery.

I this clinical scenario, a full-thickness graft would require a large diameter, exposing the patient to
a higher risk of endothelial rejection, while the altered thickness in the recipient bed would make
suturng more difcul. A lamells tectonc rft was sucessfly perormed (Fgure ) wih the

objecti -0CT (Figure 6)




Figure 5. Frontal view of the lamelor tectonic graft.




Figure 6. AS-OCT
the lamellor tectonic graft.

restored by

‘The patient is scheduled to receive a standard diameter penetrating keratoplasty inside the lamellar
graft diameter

TAKE HOME MESSAGE

An AS-OCT such as the Ms-39 s essential in order to evaluate alterations in corneal thickness
in preparation for lamellar or penetraing corneal graft surgery. High quality imaging aids in the
appropriate surgical planning and post-operative management.




ALLOGENIC CORNEAL LENTICULE
IMPLANTATION FOR HYPEROPIA

Additive corneal procedures such as implantation of a corneal lenticule are promising approaches for
cortection of moderate to high hyperopia. Corneal lenticules extracted through SMILE (Small Incision
Lenticule Extraction) represent a good potential source of donor tissue.

o far,
- In the pocket:inthis procedure the lenticule i implanted into a pocket similar to the one obtained

with SMILE. 3
- Epikeratophakia: n this procedure the lenticule is placed on top of the cornea after the epithelium

- Under the flap: as in LIKE (Lenticular Implantation Keratoplasty), the lenticule is implanted under a

corneal fiap.

We present two cases of allogenic corneal lenticule implantation from SMILE. Seroloical tests were
p

negative.

Case1
A 22-year-old female with a preoperative refraction of +8.75 /+1.00 x 80° (OD) and +9.75 /+1.00 x 95"
BCV

00D

eyes.
correction. trans-PTK

and was also
utilized as a centration guide for the corneal lenticule. After an adequate dehycation in air of the

(
ctivel 75 /+0.50x 70" for 00X 110" for the

left eye.




Flure . o .t ye. ) Titeen monthspost lratupokio g 47,000 comenl et foma
myopic SMILE patent. A trace amount of epithelial ingrowth i seen a th ticu
57 Anarmorohic il of th comeatseétion eveas e enticue s e he epitheium. -




Case 2
A30yearcid male patint (+5.000 i the ight eyeand +525D i the et presrted t our cinkc for

flap was 120 um thick.
Jenicule was 65 mm in diameter and was plsced on the sroml bed ceered an Frlia Purklnje
he excimer laser

10 LASK procedure. Ten months post surgery, A 10 e ight eye and 0.8+ in the left The
refraction was +0.25 /-0.50 x40° (OD) and +0.25 /100 x 5* (05} No change i the BCVA was detected in
either eye, thus indicating the complete surgical success

“The differen

surface using “epikeratophakia” or the “under a lap” technique.




Figure 3. Case 2:right eye, 10 months post surgery. A) The lenticul s under the corneol fip.
8) Anamorphic ispley of the corneal section shows the lenticule inside  stromal fap




Figure 4.




Figure 5. Cose 2 right eye, 10 months ofter surgery.

Figure 6 Case 2: et eye, 10 months
homogeneous and the enticui s e usble.

TAKE HOME MESSAGE

Corneallenticule implantation for correction of high hyperopia is a promising technique. The MS-39

this procedure.




CORNEAL RESHAPING ASSISTANCE AND
PREMIUM IOL IMPLANTATION

FROM DIAGNOSIS TO MULTI-STAGE MINI-INVASIVE VISUAL REHABILITATION

Parma, It

n a case of long-standing penetrating keratoplasty, a severe bullous keratopathy was successfully
reversed by means of ultrathin-DSAEK surgery. Unfortunately, the recovery of corneal transparency
was largely incomplete. Despite optimal resolution of deep stromal and epithelial edema, the high-
resolution OCT section image (Figure 1) clearly showed opacification as well as irregularity of the
superficial stromal layer.

While a haze-lke loss of transparency of the subepithelial stroma is very often present after long-
standing corneal endothelial decompensation, the presence of irregular subepithelial material hghly
suggests on the other hand that previous surface laser ablations had been performed. When asked

the penetrating keratoplasty.

ultrothin DSAEK.

Subsequent customized transepithelial PRK allowed us to obtain both regularization of curvature and
fullrecovery of coreal transparency, as shown in the anterior segment OCT high-resolution section
image (Figure 2).

(©]




Figure 2. Regularization oftr surface transepithelial customized laser ablation.

The combined Placido disc and OCT corneal topography analysis performed by the MS-39 provided an
accurate evaluation of the total corneal power and astigmatism, resulting in a precise I0L calculation.
Duetothe presence of previous PK, an add-ontoric IOL in the sulcus (Figure 3) was preferred nstead of a
totally in-the-bag IOL for the correction of the high astigmatism (7 D), in order to ensure the possibility
of less invasive surgical options in the case of future possible corneal curvature modificatio

Figure 3. Subsequent phaco and in-the-bag IOL implantation combined with asulcus add-on toric 10L

TAKE HOME MESSAGE

igh-resolution anterior segment OCT scans provided by the V-39 have been fundamental
throughout all stages of the treatment decisions and follow up.

The precise characterization of subepithelialstromal opacities allowed correct diagnosis and treatment,
as well as an evaluation of laser ablation uppu. and assessment of the correct placement of both in-
the-bag and add-on 0Ls. Uilizing the most accurate combined Placido plus OCT-based topographic
measurements effectively ass 1L calculation
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MYORING IN KERATOCONUS

FROM DIAGNOSIS TO IMi

NTATION INCLUDING EPITHELIAL MAPS

A patient affected by bilateral keratoconus, more severe in the left eye, had difficulties wearing a
spectacle correction, was intolerant to contact lenses, with a low expected compliance in the case
of keratoplasty surgery. Uncorrected visual acuties were 20/80 and 20/200 in the right and left eye,
respectively. The right eye achieved 20/25 vision with glasses, while the BCVA in the left eye was
20/63 and not tolerated in binocular vision.

prfering 3 mininisie sediive snd reversie soluton, bisteral nansimutaneous Myofing

Daxter's t

25/280 ing for the right and et eve, respectivel, that were mplanted n 3 Smim dameter, 00um

deep femtolaser stromal pocet.

Besides assisting preoperatively in providing a precise map of the stromal depth for implantation,

the postoperative MS-39 high-resolution AS-OCT section images (Figure 1) allowed a detailed
by surgery.




iy

Figure 1. MyoRing implants in eyes affected by keratoc

The regarizatono th central comnel cuture within the permeter crested by Myofing impant

inside the stroma resulted in good visual y even without le correction, subsequently

achieving visual acuities of 20/25 and 20/32 in the right and left eye, respectively. Topography maps

orignatngfrom the combinationof Plcidadisc and g eesluton OT (Fgures2and 3 sl the

precise definition of both anterior and posterior corneal cury wel as of thickness modificatior

mdm»d ‘ot the WiyoRings Implamaton Marcover the relatue comibutin of sptheltan ome
s to curvature changes coul




Figure 2. MyoRing implant in the right mild keratoconic eye.

h | r on the )

‘underlying stroma, compensating for its irregularities, with more than a 30 difference between
the most and the least ectafic areas. The slightly protruding stromal annular margin created by the
MyoRing s fundamental in inducing this adaptation of the adjacent epithelium and the subsequent
improvement in curvature regularization.




