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Abstract

Anterior segment OCT (AS-OCT) is an optical and noncontact imaging technology,
which has numerous fields of application in the imaging of the cornea, anterior chamber,
and the lens. In this chapter, we will present some of the application fields of AS-OCT
in corneal, cataract, and refractive surgery. We will emphasize the potential of AS-OCT
by several clinical examples including corneal imaging (keratoconus, keratoplasty, and
refractive surgery) and intraocular lens imaging after refractive surgery. AS-OCT shows
special potential for corneal imaging in case of corneal edema and for postoperative
control after Descemet’s membrane endothelial keratoplasty (DMEK). The postoperative
follow-up of a posterior chamber Collamer lens’ses vault and measuring the anterior
chamber angle could be identified as another promising field of application for AS-OCT.

Keywords: anterior segment, cataract, refractive surgery, cornea, keratoplasty,
keratoconus, intracorneal ring segments, LASIK, phakic intraocular lenses

1. Introduction

Since its development in the late 1980s, optical coherence tomography (OCT) has found
numerous applications not only in ophthalmology. The first ophthalmological applications
were tomographical imaging of the ultrastructure of the human retina, especially the fovea.
For the first time OCT allowed tomographic imaging of the retinal layers allowing detection
of subretinal changes and high precision assessment of the changes in retinal nerve fiber layer
thickness. The visible to near infrared wavelengths used in posterior segment OCT devices
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134 OCT - Applications in Ophthalmology

allowed high transmission in aqueous material and high reflectivity at retinal structures. At
that time, the Scheimpflug imaging technology was able to provide high resolution tomo-
graphic images of the anterior segment including the lens [1]. Anterior segment biometry,
such as measuring corneal thickness (pachymetry) and the depth of the anterior chamber for
surgery planning in corneal refractive surgery or calculating intraocular lenses (IOL) could
only be performed by ultrasound biomicroscopy or Scheimpflug imaging [2, 3]. In the 1990s,
the leading research groups in OCT technology presented the first results in anterior segment
imaging and biometry [4-6]. Dedicated OCT devices for tomographic imaging of the anterior
segment (AS-OCT) were not available until Zeiss Meditec launched their Visante™ 1000 OCT
which was based on time domain OCT technology [3]. In 2009, Tomey launched their swept-
source based OCT Casia S5-1000, which was also dedicated to anterior segment imaging.
Manufacturers of posterior segment OCT devices soon provided additional objective lenses
allowing tomographic imaging of anterior segment structures. During the last decade, the
OCT technology conquered numerous applications including corneal imaging, refractive sur-
gery, lens imaging, glaucoma, and cataract surgery.

In this chapter, we will present and discuss applications of OCT technology in the imaging
of the anterior segment of the human eye, including general imaging of anterior segment
morphology as well as applications in corneal and anterior segment surgery.

2. Cornea

The cornea is the most outer structure of the human eye and contributes to about 2/3 (=48 D) of
the total optical power to the eye. The cornea’s structure can be subdivided into six layers with the
epithelium (EP) being the outer layer which covers Bowman'’s layer (BL). The epithelium is covered
by the tear film and consists of up to six layers of epithelial cells. Its average thickness is about 50 um.
Bowman’s layer is a collagenous, acellular, nonregenerating layer and separates the epithelial cell
layer from the stroma. The stroma covers 85% of the volume in the human cornea with a total thick-
ness of about 350450 pm [7]. The posterior limitation of the stroma is Descemet’s membrane (DM),
which has a thickness of about 10-15 pm [7]. The DM is the basal membrane for the endothelial cell
layer, which is a single-layer of hexagonal endothelial cells with a thickness of about 4.5 um. Dua
et al. [7] identified an additional pre-Descemetal layer of 10-15 um thickness, which they named
Dua’s layer (DL).

The different layers of the human cornea can be imaged in vivo by specialized ultrahigh-
resolution OCT systems as shown by Werkmeister et al. [8] (Figure 1).

2.1. Keratoconus

Keratoconus (KC) is a corneal disease characterized by a progressive steepening and protrusion of
the corneal topography accompanied by a central to paracentral thinning (Figure 2). Keratoconus
is a bilateral disease and often manifests within the second to third decade of life. Primary diag-
nosis is being supported by corneal topography and corneal tomography, which both can be
performed by AS-OCT. AS-OCT assists in early detection and monitoring of the progression of
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Figure 1. UHR-OCT tomogram of the central and paracentral zone of the cornea of a 38-year-old healthy male. TF, tear
film; EP, epithelium; BLE, basal layer of epithelium; BL, Bowman’s layer; ST, corneal stroma; DM, Descemet’s membrane;
ED, endothelium. Reprinted with permission from Werkmeister et al. [8], © Optical Society of America.

Figure 2. Horizontal image slice of an eye with keratoconus especially notable at the posterior corneal surface. Image
taken with Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan).

the disease in order to provide stage oriented therapeutic options. The high reliability of corneal
thickness measurements make AS-OCT a useful tool for monitoring changes in corneal thick-
ness, however measurements could not be used interchangeably with other modalities such as
Scheimpflug imaging [9-11]. Schroder et al. have shown that AS-OCT technology provides a high
repeatability for measuring the corneal thickness in healthy patients. They also showed that the
posterior surface measurement was more reliable than with Scheimpflug technology [11].
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New methods such as corneal OCT and topographic mapping of EP and BL have been pro-
posed for early detection of keratoconus [12-15]. However, this requires high-resolution OCT
technology in order to resolve EP and BL with sufficient precision.

In late, advanced stages of keratoconus, DM may tear allowing the aqueous humor to pen-
etrate the stroma. This situation is also known as acute keratoconus, which is characterized by
a corneal edema and opacification (corneal hydrops). The edema limits the visibility of struc-
tures in the anterior chamber. The development of the Descemet’s tear may differ between
patients, and AS-OCT is able to image through the corneal edema allowing the examiner to
locate the Descemet’s tear (Figure 3). Scheimpflug technology is limited in these cases due
to increased light scattering. After the edema has diminished, the Descemet tear usually
cicatrizes, affecting the patient’s visual acuity. The ultimate therapeutic option is penetrating
keratoplasty (PK). However, from the surgeon’s point of view, the hydrops should resolve
before PK should be performed [16]. AS-OCT is an ideal method for staging the disease and
documenting the course of corneal hydrops (Figure 4) in order to define the time point when
PK may be performed [17]. Pre-Descemetal sutures may be used to assist the edema in resolv-
ing and the DM in reattaching to the stroma. Therefore, the corneal hydrops is being sutured
perpendicular to the DM tear [18]. Re-attachment of DM is being supported by an intracam-
eral air bubble [18]. Despite impaired insight into the anterior chamber, AS-OCT allows tak-
ing a nearly unobstructed tomographic image of the anterior chamber including visualization
of the DM tear facilitating suture planning prior to surgery [18].

In early stages of KC, when DM is unaffected and scarring has occurred in the stroma only,
a deep anterior lamellar keratoplasty (DALK) may be a useful option. In this case, only the
stroma (without DM) is being transplanted. AS-OCT may help to visualize pre-Descemetal
scarring in order to check patients” eligibility for DALK. The utility of intraoperative AS-OCT
has been proven for analyzing whether the diseased stroma has been fully removed and
whether the transplant has been well integrated into the host tissue [19, 20]. In the follow-up
AS-OCT again is useful to check the graft adhesion to the host’s DM or to visualize DM and
the anterior chamber if the view is limited due to increased light scatter caused by corneal
edema (Figure 5). Again, OCT allows a detailed a tomographic view of the host-graft inter-
face, which usually exhibits a high amount of scattered light.

E(a)
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Figure 3. Eye of a 25-year-old patient with acute keratoconus (corneal hydrops). (a) The AS-OCT (Casia 2, Tomey Corp.,
Nagoya, Japan) image reveals the extent of the corneal edema and the location of the Descemet’s rupture. The Descemet’s
membrane rolls are clearly visible indicating the strain of Descemet’s membrane. (b) Scheimpflug imaging (Pentacam®HR,
Oculus Optikgerdte GmbH, Wetzlar) is limited and cannot image the anterior chamber due to increased light scattering.
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Figure 4. Eye of a 25-year-old patient 3 months after acute keratoconus (Figure 3) that had been treated with Muraine
sutures and an air bubble in the anterior chamber. The corneal edema widely disappeared leaving a central scar
including the posterior surface. The opacification is still present, visible as darker stroma in the center. Image taken with
Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan).

Figure 5. Descemet’s rupture during DALK surgery with major edema of the full-thickness graft. Image taken with
Casia S5-1000 AS-OCT (Tomey Corp., Nagoya, Japan).