MyoRing implantation induced
major curvature modifications
of anterior rather than

Thinner epithelium
above the

TAKE HOME MESSAG
‘The exceptional resolution scans provided by the MS-39 provide the means to see and measure all
corneal layers in greater detai, thus granting total confidence in planning and performing corneal

surgeries.
Not the least,
R ¢ into a deep th optical

interventions.
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DESCEMETORHEXIS WITHOUT
ENDOTHELIAL KERATOPLASTY

FROM DIAGNOSIS TO MULTI-STAGE MINI-INVASIVE VISUAL REHABILITATION

A by clinicwith a cataract and

endothelium.
Because the vision in the fellow eye was good, the patient agreed to confront a slower-than-normal
recovery of vision after surgery, with the potential advantage of complet ely siking i tak of
graft rejection. Phacoemulsification with 10L implantation associated with a primary 4 mm central
Gescemerorhexis thout endothelial eratoplsty was then performed, ithaut e or post
operative complic
The W53 ighesouion A5 OCT secon images [Fgure 1) allowed detaled characterzaton of
the corneal and then
transparency over a S-month fndey up. s ited ol bl migration into the gl
descemetorhexis area. At baseline, the cornea was sightly thickened centrally with a prominent
hyperreflective Descemet layer. Just after surgery, the lack of endothelial cels in the central cornea
o

Interestingl
with the superior central cornea recovering always faster at al time points. At 90 days post-op, the.
central cornea transparency was already acceptable, without signs of epithelial edema, and with a

)

High-resolution OCT-based maps (Figure 2) accurately displayed the parallel modifications in corneal
thickness and posterior comeal curvature. Two days after surgery, the central corea was highly
thickened (911um vs 599um preop, but it progressively recovered, reaching a thickness less than

gery, both p
showed clear signs of recovery in the central-superior cornea, while more inferiorly, the thickness
was stll greater and the curvature was flater. At the successive follow-up examinations, the central
thinner healing zone progressively expanded, with the inferior paracentral area at about 210° still
failing to recover completely at the 5-month time point.




igure 3. fectof et descmetthss gy o rogeessie ecveryof ol amethikness ding
follow-

Further examination with anterior segment high-resolution OCT scans (Figure 3) showed an

altered posterior stroma along the inferior edge of the descemetorhexis, corresponding to t

delaye recouer: Mos ey, some s o th v s was nduced o the postion uhee the
ds was iniiated during surgery. Such irregularities may represent an obstacle that delays

e igration over the margin of the capsulorhexis towards the denuded centra strom,

thereby providing a justification for the delayed recovery of thickness and transparency n the same area.

[—

300ays

Figure 2. Progressive recovery during follow-up of comeal posterior curvature and thickness afte central
descemetorhexis.




Healing central cornea between the margins of
Descemet membrane removal

Anirregularity of the stroma along the inferior margin of the
descemetorhexisis the likely reason for the slower recovery

and residual corneal oedema. In fact, stromal irregularities are.
believed to obstacle the migration of endothelial cells

Figure 3. High-Res OCT scans and maps of the corneal posterior curvature and corneal tickness 5 months after
central descemetorheps

TAKE HOME MESSAGE

The superir imaging proided by the MS-39 grants ol contol, s well s 3 e td\xp
corneal layers details coupled by reliable measurements even in corn

thusgrants the confdnce necessary o program the surgeny and o folow-up he case it 3 wonith
of information that aids in a thorough understanding at all timep

Moreover, during the first postoperative months the high-rest nmnmnm and measurements were
very useful to clearly show the patient his improvement even at times when visual function was stll
lagging behind.
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CORNEAL WOUND

LATE FINDINGS

Early age acquired corneal wounds may later in e lead to almost unnoticeable anterior topography
changes. However, when comprehensive information s gathered with the MS-39, it is possible to
eal

1. AFIRST GLANCE

n examining a corneal topography, the first image that we usually look at i the anterior sagittal
‘map. Although in this case a slight asymmetry is present, there is nonetheless no clear reason to
suspect an abnormality.

l Sagital anterior




2. ASECOND GLANCE
The second aspect of analysis consist in the observation of the Multi-Map, where the presence of
P 3

Localized corneal thinning, and unusual

Iocalized posterior comeal clevation. =
oo

‘and localzed in the same corneal location.




3. ANTERIOR SEGMENT OCT

al scaring with obligue contraction of tisue leaving an irregular posterior indentation in the
area of njury is evident. There i also a disparity between the density of the tissue peripheral to the
wound when compared to the uninjured opposite merician.

e & 16 A5 OCT o s the ol comptil s e i g
tch and corresponding thinning ong with sarring in th

‘The posteriar layer appears thickened and
hyperrefiective. Adjacent to the notch one can also.
note a lattened surraunding area.

e Zoomedinaresfoma 16 A5OCT o revelg o hckened st by, tewoundth
vty of the distal portion o the deep stroma.




COMPENSATION MECHANISM
Quite possibly, in order to maintain the least surface irregularity, an epithelial compensation could

Note the sectorialepithelia thickening
external to the thin epithelium above the
‘corneal injury that compensates for corneal
iregularity.

Figure 5.
peripheral thickening (circled area).




Using the chart tool in the epithelial thickness map, the user can note_that the “smal hl at the
center is followe by a vlley and finally ends up into the “rsing foothils” around the 50 degree
hemimeridian.

oD

Epihalal thickness

compensate for surface iegulariie.

TAKE HO!

This particular map can mislead a

labl On the other hand, dynamic
b ide clear evidence of
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LACTEOCRUMENASIA

CASE REPORT

A 55-year-old patient who undenwent cataract surgery S years before presented to our clinic for
conulatin, Uncorected yin this eye was 20/50 and 20/20
vision witha -1

10Land post
) epistameee e ok When he amaror pearls were focused upon, the posterior pearls

1. LACTEOCRUMENASIA AS SEEN ON THE SLIT LAMP

Figure 1.
trapped inthe posterior copsule.




lure 2. (e rage) I Lomp ot ocused o the posteorcpsle pacfcaton. s icure e
bresence of iquid in the cap
Tendering o beautful Boeh effct sgesting tht he poseror sps

2. LACTEOCRUMENASIA AS SEEN WITH THE MS-39
Using the Lens Biometry exam, it is possible to highlight this form of late capsular bag distension
syndrome (lacteocrumenasia) (Figure 3).

iure 3. e Sty ex e 0L teded bog comples s how with et conrst andeolton
1 the lens,the retained liquid (lacteocrumencsio) and the ncreased curvature and/or anterior
Gacemens o ofs compee ey sl re 15 pole .




After N&:YAG laser capsulotomy (Figure 4), the fluid disappeared immediately, the patient's
symptomatology improved with recovery of emmetropia and the refraction changed from -1.00D to
plano. Uncorrected visual acuity was restored to 20/20.

Figure 4. Image taken immediately ofter Nd:YAG capsulotomy.

TAKE HOME MESSAGE
isa of cataract mostly due of
Insuch cases,
between lacteocrumenasia and I0L opacification. The AS-OCT is a powerful diagnostic tool that is
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CORNEAL ALLOGRAFT INLAYS

The Allotex Corneal Transform Allograft (TCA) clinical trial started just after mid-year 2018 with the
first case of the clinical trial being performed in Dublin, Ireland. At that point, all known anterior
Segment OCT devices had been used in B v
h surgery dring the it el in ankul, ey

it

comea to be presbyopia lenticules f it

centrally and taper out to the edge of the inlay. A LASIK flap is created and subsequently the inlay is
placed under the ﬂnv deucthyo clinically
TCAin the cornea,
used the M 39 ireetly ers surgery on our first TCA patient. Not only could we now visualize the
TCA, but we could lso messure i thicknss I thscse i was 29 directlyatersuger due to
it time, the
et oot sight.
The seies of mages n Figre 1 show the very frs Altex ilay tht was performed. Fgure 1a s the

Figure 1c th fllowing morning, when the calpers measured the TCA thickness centrally at 22
the TCAin the v be 22 or 23 um.