2.2. Refractive surgery

The high axial resolution of AS-OCT and the capability of detecting small changes in reflectiv-
ity are ideal prerequisites for applications in corneal refractive surgery. AS-OCT is capable of
imaging corneal incisions, scars, and flaps created during laser in-situ keratomileusis (LASIK).
It can be used as diagnostic tool for measuring the pre- to postoperative change in corneal
thickness as well as for controlling the flap thickness and flap quality. Figure 6 shows an eye
with femtosecond-laser-assisted LASIK (fs-LASIK) with a flap thickness of 120 pum. An eye
with microkeratome-created LASIK-flap 18 years after surgery is shown in Figure 7 revealing
a residual stromal bed thickness of about 300 um. AS-OCT can also assist in identifying the
causes for post-LASIK corneal ectasia as shown in Figure 8, where we could detect a misbal-
anced ratio of flap to stromal bed thickness and a too thin residual stromal bed.

New methods such as small incision lenticule extraction (SMILE) could also be visualized
with AS-OCT [21]. Intraoperative AS-OCT was shown to be useful in visualizing the lenticule
during the management of complications in SMILE surgery [22, 23].
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Figure 6. Right eye of a patient having received femtosecond-laser-assisted LASIK. The flap thickness of about 120 pm
could be measured with the AS-OCT (Casia 2, Tomey Corp., Nagoya, Japan).

Figure 7. Left eye of a 39-year-old male with a microkeratome-created LASIK flap, which is still visible 18 years after
surgery. The thickness values provided are separated into flap thickness and stromal bed thickness. The residual stromal
bed is around 300 um. Image taken with Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan).

Intracorneal ring segments (ICRS) are an option for reducing the refractive power of the cornea in
keratoconus if the optical center is free from scars. Therefore, a circular tunnel is being prepared
within the stroma into which the plastic ring(s) are being implanted. The tunnel may be prepared
mechanically or with a femtosecond-laser. However, Monteiro et al. have shown with AS-OCT
that femtosecond-laser based tunnel preparation is more predictable than manual tunnel prepa-
ration [24]. Currently, there are various ICRS models on the market with different cross-sectional
geometry, thickness, and arc lengths. The thickness, arc length and implantation site is usually
defined by proprietary nomograms [25]. In the follow-up of ICRS, AS-OCT is useful for investi-
gating proper placement of the ring segments, especially the distance to DM and/or BL and the
epithelium [26]. In these cases, the plastic rings within the cornea will induce artifacts visible
as bright stripes parallel to the line of sight. Structures lying behind these rings are subject to
distortion due to the change of refractive index, which currently cannot be interpreted by clinical
AS-OCT software. Figure 9 shows an eye with intracorneal ring segments for keratoconus. Due to
this image distortion, a reliable measurement of the thickness behind these structures is not fea-
sible. However, AS-OCT is useful to follow relative changes or displacement of ICRS over time.

In patient’s having received a corneal pinhole implant (KAMRA®, AcuFocus Inc., Irvine,
USA), the centration and implantation of the implant beneath the femtosecond-laser-created
flap is crucial and should be controlled in the OCT image. Due to the very prominent Purkinje
reflex visible in the central OCT image, the assessment of proper KAMRA® implant centra-
tion could be performed at ease. However, the absorption of the pinhole implant hides any
structures lying behind the implant (Figure 10).
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Figure 8.(a) AS-OCT-derived corneal topography in a 44-year-old patient some years after LASIK surgery. The
topography reveals a decentered ablation and late onset of corneal ectasia. (b) The flap is clearly visible and the residual
bed thickness was found to be less than 200 pm. Images taken with Casia SS-1000 AS-OCT (Tomey Corp., Nagoya, Japan).

Figure 9. (a) Keratoconus eye with intracorneal ring segments (ICRS) with prismatic cross section. The sharp edge of the
temporal ring (arrow) is close to the DM and should be monitored. (b) Cornea with femtosecond-laser-assisted Intacs®
SK ICRS (Addition Technology Inc., Lombard, USA) implantation. The OCT image reveals the elliptic cross section of
the Intacs® SK implants. The ICRS edge causes artifacts within the anterior chamber. Images taken with Casia 2 AS-OCT
(Tomey Corp., Nagoya, Japan).

2.3. Corneal transplantation

The first successful transplantation of corneal tissue has been performed by Eduard Zirm in
1905 [27]. Since then, corneal transplantation has been the oldest and most successful tech-
nique of human tissue or organ transplantation. Starting from the original PK and the transfer
of all corneal layers, new techniques such as lamellar transplantation have been emerging. PK
has been proven to provide good optical results and excellent transplant survival depending
on the initial indication for PK [28]. However, complications such as posterior step formation,

139



140 OCT - Applications in Ophthalmology
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Figure 10. Pseudophakic eye with a KAMRA® intracorneal inlay for presbyopia treatment under a 200-pm femtosecond-
laser flap. The central Purkinje reflex reveals that both intraocular lens and corneal inlay are well centered. Image taken
with Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan).

graft opacification or graft rejection may occur. In addition, a partially irregular postopera-
tive corneal astigmatism is one of the side effects of PK. Szentmary et al. [29] showed that
nonmechanical trephination during PK yields better morphological and functional results
than mechanical trephination. The immunological drawbacks could be minimized by novel
lamellar techniques such as DALK, Descemet’s stripping automated endothelial keratoplasty
(DSAEK) or Descemet membrane endothelial keratoplasty (DMEK) [16]. AS-OCT may help
in assessing the graft adhesion, the host-graft interface [30], graft thickness or step forma-
tion [31]. Yenerel et al. argued that AS-OCT may be a useful tool in monitoring the morpho-
logical results of PK and in the management of the postoperative complications after PK [32].
Figure 11 shows two eyes after excimer-laser and top-hat profile femtosecond-laser-assisted
keratoplasty illustrating the different trephination techniques.

2.3.1. Descemet stripping automated endothelial keratoplasty (DSAEK)

Posterior lamellar keratoplasty was originally introduced by Melles in 1998 and had continu-
ously been improved until 2004 when Melles presented a new method for stripping the DM
which led to the Descemet stripping automated endothelial keratoplasty (DSAEK) procedure

Figure 11. (a) Integrated graft in an eye after excimer-laser-assisted keratoplasty showing the straight interface and no
step formation. (b) An eye after femtosecond-laser-assisted keratoplasty using a top-hat trephination profile. The dashed
lines highlight the graft-host interface. Images taken with Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan).
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[33, 34]. The objective was to implement a technique for lamellar keratoplasty for the transplanta-
tion of endothelial cells leaving the hosts stroma in place. A thin graft of DM and stroma is being
prepared from donor tissue. After stripping the host's DM the graft is placed onto the posterior
side of the host cornea. Intraoperative OCT may assist in the positioning of the graft [35, 36].
Due to the thickness and geometric profile of the graft, the posterior surface of the host cornea is
changed causing a change in total corneal power (Figure 12). This leads to invalid keratometer
readings and systematic errors in intraocular lens power calculations in DSAEK eyes, leading to
a hyperopic shift of up to 1.5 D [37-39]. This has to be considered in intraocular lens calculation
and requires adjustment in case of combined DSAEK and cataract surgery. Therefore, corneal
tomography (either AS-OCT or Scheimpflug imaging) is mandatory in these cases. In case of
sequential cataract surgery in DSAEK eyes AS-OCT and Scheimpflug imaging are useful tools
to calculate the total corneal refractive power instead of keratometer readings [39].

2.3.2. Descemet’s membrane endothelial keratoplasty (DMEK)

Descemet’s membrane endothelial keratoplasty (DMEK) was originally proposed by Melles
et al. in 2006 [40] and has been increasingly performed during the last decade [41]. The indica-
tions include endothelial diseases such as in Fuchs” dystrophy when the corneal edema affects
corneal transparency and visual acuity. During surgery, the DM of the host is being stripped
and replaced by a donor DM with healthy endothelium. Graft attachment to the host stroma
is crucial and is usually supported by a gas bubble, which is intraoperatively injected into
the anterior chamber. The adhesion of the graft requires monitoring during the first days and
weeks after surgery. The high resolution of AS-OCT is essential for imaging small adhesion
defects and to locate the dehiscence of the graft. Especially in the short term after surgery,
patients should frequently be monitored by AS-OCT in order to document graft adhesion and
to determine, whether a re-bubbling is required (Figures 13 and 14). AS-OCT examination
outperforms slit-lamp examination in the short term DMEK monitoring and the examina-
tion is quick and more comfortable for the patients than slit-lamp examination. Therefore, a
three-dimensional view of the anterior segment is beneficial (video 1). Eyes after DMEK are
also subject to a hyperopic shift after IOL implantation. However, the change of total corneal
refractive power is markedly smaller (about 0.5 D) in DMEK than in DSAEK [42, 43].