Figure 14, 8. MS-39 image directy fter surgery (4] and TCA the next day (5.




Figure 1. M5-39 image of the A

The MS-39 has been invaluable in helping determine the position of the inlay. Figure 3 below shows
o

the surgery, the inlay s visually placed over the light-constricted pupil.

©




os

os

L ii._lﬂi |-

perfectly centered (Figure 4, top right) — the flap can then be lifted, and the inlay repositioned to
improve the centration,(Figure 5, top igh

—
Figure 4. Right eye:




e cl [ Epithelial thickness.

postoperative
remodeling occurs aftr the 3-month postoperative visit.



Fi topography
on doy 1 postoperative.

o atherciical ialable OT coud mage the TCA . Wit e Pentacam, the TCA iy, e o

1-month, . tno longer

menson peracors eges O e . he WS35 oy e g n et Chnger

the anterior tangential maps and the epithelial changes over the TCA, but can also measure to the

micron the dimensions of the TCA under the lamellar LASIK lap. This device has transformed the way
hich we the Alotex T d
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CORNEAL DECOMPENSATION WITH
ANTERIOR GRANOLUMATOUS UVEITIS

A COMPLICAT

M.D. Pho,
[

The present case discusses a patient with corneal decompensation with bullous keratopathy and
anterior granulomatous uveitis following a complicated cataract surgery. The patient underwent
cataract surgery and had a posterior capsular rupture with vitreous hemorrhage. One week after
cataract surgery, a pars plana posterior vitrectomy was performed. The corneal epithelium was
removed during vitrectomy and a bandage contact lens was applied in order to reduce pain.

One week after the vitrectomy, the cornea appeared edematous with Descemet's folds and with an

Despite props , the patient returned to.
bullous keratopathy and granulomatous uveitis

) fllowing o

ure 1.
complicated cataract surgery.



Fig
complicated catoroct surgery.

TAKE HOME MESSAGE

gment OCT:

the corneal
epithelium lesions allow a correct diagnosis and proper treatment of these patients. Moreover, OCT

with corneal lesions and keratopathy.

©
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A CASE OF SUBCONJUNCTIVAL
DIROFILARIASIS

hosted in dogs, cats, foxes and wolves. Dirofilriasis can be transmitted to humans by mosquito bites
(the mosquito is the intermediate host of the parasites) and can involve subcutaneous tissue, eye,
lung, and most rarely brain, testes and mammary glands.

We present a case of a 59-year-old man with a subconjunctival nodule and hyperemia in his eft eye,
who complained of  forelgn body sensation with “movements’, redness and conjunctival swelling.
He reported a painful insect bite that had occurred 15 days prior on the superior li. At sit lamp
(Figure 1).




O ) e

The Ms-39 OCT: d3).

Figure 2. MS-39 OCT image of nematode secton inthe subconjunctiva space.

el e geii bl et oy oy arad s and the o g of ostiele
inthe
Theparaste vas surgical removed and hisclogialy eamined. The nematode was dentied s 2
Dirofilaria Repen:

Figure 3. Ms-39 OCT image identifying the inner structures of the nematode.

as other defals of-

REFERENCES:

1. Bhat k5, Kotigadde 5, Vishwanatho Shat K, Pore p2. Subconjunctivl diofariass: Case studies with review of
Herare, TopPorossol 201410 42111921

2 houre AG Polevar M, Dote VB, iuitinglor S5, Mo §; Shradva 5. Sbspminct Ol s
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A FROG JUMPING INTO THE PUPIL

A CASE OF PERSISTENT PUPILLARY MEMBRANE

Sometimes, anomalies of ocular structures resemble curious shapes. A 40-year-old white female
presented to our clinic with a structure in her right pupil that looked like a small frog jumping into
pond Figures1and2)
subject at the age of 7 years

anterior
tunica vasculosa lentls, which usuaHyhas esale s e e, R regrenmn o

of the anterior
X f pigment on the 1and2),

findig.Thre may be e or two or seemingly hunreds n rumber They very rarely nterfere with

vision, although vision loss has been reported . In other cases, fine strands may cross the pupil

aperture,ating ffom th colarette or Fuch’clet, The srands can b e thck and occoe the

pupil aperture. Alternatively, the membrane may attach to the anterior lens capsule or rarely to the

posterior corneal surfa

The present case reports the form of PPM P

i B ot b o peno St

is usually unnecessary. As long as there is a viable pupil aperture of 1.5mm or more, deprivational
amblyopia should not be an issue. Mydriatics and amblyopia therapy may otherwise be required.

Inthis case, .25 cyl-0.25 ax 180 and LE
9175 1125 180) hr high contrast il acity was .00 logAR 100 decimal)and -0.04
ctively. On the other hand, low contrast

.16 logMAR

(12.5%) visual .26 l0gMAR (about
{about 063 decmall in the two ey, respeciely’.

nd 2), segment
optical coherent tomography (AS-OCT) (Figures 3 and 4) and the pupillographer (Figure 5) offer the
possibility of reviewing the condition longitudinally, evaluating with high precision the shape, the
position and the presence of possible adherences. For example, an adherence of the strands to the
anterior lens capsule is detectable with AS-OCT (Figure 3) and pupillography (Figure 5),in which the

M

f needed, the surgeon

o




iure .St ampinape oftepersen pullnymembrane (P, T shape ok e s
frog. stellate pigment dust s visible under the PPM hea

Figure 2. it Lomp side view of the persstent pupilry membrane (PPM). The adherence (whitish
area) s visible under the head, along with stelate pigment dust




Figure 3.AS-OCT horizontal scan (180 degre as the pupi physiologicaly il

OCT horizontol scan (180 degree)of the PPM. The strand relaxes as the pupil physiologically




Modern investigative technologies such as the AS-OCT offer the possibiity to evaluate with high

REFERENCES
Fom J Ophthalma) 2015;59: 184-187.

3. gron, ColnHe.

4. Choud

5. Ford w4 ficar 0.

& Miler D, Judisch GF Ach Ophtholmol 1975; 97:
19111923,

Naroo', el , Martell M.
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OCT FOR THE FOLLOW-UP OF
ECTATIC DISEASE AND CROSS-LINKING

by thinning and bulging of the cornea, that can result in moderate to severe impairment of vision.
ECD can on one hand occur as a non-inflammatory, progressive and degenerative process including

surgical treatments such as LASIK. Both
dingh

that might be treated by coreal cross-linking (CXU)

The standard measurements to describe the progression of corneal ectasia consist of maximum

about the anterior corneal curvature can be derived from Placido topography, corneal thickness and
the postror foa e comea tomography. Nowadays, mostcommon cornel tomographersare
 Wetzlar, Germany)
that donctes both anterior and posterir curature. ARhough ths method is reliable in detecting

v pellucid clear corneas, on the other hand in
more advanced stage ermatomis including scarring or haze after cross-linking, its diagnostic value is
r

of the tomographer and it digital evaluation.
for

5 e
camera, while OCT and ultrasound pachymetry yield dentical values.
To illustrate these findings, we present a case of keratectasia following LASIK with microkeratome
cross-inking. Figure 1, the 1
40 gutter app:

filled with Salzmannoid tissue and epithelium.




Boim

Corneal OCT image of o potient with kerotectasia after LASIK with microkeratome. The LASIK
i s neary 280 ik resling o chn esdu romal hicknee of abouk 240 um. T forirgute '
filed with Salzmannoid tissue and epithelium (*),

The s 39yildsaminimun pchymetry f 427 mlected fererya i ditarce o thecornes
2),in accordance with ultrasound and \nhslmyﬂup amera (Figure 38) pachymetry. The

g is transparent and does not W hyperscattering (Figure 3A].

Figure 2. Topogrophic maps measured by the MS-39 before cross-inking.







One month after the eye underwent a cross-linking treatment, the exams were repeated with both
the AS-OCT and Scheimpflug camera. The OCT section taken by the MS-39 (Figure 4) shows the effects
of the procedure (e.g. the demarcation line at 90% of the total stromal thickness and diffuse scattering
of the tissue above). The coreal topographic maps show a morphological pattern similar to the pre-
operative maps (Figure 5),that are in agreement with clinical findings, with a minimum pachym

of 431 um similar to the ultrasound measurement.

Pysee & ConetOCTinage e o o Th desion B on e avhcod o e
of about 50% nol thickne:

Figure 5. Topographic maps measured by the Ms:39 one month afte cross-inking.




L — —

oo

. e

Figure
pachymetry (8) is underestimoted at 415 um.



Onthe other hand,
but rather show 2 high amount of scatter due to stromal haze, which is probably the reason whv o
eal

di
In contrast,

anterior segment OCT device produced.

rneal OCT
less dependency on corneal transparency or surface regularity, compared to Scheimpflug imaging.
i i for higt it

ot
line after cross-linking,
REFERENCES
1. Krachmer 1, Fder RS, Belin MW, of
ophthalmology 1984; 26293322
2
effoctive surgery 1995; 24:1007-.
3. Wollensak G Spoerl, Seer T
American journl of aphthalmology 2003; 135:620.7.
4 seilert,
5. foch 0, Randieman
6 Mencucel %, et ol. “Comeal thickness measurements using time-domoin anterior segment OCT, itasound, and.

Surgery28. (2012): 562-555.
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HIGH RESOLUTION OCT FOR
THE FOLLOW-UP OF NOVEL REFRACTIVE
TECHNIQUES- LIKE

i forefactve
o LASI, refractive results and

e oter and, peropa e resets it 3 shllw anteror ramber makin anfovrsle the
implantation of anterior chamber lenses. In these cases, Lenticule Intrastromal Keratoplasty (LIKE)
seems to be a valuable alternative in case of contact lens intolerance.

In the first step of this procedure, a LASIK flap is created on the patient’s eye and a customized pre-
prepared LIKE lenticule with Bowman membrane from human donor tissue is centered on the opfical
‘s, The flap is then repositioned back to its original position. The eye requires then approximately
elght weeks to stabilize. In the second step, f necessary, the flapis re-lifted and a inal touch-up laser
correction on the LIKE lenficule is performed.

We would like to present some Images taken by the MS-39 in Hi-Res section modality (Figure 1 and

to identify a double Bowman layer (one from the donor and one from the recipient).

Figure 1. 0CT.



Figure 2. OCT section after a LIKE procedure: labelled corneal detals.

TAKE HOME MESSAGE

LIKE is a very promising additive surg-car technique. AS-OCT HiRes section modalty also

ool for the follow-Up o paients undergoing IKE surgery

REFERENCES

1. Meshifor M, Shoh T, Masud 1,

Seiler
eftociv surgery 1998 24:1007..
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EPITHELIAL INGROWTH IN LASIK
FOLLOWING OCULAR TRAUMA

high myopia.
The patient presented at our institution following ocular trauma in the right eye caused by a tree
branch, being the only eye with residual useful vision. The visual acuity with correction was 0.2.

pital.
Following the trauma and flap repositioning, the patient reported a progressive decrease n vision
quality.

On st lamp examination, epithelial ingrowth under the LASIK flap was present, extending vertically

rom the periphery to the corneal center along with a central area of corneal thinning (white arrow
in Figures 1 and 18). No cells or flare were noted in the anterior chamber , nor signs of Infection or
inflammation.




Figure 1. it lamp examination reveals_epitheliol ingrowth extending vertcaly from the
eriphery to the comeal center under the LASIK flap. The arrows Indicate a central area of
coreal thinning.




ANATOMICAL APPEARANCE
Anterior segment OCT sections (Figure 2A and 28) showed the flap profile and a hyperreflective band
Ulue rrow) conciing it the are of epthelial ngrouth. Atth thimest omeal poin, hecomesl
thickness was. ‘and the residual stroma was 302 um thick. The lesion thus involved the anterior
third of the corne

High-dfiniton anterorsegment OCT hghlighs features of the cornsl tsue, detaing each cornes!
layer and its changes (epithelium, stroma, endothelium, flap and epithelial ingrowtt

I 2 APe e OCT ke G e T e M, S, S Gl
o and et growt). e o inicates he ptellnrowth under the comel o, pearig
e mpenefecive s urate depth measurement of epithlla ingrowth
et anama ond




TOPOGRAPHIC AND TOMOGRAPHIC ANALYSIS

100 clock,

5) The stromal

cn

epithelial hypertrophy.

Topographic and tomographic analysis highlights the lack of correspondence between the steepest
and the thinnest points (pseudo-ectasia).

The cornea shows an irregular curvature with a central flttening area featuring a trefoil pattern,
surrounded from 4 to 1 o'clock by a hyper-curved area. Aberrometric analysis will show spherical
serrtonandefol.

iced, with a
Epthelal hckness appearslower i th comea center ather than n the surounding, mid-central
and peripheral cornea.




CORNEAL ABERROMETRIC ANALYSIS

Corneal aberrometry confirms the presence of elevated order spherical aberration, and a trefoil

high 3
‘Topographic, tomographic and aberrometric analysis clearly explain this patient’s visual impairment
and his post-raumatic progressive decrease in vision quality.

g
ithelium, st ithelial

oct
ingrowth in the middle and endothelium).

of excimer laser phototherapeutic treatment with Sequential Customized Therapeutic Keratectomy.
(SCTK).

High-definition anterior segment OCT provided by the MS-39 is a useful tool for measring the
thickness of comeal layers and their changes, as well as it aids in deciding upon the best possible

significant corneal aberrations.

o
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COMPLEX INTRAOCULAR LENS CASES

CATARACT L

RY POST RK, CORNEAL SCARRING, CUSTOM PRK AND PSEUDOEXFOLIATION

an Sebastian, Sp

elar Clnic ia, Spagna

The AS-OCT MS-39 becomes a multipurpose tool for the planning of complex cataract cases. The
accurte anterior and posterior comeal permits thick lens

The the anatomical
parameters are essential in Dlannmg the approprite srategy fo corecing ary resihul efaction
and, for example in the present case, to calculate the size of a piggyback sulcus 10L.

(CASE PRESENTATION
i

myopia 30 years ago. She noted » complicated postoperaiv outcome with subsequert poor vsual
quality. There h and one year ago a custom
PRK had been nerfnrmed to reduce coma and spherical aberration. At the patient’s appointment,
the refraction of the eye was +8.00 sph / -4.00 cyl x 1162 with BCVA of 0.50. The patient was contact
lens intolerant and a similar situation was noted in the left eye. Sit lamp exploration displays 8 radial
incisions, 2 transverse incisions, corneal scarring with some focal thinning, mild lens nuclear cataract
and pseudoexfoliation syndrome:

Fllthicknes nciions with endothelial
notching are evident i some scans,
explaningthe levated ffec of the K.

Figure 1. OCT section image from the corneal topography analyss.

(©]




fefractive lensectomywith toric monefocl 0L mplantation wes vlanned The ASOCT tomagraphy

thus

tions. A thick I e Dseudophak\: eye model was
the best e
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Figure 3. AS-0CT

‘The Phoenix software within the MS-39 allows these types of 0L calculations. The (0L position
estimation s based upon a proprietary algorithm in which the predicting variables are the anterior

igh the anterior and por and the 10L, thus
be

o
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Figure 4. M5-39 I is-0.71
o.Foro. wel/ahynerl toric 0L, the residual usnwmmmv will be 1.48 D. The /elfmfrnwrm"‘]f o/m point
ithe nage , disploy.