2.3.3. Screening of corneal donor tissue

Eye banks are in charge of checking eligibility of corneal donor tissue for PK. The analysis pro-
cedure includes visual inspection, morphological and microbiological examination. One crucial
parameter is the endothelial cell density, which should exceed 2000 cells/mm?. The stroma should
be free from scars for good visual rehabilitation. Corneas from donors with keratoconus or that
had undergone any laser refractive surgery should not be used for PK due to the unpredictable
refractive result. However, the DM might be eligible for posterior lamellar keratoplasty such as
DMEK. Keratoconic and postrefractive surgery corneas could be detected by analyzing the ante-
rior and posterior radii of curvature and the corneal thickness profile or by detecting structural
changes in the corneal tissue [44]. However, in-vivo data from donors are rarely available and
therefore screening of donor tissue tomography could only be performed during tissue cultiva-
tion. OCT technology allows sterile, direct noncontact tomographic imaging of corneal donor
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Figure 12. (a) Eye after DSAEK showing the graft well attached to the host stroma (Casia SS-1000 AS-OCT, Tomey Corp.,
Nagoya, Japan). The graft thickness was between 190 and 290 um. (b) Graphical representation of the anterior and
posterior refractive power as well as the keratometric power and total refractive (real) power. The values indicate that
using the keratometric power, the corneal power will be over-estimated by 1.6 D (average keratometric power 43.5 D vs.
real corneal power 41.9 D), which would lead to hyperopic shift after cataract surgery.

Figure 13. Vertical cross-section of a pseudophakic eye after combined DMEK and cataract surgery showing a large
superior dehiscence of the graft and a partially decompensated cornea, which requires rebubbling. Image taken with
Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan).
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Figure 14. (a) Large area detachment of the graft after DMEK and cataract surgery. The cornea was fully opaque and
(b) Scheimpflug imaging (Pentacam® HR, Oculus Optikgerdte GmbH, Wetzlar, Germany) or (c) slit-lamp examination
(BX 900, Haag-Streit AG, Koeniz, Switzerland) of the anterior segment were impossible. The AS-OCT (Casia 2 AS-OCT,
Tomey Corp., Nagoya, Japan) image, however, allowed analyzing the detached DM and anterior chamber.

tissue with the donor tissue placed within the culture flask. First attempts have been presented by
Neubauer and Priglinger [45, 46] and the method has been enhanced with different devices and
methods by Janunts et al. [47] (CASIA S5-1000, Tomey Corp., Nagoya, Japan) and Damian et al.
(Spectralis Anterior Segment Module, Heidelberg Engineering GmbH, Heidelberg, Germany) [48].

Since the new AS-OCT Casia 2 (Tomey Corp., Nagoya, Japan) was launched to the market in
2016, we have developed an improved method for the tomographic screening of donor tissue.
The culture flasks (Figure 15a) can be placed directly on the chin rest of the device (Figure 15c)
and a volumetric scan allows capturing the complete corneal button including the holder
(Figure 15b) to which the corneal button is attached while resting in the culture flask (Figure 16).

A custom written MATLAB® (The Mathworks, Natick, USA) script is then used to find the
anterior and posterior surface of the corneal button in the volume dataset and a parametric
surface model is fitted to the data allowing to calculate the radii of curvature and the thickness
profile of the corneal button.

holder

donor cornea

culture
medium

Figure 15. (a) Corneal tissue is cultivated within plastic culture flasks (adapted from Damian et al. [48], originally
published under Creative Commons Attribution 3.0 Unported License. Available from: DOI:10.1117/1.JBO.22.1.016001).
The corneal tissue is fixed in a holder (b) to avoid free floating of the tissue in the flask. (c) The culture flask is placed on
the chin rest of the Casia 2 AS-OCT with a custom made 3D-printed adaptor.
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Figure 16. Volumetric dataset and central image slice from a donor cornea measured within the culture flask. The flask
walls and the cornea holder are clearly visible in the image. The corneal radii of curvature can be calculated within a
region of interest (ROI).