The surgery was succesfully performed implanting a ZCTS25 toric monofocal IOL. Five months later,
the refraction in this eye was +0.75 sph / -2.00 cyl (Sph. Equiv. is -0.25 sph) with some IOL rotation.
This I0L model is equivalent to a +33 D i the calculation shown In Figure 4. The refraction prediction
error of the model is therefore 0.4 D,

This reffactive error was corrected seven months later with an implantation of a toric piggyback ICL
lens. The sizing was calculated using the following AS-OCT measurements (Figure 5): angle-to-angle
distance (ATA), angle magnitude and distance from ATA plane to I0L anterior surface. Finally, a 13.2
e oacl VTS s Wnplare sl schaveng VA o .0 and 50U of
0.70witha 0. “The final d ICL size with no distortion
of the anterior segment elements, e. anxle, o pupiland [OL.

o




Figure 5. Anterior segment meosurements o the pseudophakic eye.

Figure 6. Afer ICLimplart. The izing of the lens I corret: open ongles, o irs distorton and no 0L touch risk




COMMENT
10L calculations with corneal deformations are a big challenge. The opfical calculations are driven

higher order
To exacerbate this situation, the abnormal anterior-to-posterior comeal ratio does not obey the
conditions upon which the keratometric index of refraction is based, thus the Sim-K becomes
inaccurate. On the other hand, any formula that predicts [OL position by using corneal curvature as
the predicting variable will introduce error if this figure is outside normal values, since it will not

p X
of sich factors. The bes chlce i i scenari s a hck lens ay tracing formula baed on rlable
corneal anterior and pos(er\or messurementsand b not using comes curature 3 0L posion
predictor. The prietary the DL fronseve
 means of exact ray lmclns e optical
pecfamance of ay 0L s xpaso 2 the et spz(uclz refraction and Strehi ratio, as well as
by PSF and OPD m

The AS.OCT scans and topo-tomography aid in the management of any residual refraction in such

oL lataton: Secon, i dclng whch Yo o Playoack s might b st suted for the e
finally, when different 0L sizes are available, in assising the sizing process since the anterior
segment measurements are very accurat

Hor

Complex 0L cases can be mzmged it the MS-39 AS-OCT by taking aduartage f s fullrange

racing, slecton of toric 0L, astigmatiem axis delzvmmnmn, anterior segment diagnostic analysis
‘and measurements and sulcus piggyback lens sizing.
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DEEP ANTERIOR LAMELLAR KERATOPLASTY

dy Arabla

Deep Anterior Lamellar Keratoplasty (DALK) has become the gold standard for surgical correction
of kerataconis when o comesl graf s ndicated” It resents many adantages ovr penetting
keratoplasty (PKP) includi
graft rejection, faster rehabilitation and a better epl(on to perform a se:ondarv refractive surgery to

of choice to reach the pre-descemetic layer during DALK, and to achieve the best possible visual
outcome.* Modern AS-OCT can be of tremendous assistance for patient selection, surgical planning
andin postoperative management.

PATIENT SELECTION
A comeal stromal scar reaching the Descemet's membrane is an important risk factor during big
bbbl necton 2 maylead o scape of the njected i into the anteriorchamber which could

the sugeon to comert t 2 PKR. n such ase,other DAL techniques Such 25 maua oer by lover
dissection or
deep corneal scars that are confined to friichungeteli big bubble DALK can be successful from
those reaching the Descemet's membrane.




Flgure 1. A5 T ectonimage wher thecenrl ool o e bt doe ot each Descme membrone

Inthis case a big bubble can be easily

Figure 2. A deep corneal scar reaching Descemet’s membrane.Inthis cose, the air injected into the deep stroma
may break through thescar ond fnd s way into the anterior chomber thus icreasing the ik of converting to
apenetrating graft.




SURGICAL PLANNING

epth is a crucial dit reach a goal depth of
50-100 um above the Descemet’s layer, as this increases up to 90% the chance of creating a type
1 bubble? Deeper trephination carries the risk of penetrating the anterior chamber, and shallower
trephination may lead to superficial air injection with a subsequent lower chance of achieving the
contemplated separation at the pre-descemetic layer level. An accurate OCT pachymetry of the
peripheral cornea is mandatory to calculate the proper depth of trephination and to decide the
appropriate diameter of the graft.

= %1 thickness

Figure 3. Left eye: Corneal section (A) and corneal thickness map (8) of an ee before DALK. n this case, It s

(©]




PO PERTVE WA G ENT D ST e RAE DM
cemet's membrane detschment s not uncommen after DALK, leading to the formation of

y)~(-u(111 anterir chamber. A Descemet detachment s fequenty szoited it miroperforatio;

management includes observation and intracameral g

useful to detect small det ts

Figure 4. Anextensive Descemet's membrane detachment three doys after DALK (3). Al injection was perforn
and a total Descemet reattachment was immediately observed




POSTOPERATIVE MANAGEMENT: THE GRAFT-HOST JUNCTION
Postoperative astigmatism s common cause of slow visual rehabiltation after corneal graft, including
DALK. The alignment pattern of the graft-host junction correlates significantly with the magnitude of
sigmatin. Toe A OCT s s vkable ol st the st ncon profleand s the

ide between suture removal, replacement, compression sutures or other interventions
that may help to decrease postoperatv astgmatem

lur 8. Alment st ofthe srf st nction e AL, rot
ot DALK for keratoconus mainly due to the discrepancy between the thickness of the




laure G 0. Algnmentpatr of the rathost fncton fter DAL pprprictely cpased rfle € moy
reduce postoperative astigmatism. (D) Dispiays o mushroom trephination pattern, eleven
o ted DALK.

TAKE HOME MESSAGE

Modern AS-OCT can be of tremendous assistance in patient selection, surgical planning anc
postoy nent in corneal graft surgery.
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PROGRESSIVE THICKNESS INTRASTROMAL
CORNEAL RING SEGMENTS

Intrastromal Corneal Ring Segments (ICRS) are an excellent surgical alternative treatment for
keratoconus, that can regularize the corneal curvature and improve the vision of these patient, and
prevent or delay the need of a corneal transplant. A new type of ring segment from Mediphacos,
the Keraring-AS, comes with a progressive thickness ranging from 150 to 250 um or from 200 to

0 um, comeal thickness effect (L.
more central fatening effct with mre thickness added n the perphen n comess with dck ke

henoty
This progressive flattening effect allows for a better corneal remodeling e ustomized 10 the
specific need of different corneas.

Figure 1. 3D model of the progressive thickness ICRS.



requiarization o the anterior corneal curvature.



Figure 5. it lamp image of the implanted i




Implantion -< regularization
of the anterior i

evaluating the position of the rings. Differential maps in corneal topography also ai
corrective effects of this surgical procedure.

in analyzing the

REFERENCES:
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HERBERT’S PITS

Trachoma This disease s the
Ieaing infeciouscaus of bindnes in the world wit 2 figh ovealence n develping contes
Itis a bilateral, h " During
the acute infection phase, these patients deveinp  severe follclr reaction, prominenty affecting
the superior 5. The follicles on the
Superio imbus resut i I depresion,laving sars with an overying tact epithelm known
as Herbert's pits* (Figure 1, 2). In the anterior curvature maps of patients with Herbert's pits one
7 by the pits in

ly notes a supe
the superior limbus (Figure 3),

Figure 1. Sit famp photo of o 35-year-old female with history of trachoma demonstrates multiple pits on the
superior lmbus

(©]




Tear film

Figure 2. OCT section images of the pits. Below high magnification picture




os

flttening olong the pits

TAKE HOME M

E

8 CT in conit pography is an excellent tool to understand the
o steepening of the anterior

curvature is commonly seen in these patients.

REFERENCES
L. World Health Organiation, Trachoma. 27 june 2019
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DELLEN

Center - Muscat, O

d drying of a specifi i ftissue
thinning that leads to the appearance of Dellen, and is associated to an adjacent elevation such as
pterygium, pinguecula, dermoids, filtering blebs and other elevated bulbar structures'. Clnicaly, it Is
observed as an oval depression with and is found the

In this case,  34-year-old male presented to our clinic with blepharitis OU. He referred to severe
eye rubbing on the temporal side of his right eye during the last three days, causing a temporal
conjunctival chemosis. The OCT image shows a peripheral temporal corneal thinning with overlying.
intact epithelium.

Figure 1. 0CT.

TAKE HOME MESSAGE

I conjunction with sit lamp imaging, modern anterlor segment OCT offers the possibilty to evaluate
stromal degenerations like Dellen, for both diagnosis and follow-up,

REFERENCES:

L. Krochmer, ., Monnis, M.J.ond Holland, £..
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AS-OCT IMAGING IN A CASE OF
POST-PENETRATING KERATOPLASTY
SCLERAL LENS FITTING

0.D. - SHEHZAD NA
of Lfe and Health Sciences, Aston

f Natural ersity of Turin - Turin,Italy

f
of Lfe and Hoalth ciences, Aston University - Jnited Kingdom

In the last 15 years, there has been an increase in scleral contact lens (ScCl) fittings not only limited
to severe ocular conditions such as comeal ectasia, post-keratoplasty or exposure conditions but
expanded now to “non-pathological” cases®. This renaissance was due to the contemporary
ighly oxyge L designs,

an increased practitioners knowledge and modern instrumentation that assist practitioners in the
clinical routine of this particular kind of fitting. More recently, the introduction of anterior segment
L

-0CT)

as the sit lamp and the
smmcauy, ASOCT allows practtoners to assess the coreascleal Imbal ancton and sceral

rvature, to monitor corneal ectasia and ScCLinduced corneal edema, to measure the epithelial
- Many of

ScCL fitting.

A 55-year-old male patient was initially diagnosed with bilateral keratoconus at the age of 16. After

a successful RGP contact lens (L) fit that lasted about 16 years and a following subsequent loss of
andat33

yearsin 1and2). PKs, his spectacle
correction was compltely unsafsactory. He used two pairs of spectaces, onc for distance and one

quality of ie. The spectacle refraction was OD -5.00 / -9.00 x 0.75 and 05 -7.00 / -3.75 x 170 with a
reading addition of +1.75 DS. His high contrast best corrected visual acuity (BCVA) was 0.2 logMAR
(al bout 0.6 decimal) and -0.04 \asMAR (aboul 1.1 decimal) in the right eye and. veﬂ e, respeclwelv

imal)
iy IogMAR (0.55 dec\mal) e wo eyes, respectively. Although he had a i
towards CL wear due to the memories of poor comfort before the PKs, he sought a new CL fitting in
order to attempt to improve the low quality of his vision.

o




ot ye. 0] 0'scan ) 180°scon, Both scans were obtaned
er 4 hours of wear tme.

Figure 2. AS-OCT image of the It eye. o) 90" scan b) 130" scan. Both scans were obtoined
immediotely ScCt removal, after 4 hours of wear time.
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Initially, he had a trial with corneal RGP CLs but with a poor outcome due to the difficulty to stabilize
3and 4). The elevation map of
the nterir comeal surface (Figure 3a) shows morethan 250 um o iference between the ighest

i eve, The highest iference in elevaton was i the mferor ﬁemvmilavei The patient was
Tmedmbom eyes with the ICDTM design ScCLs (Figure 5). They had a total diameter of 16.5 mm an
1300 and 4600 pum of sagittal depth in OD and S, respectively. With the ScCLs, high-contrast BCVA
became 0.02 logMAR (about 0.96 decimal) and -0.10 IogMAR (1.25 decimal) in the right eye and left
eye, respectively. Whereas, at low contrast (12.5%), BCVA decreased as expected to 0.26 logMAR
(about 0.69 decimal) and 0.16 logMAR (0.5 decimal) in the two eyes, respectively. To avoid reading
glasses for near work, he was fitted with monovision CLs, with the right eye for near vision (under
correcton of -2.00 D) and with the left eye (dominant eye] for distance. The patient obtained 10
No

e ot b nct ol of n dfcdty s lars o, and nolans SeslolF
visit, of epithelial bogging bl

i both eyes (Figure 6). The tear layer thickness under the ScCL in the upper zone of the cornea was
3 jghly 1.5 times the

lens thicks
scarce presence of blanching? underneath the landing zone (Figure 7).

oo et s

o ik i it




Figure . ScCL immediately fter inserton in the right and b) the left eye.

Figure 6. Optical section of the ScCl
fitted n th right eve. Tear i layer
s coloured with fluorescein.

Bygwe 2 Lo une sesment
the it lamp. A moderate blanching
s prsens, bt postly t oy be

an artifact due to light diffusion by

the thicker edge of the SccL




NELVFQ2S Sore

25§ both in the case . Note in Figure 8 that the
scores in 11 out of 12 subscales were defintel better (100 Indicatesthe best unctioning quaiy,

Clearly, this was also reflected
in the overall composite score (average of 12 sub-scales). Even the general health scale improved
through the use of scleral lenses in comparison with spectacles. The positive Impact of ScCLs fitting.
on patients has been reported previously".

and asymmetry appear negligi g the overall results. However, if

Inigre S and 10, he vt and ool scans o i and o cls a4 ours of e can
noted

:Inar:n:e almw msesced . I:mp Clearly, AS-OCT offers the possibiity o accurately measure
the index of refrachion of the dferent meciume revesled from she OCT merferometric prnciple of
i cr

under the
internal surface of the lens to the corneal surface can be affected by micrometric errors of accuracy
with respect to no interferometric imaging. These errors increase from the center of the image to
the periphery . Another advantage of the OCT in assessing the corneal and limbal clearance is the
por meridian,

it could be argued that the AS-OCT does not offer any additional value. However, Figure 11 displays.
2 possible conjunctival prolapse that would have been otherwise undetected. Conjunctival prolapse
could be linked to the area of relative corneal depression. Although the potential consequences
of coreal prolapse are not well understood”, it would be nonetheless more prudent to avoid this
condition. This can be managed by decreasing tear film clearance i the prolapsed area. Therefore,

o




gt aproblem tha s mors i o dtect
it the sitlamp, and helpto better dentiy the iference n learance related t the i

Furthermore, the AS-OCT offers the possibilty to measure epithelial thickness. In fact, no o st i
jasive technology can measure epithelial thickness with such high resolution. Information regarding

he corneal epithelium can be crucial in monitoring ScCL fitting. Epithelial changes can be deterir
echanica rlatonship betueen the lens desig (clearance, touch and malding etc) and
 thickness of S8 um, (ranging from 44 to 71
Jm)can be seen i Fgurs 12 This wide range of 27 um s acuivalont t smost hal of the verage
lue. No action on the ScCL fitting was taken in regard to these epithelium characteristics which were
P tting and were likely due to PK. Nonetheless, these characteristics should be
monitored during follow-up vsits to observe any potential changes

Figure 9. Right eye: AS-OCT with the ScCL in place: o) 50" scan image; b) 180" s othsan
btained with the ScCLworn for 4 hours. The corneal and the imba ce are cleary dete




It is known that the limbal area has a different morphology for each meridian of the eye. Using the
AS OCTitsossbleto nvestiae th pressureanth onluntva and scerao theaningeac the
Sec ( 3), while with the sit lamp it s only possible to infer the pressure by examining indirectly
the conjanceval Blanching o impingement, s wel s the vesel (mv-vmmm,vmd» eath e edge
(Fgure 7 Therclos,with respect t hesitamp et the

it nnm,e, he bt are o e

ridi

Although the sit lamp remans th gold sandard to asess L iting, the AS-OCT can ofe a bette
understanding of the complexity of the relationship between the sophisticated design of specialty
lenses and the anterior segment corneal, limbal and scleral profil surfaces.