3. Phakic intraocular lenses

Precise assessment of the anterior chamber is important in glaucoma as well as in refractive
surgery. Especially new concepts for refractive surgery require additional attention, such as
phakic intraocular lenses. Posterior chamber implantable Collamer lenses (ICL) are a viable
option for refractive surgery when corneal laser surgery is contraindicated. The most fre-
quently used product of this type is the Visian® ICL. Such lenses are being implanted into
the ciliary sulcus between the crystalline lens and the iris. The diameter of the lens has to be
adapted to ciliary sulcus dimensions. The space could be estimated by using the diameter of
the cornea (white-to-white diameter). Another option incorporates the use of ultrasound bio-
microscopy to measure the diameter of the ciliary sulcus. The most frequent complications of
early models of the ICL were a postoperative rise of intraocular pressure, angle closure, and
cataract formation [49-51]. Therefore, the later models incorporated two holes within the plate
haptic providing a bypass for the aqueous humor into the anterior chamber. The most recent
type of ICL, the Visian® ICL V4c incorporates an additional hole in the center of the optic.

The size of the ICL is crucial to avoid contact of the ICL to the crystalline lens, which would
typically happen with an undersized ICL. Oversized ICLs instead get vaulted toward the ante-
rior chamber and may cause angle closure glaucoma [52]. Therefore, the distance of the poste-
rior surface of the ICL to the anterior surface of the crystalline lens, the so called vault, is a key
parameter to be monitored after ICL implantation. The feasibility of measuring the lens vault
with AS-OCT was first shown by Bechmann et al. [53]. Several researchers reported the ICL
vault to be within 90 um and 1 mm, whereas an ideal vault is considered to be 0.5 mm [54-57].
Nakamura et al. [56] reported a method for ICL size calculation based on AS-OCT. Zhang
et al. [58] compared anterior segment parameters measured with AS-OCT and ultrasound
biomicroscopy. They found that AS-OCT slightly overestimated the vault and that both
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Figure 17. A myopic eye with a well-centered Visian® ICL V4c. The vault of the lens was larger than 400 um in the center.
The peripheral (top) and central (bottom) Aquaports are visible in separate image slices.

Figure 18. Angle closure at 138° after implantation of an oversized Visian® ICL V4c. The central Aquaport is visible in
the image. The central vault is 1.2 mm and the peripheral vault up to 1.4 mm. Explantation of the ICL is recommended
in order to prevent acute angle closure.

methods should not be used interchangeably. However, vault measurement requires manual
interaction by an experienced operator as automatic analysis software is not available.

In addition, the anterior chamber angle (ACA) requires monitoring in order to detect early
threat of angle closure. Figure 17 shows a myopic eye with an ICL of the type Visian® V4c is
shown in Figure 17, showing a well placed implant with two Aquaports and a wide ACA.
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Figure 19. Star 360° analysis performed with the Casia 2 AS-OCT (Tomey Corp., Nagoya, Japan) on an eye with an
oversized ICL (Figure 18). The green line touching the red circle and blue areas shows regions of angle closure within
the circumference of the anterior chamber angle.

The application of AS-OCT in the follow-up after ICL implantation is emphasized by a case of
a 26-year-old patient having undergone ICL implantation (Visian® ICL V4c) for myopia. We
found a large and slightly asymmetric vault of the implant (Figure 18). An ACA analysis with
the OCT’s own software showed a threat of partial angle closure due to an oversized implant
(Figure 19). Explantation of the ICL is recommended in order to prevent acute angle closure.
The three-dimensional observation of the anterior chamber is essential.

4, Conclusions

Anterior segment OCT offers a variety of applications in corneal and refractive surgery, which
need to be explored and enhanced in the future. Current analysis methods such as flap thick-
ness or ICL vault require manual interaction by experiences operators in order to yield repro-
ducible and representative results. The screening of corneal donor tissue allows retrieval of
additional information on the tissue and may help to screen for anamnestically undetected
refractive surgery such as LASIK or PRK.
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Appendices and nomenclature

ACA
AS-OCT
D
DALK
DL

DM
DMEK
DSAEK
fs-LASIK
ICL
ICRS
IOL

KC
LASIK
PK

PRK
ROI
SMILE

Author details

anterior chamber angle

anterior segment optical coherence tomography
diopter

deep anterior lamellar keratoplasty

Dua’s layer

Descemet’s membrane

Descemet membrane endothelial keratoplasty
Descemet stripping automated endothelial keratoplasty
femtosecond-laser-assisted laser in-situ keratomileusis
implantable Collamer lens

intracorneal ring segment

intraocular lens

keratoconus

laser in-situ keratomileusis

penetrating keratoplasty

photorefractive keratectomy

region of interest

small incision lenticule extraction
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