Figure 10, Let ey AS-OCT with SeCL. i plce: o) 0 sean image; b 90 scon moge. Both scons were obtained
With the ScCt worn for  hours. The corneal and the lmbal

learance are easily detectabl




Figure 11. AS-0CT imoge of  conjunctival prolapse i the righ eye viible at the 270° meridian.

Epithelial thickness.

Figure 12. Epitheliol map o the ight eye displaying the lorge diferences in 3 mm area ond in 3.6 mm area.




Figure 13. Assesment of the landing zone of the ScCL n the right eye at the 0 meridian
Cotined throush the A5.0CT

TAKE HOME MESSAGE

n addition to sit lamp biomicroscopy, modern AS-OCTs offer the possibilty to evaluate a scleral lens
inthe
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CORNEAL INFECTIONS

tal allages. After
the etiological diagnosis has been made, the key to successful management is a careful follow-up.
during the treatment phase. Modern technology, including the MS-39 anterior segment OCT, can be

and inflammatory pracesses.

1. BACTERIAL KERATITIS

inherlefteye.
colonies. The patient had been using for four days fortified tobramycin and ciprofloxacin eyedrops,
to which the bacteria is sensitive according o the antibiogram. Figures 1 and 2 are sit lamp photos
before and after fluorescein staining. The infiltrate was paracentral and still mildly fluo-positive, with
an attached mucous filamen

Figure 1. Sit lamp photo before luorescein staining.

©




Figure 2. Slitlamp photo aft

Figure 3. 16-mm AS-OCT section shows a stromal reflectivity that nvolves one third o the stromal thicknes:




Figure 4. AS-OCT Topography (25X1, 16 mm). The epithelllthickness map (upper-right mage) shows anrequior
pattern especioll n the upper-eft quadrant. The anterior tangential map disploys Iregulor astigmatism. Both
comeal and stromal thickness maps reveal a thickening n the central and feft quadrants compared to th right
quadrants.

Figore . S OCT topogrphy (1245, 10mm-detal. T inag shows the prserceof ol el ettt
with the ottached muco . Thisdetlghghtsthe dformtonf the comeal oterrrfle,
i i s he AS-OCT e e 3, posaty st bt st s e

“The topical antibiotic dose was reduced and a steroid drop per day was added.




2. ACANTHAMOEBA KERATITIS
Acanthamoeba is one of the most harmful causes of infectious keratits that can very often lead to 2
corneal transplant. This s a case of a 25-year-old contact lens wearer referred to us after 15 days of
ineffective topical antibiotic reatment. The PCR for Acanthamoeba performed on the corneal scraping
was positive and confocal microscopy revealed intrastromal cysts. Cultures for bacteria and fungi were
negative. Topical anti-amoebic therapy was immediately started.

Figure 6. Sitlamp photo.




Even though the AS-OCT topography could ot be easily performed due to the patient’s intense
photophobia and pain, it did reveal a diffuse stromal and total corneal thickening, with an irregular
epithelium (Figure 7).

Figure 7. AS-OCT topagraphy

Figure 8. 16 mm AS-OCT section shows hyperreflectiuty of the anterior stroma in the central cornea and a
esterior stroma hyperficcv sand, ndein deescoreclalerent by e pathlogéoproces




3. HERPETIC STROMAL KERATITIS.

An 80-year-old man presented to the emergency room complaining of pain, redness and loss of vision
in his left eye. He reported an episode of herpetic anterior uveitis one year before and had been
treated for one month with topical mild steroids and anti-glaucoma drugs for a recent diagnosis of
ocular hypertension. At the slit lamp examination, a dendritic epithelial ulcer was detected, associated
with diffuse stromal haze, intense ocular hyperemia and ocular hypertension. After one week of
systemic antiviral, oral acetazolamide and topical antibiotics and lubricants, the ulcer was healed but
the stromal Involvement was stil evident (Figure o).

A drop of topical steroid per day was then added to the current treatment.

Figure 9. The siit lamp photo of the AS-OCT section revealed an endothelil hyperreflectvty coused by
inflammation (endotheliti), stromal dffuse and band-shape hyperreflectvty (Figure 10).




Figure 10. Same patient of fi. §, AS-OCT section (10 mm).

Figure 11. AS-OCT topography (25¢1, 16 mm ) co o greater than normal, with iegulor
stromal and epithelil maps.




by corneal infections of iologi i ffected by the
M i 2 onitor i that
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AS-OCT AND IMPLANTABLE COLLAMER
LENSES

Implantable collamer lenses (ICL) such as the STAAR ICL (STAAR Surgical AG) Visian EVO are common
surgical implantable devices used to correct refractive errors, and have been reported to have a good
long-term safety, effectiveness, and predictability. ICLs have been demonstrated to improve visual
function more effectively’ than laser i situ keratomileusis in eyes with moderate to high myopia and
b

CLsurge intrastromal rngs (Figure 1),

omeanm

). Below high

igure 1.
magnification image.



[ 0)
measurements, which are incuded nthe oniin calculator provided b the manufacture. A formula
for the calculation of ICL size using sulcus-to-sulcus (STS) measurements has also been proposed’.
The drawbacks of the calculation methods, which use WTW measurements, include errors in the
measuring device itself and errors that occur when the WTW distance is poorly defined. Calculation
methods using the STS distance require the use of ultrasound biomicroscopy, which is invasive for
ptiets. Moreover, the resolution ofulrasound tecnolog I athr ow compaed to tht rovided
by AS-OCT devices, and With pment of anterior
segment optical coherence mmegmpm AS.0CT, lcdetingthe CL e usogsnle-toarel 47

1 2 Visian EVO,
myopic

Figure 2. AS-OCT section displays the central Aquaport hoe i the latest Evo Viian ICL




The main postoperative complications are mainly related to insufficient or excessive distance, i..
Vaulting, between the ICL and the anterior surface of the crystalline lens. Vault variations are due to
many factors. H WTW, ATA

avoid uncorrected vaul’,

B s 7 P,

The (ct) vauit is an postoperative follow-up
bothin theromc (Figure 4) and in myopic ICLs".




WO ARm DA g @ustiam

Figure 4. Hyperopic ICL. Below high magnification image.

Figure 5 Hyperopic +6D ICL implant with periphera Yag laseriridotorn.




Optimal ICLvaulting ranges from 250to 750 um and must not exceed the range between a minimum of

90umard s of 100 .St v g sk previostypesforc wthSchimpig:

based ntrumentshas several s due t gt reflectonand scaterng shenmens

During the posoperaive couse thanks to the new generation AS-OCT MS-39, it is possible to
acquire dyn ofth e shrmber Tat i 1 vae ard e oshion G

ecommdtion® and the scotopit, mesaplc and photepic valing changes. Thsleas to mproved

reliabilty of vaulting evaluation. The photos below are useful to display these features (Fi. 6, 7, 8, 9).

Figure . Scotopic vault measurements in a myopic ICL correcting -9D implanted n a 28-year-old male. Below.
high magnification image.




Figure 7. Photoplc uault measurements in the same eye of Figure 6; o mild reduction of vaultis noticeab
Below high magnfication image

Figure 3. Preoperative acquistion for @ myopic ICL on a myopic keratoconic patient (sph 15D / 130 ax 180,




Figure . AS-0CT.

AS-OCT acquisitions outclass Scheimpflug acquisitions. AS-OCT images are very useful in our daily
clinical pracice to evaluate ICLs both in the pre- and postoperative stages. In the preoperative.
stage, AS-OCT is helpful in measuring the WTW, ATA, PTP parameters necessary for ICL sizing. In the
postoperaive sag, AS-OCT is useful also in dynamic acquisitions for checking the ICL position and
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THE QUESTION FOR
EARLY KERATOCONUS DETECTION:
THE ROLE OF EPITHELIAL MAPPING

Nowadays, “The advent of UV-1
comeal cross-linking helped to decrease the progression of the disease. In cases of early detected
Keratoconus, cross-linking is of p

irregularity and consequent best corrected visual acuity loss. Keratoconus detection in its earliest
stages s extremely important in order to avoid treating potentially pathologic corneas with laser
refractive surgery.

Several different diagnostic tools may aid in the detection of early keratoconus. Anterior surface
corneal topography has historically been considered the gold-standard instrument to assess early
changes in the corneal curvature. More recently, anterior segment tomographers equipped with
Scheimpflug cameras, and subsequently combined with Placido disk-based corneal topography,
increased the interest concerning the associated relationship between both anterior and posterior

d X increased o

of incipient keratoconus
On the other hand, the development first of Very High Ultrasound technology, and later of Optical
Coherence e h it

providing wide diameter corneal epithelial mapping. The relationship between epithelial thickness
changes and keratoconus has already been extensively discussed. This chapter describes the initial

o
in the context of a very early diagnosis. Focus is also given on those cases where the differential
diagnosis of coreal curvature anomalies can be resolved by the analysis of the comeal epithelial
pt one, are presented inthe

layer.

structure here below.
healthy

with no significant differences between the center and the periphery.




Anteror curiatire

Total comeal

tongentialmap, thickness map

Anterior curvature

N

H
=/ |
i

m-lef), total and epthelial thickness maps (top-center and bottom-center) and anterior and posterior
Cevenon oo o ngh on i)

oD

‘Spessore epielisle
Figure 2. Epithelclthickness map of @ normal eye.

epithelium
the curvture it opographica correlaon i ey fund between th anterlor cuiaure
steepening, the

e

©



Figure 3. Typical 6-map topographic display of a patient with kerotoconus. The “notable points": steepest
points (anterior and posterior), most elevated points (anterior and posteror) and the thinnest point (comeal
and epithell)correspond.

and certainly they represent a “smoothing” response of the epithelium in its attempt to regularize
the curvature. These changes are minimized n the early development stages of keratoconus, as can
be seen in the following example, in which the typical topographical correlation (anterior curvature
steepening and bulging, the posterior curvature bulging, the epithelial thinning, and stromal thinning)
can still be detected

Figure 4. Eorly cases of keratoconus: typicalsigns o bulging are vsible o every map.




“The topographical correlation of the epithelial thinning with the other features is not different in
relation to the position of the ectatic area. The following two images show both eyes in a relatively
uncommon case of bilateral temporal keratoconus, in which the common findings can easily be
detected.

Figure 6. Biateral termporal keratoconus: ight eye.

©




Please note the last image located above. The topographical maps measuring the anterior corneal
surface (top left: tangentil curvature; bottom left: sagital curvture; top right: anterior elevation)
disply.

vight), in which tobe

Jelock.
better with these two latter maps. s o s vl considering some unanswered questions
regenlng the e g o s vt ! progresion iy et ccors
frst , or to the
o Vo ibarvaset WSk b st 6 Sk
st deitions o s s 1om "Nl S0 “ssgect” A ese,thre & o answss o i ca s

|
thickness). In realt, also epithllalchanges occur at the earlle stages o kerstoconus dmwnnmem,

ectasia.

bott
posterior elevation bulging (bottom right) and both coreal and epithelial thining (top and bottom
center) topographicallycorrelated with the changes of both anterior and postrior curvatures.

The nest case prsents another erstocoic e, I whih he stspenig of the antrer cruoure

ft, top right), displays a well-defined
bu\zml (bottom right, that is well Iﬂpcgrznhl:a”y corrlated with the thinnest comeal {top center)
‘and the thinnest epithelial area (bottom center).

o




Figure 3. Bilateral keratoconus:anterior bulging is hidden partialy by the epithelal masking eyer in both eyes.

“The other eye of the same patient above demonstrates findings that are even more interesting. The
anterior corneal curvature is only mildly compromised (top and bottom left) and shows almost no
bulging (top right), whereas the posterior elevation is significantly altered (bottom right), yet the
epithelium (top center) displays thinning topographically corresponding with the thinning of the
cornea. Inthis specific eye, the most altered parameter i the posterior elevation bulging.

Figure 9. Bilateral keratoconus: anterior bulging s hidden partially by the epithelll masking loyer in both eyes




either signs of steepening or corneal irregularity (top and bottom left), and no bulging is displayed
(top right).
was analyzed. The h , but an infero-nasal
position of the thinned area. This finding is suspicious. The posterior cormeal elevation reveals some
degree of bulging, that

thinning, & with the posterior elevation bulging

P
8. For ths eye,

or elevation are detectable. The cormea values are thinner than normal with a decentered thinnest
area (top center), making this finding suspicious. The posterior cormeal elevation shows no bulgin.
Yet, the epithelial map (bottom center) exhibits a suspicious thinning in the same area in which the
thinnest corneal aea s located.




oy aralysing i the it image th othr ey of th same ptin, the revius case may b betar
understood.
Hence, in the previous image of the right eye of this patient, the change in epithelial thickness and
its lomraphka\ corlation with he decentered thinnest coreal area IsIndicaive a least of &

UVSiboftavin corneal crose nking




Note the right and left eye of the same patient in the following two images. Both eyes present no
anomalies at the anterior curvature, no irregularity, and no bulging. The corneal thickness is normal
. The p

thickness, that are both central In this case. I this keratoconus? Presently, there is no answer. Based
on other clinical and patient history data (patient age, family history of keratoconus, atopy or eye-

criteria, the indication in a case like this one is routine follow-up exams to detect possible future
topographic changes.
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All the previous cases demonstrate how epithelial mapping may be useful in detecting early
keratoconus or alerting the clinician of a possible suspect case of keratoconus. The next examples
aid in understanding how epithelial mapping may be useful to avoid a misdiagnosis of keratoconus.
As previously discussed, in case of keratoconus the epithelial layer becomes thinner on the area
sponding d bulging of the . posterior comeal
elevation bulging, and corneal thinning.
The following example demonstrate some anterior curvature steepening (top left), but normal
posterior corneal curvature and normal corneal thickness map. The epithelium is actually thicker

Inthis eye, the e




Figure 15.
thickening. The posterir corneal surface appears norml.

The following case displays some anterior curvature inferior steepening (top and bottom left) and
et f e anaron il btk (gt whih vl cuses

an The post these
features are not in agreement with a diagnosis of keratoconus. Huwev:r the cornea s thinner than
. The epithel
the




thickening. The posterior corneal surfoce appears normal.

witha thicker A
like pattern of the anterior curvature is due to epithelial thickening and not to ectasia. In this case,
o lated 3

anterior cornea steepening.



of the epl over alarge area and i in 3 corneal map

aidsin , especially in stages of the

‘which the diagnosis may lead to decisions that can have a significant impact on vision.

An ey diagnoi pariksawy ros king tresment, whichcan il the geveraionof ol the
hels

o ovld ol refacive surgety o on e that ould am\op ectasia not because of the surgery.

itself, but due to an ocular predisposing factor. The assessment of the epithelial layer thickness may

disease
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