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Ocular surface disease (OSD) is the biggest 
reason that people visit eye care practi-
tioners.1-6 Learning more about how to 
detect, recognize, and effectively treat OSD 
can therefore benefit all ocular surgeons, 
because the condition is one of the leading 
causes of patients’ unhappiness or dissatis-
faction after ocular surgery. 

Glaucoma patients are at increased risk of developing 
OSD, because both diseases are more common in the elder-
ly. In addition, the first line of glaucoma treatment in the 
United States is IOP-lowering eye drops, which often contain 
preservatives commonly associated with the development or 
worsening of OSD.7-9 The long-term use of topical medica-
tion containing preservatives such as benzalkonium chloride 
may damage the conjunctiva, cornea, and epithelial cells 
and decrease goblet cell density.10 Moreover, OSD is often 
associated with other ocular diseases such as blepharitis and 
meibomian gland dysfunction (MGD).

Recent advances in refractive and cataract surgery have 
revolutionized corneal imaging. Unfortunately, OSD can 
dramatically affect the accuracy of many of these measure-
ments, which can adversely affect visual outcomes. This 
article reviews the principles and clinical significance of vari-
ous corneal imaging technologies. 

CORNEAL TOPOGRAPHY
Corneal topography used in clinical practice is most 

commonly based on Placido disc analysis. This method of 
imaging the anterior corneal surface relies on the analysis 
of reflected images of multiple concentric rings projected 
onto the cornea. Corneal topography is used most often to 
evaluate astigmatism and detect corneal pathology such as 
keratoconus and pellucid marginal degeneration.

Scanning-slit elevation evaluation is one elevation-based 
method of assessing topography. Via a combination of 
reflective corneal topography and optical slit design, the 
Orbscan (Bausch + Lomb) analyzes corneal thickness in 
addition to the anterior and posterior surfaces of the 
cornea.

Cassini (i-Optics) is a novel topographer employing mul-
tispot, multicolor light-emitting diode tear film-reflection 
imaging. Understanding corneal astigmatism helps to cus-
tomize surgical planning.

CORNEAL TOMOGRAPHY
In corneal tomography, Scheimpflug-based devices gener-

ate images of the anterior eye with a camera positioned per-
pendicular to a slit beam so as to create an optical section of 
the cornea and lens. By including topography and pachym-
etry of the entire anterior and posterior surface of the cor-
nea from limbus to limbus, the technology is able to detect 
early corneal irregularities such as ectasia and keratoconus. 
The four most relevant tomographic maps are the anterior 
sagittal curvature, anterior and posterior corneal elevation, 
and pachymetry maps. Corneal tomography can also accu-
rately estimate anterior chamber dimensions, including angle 
width and anterior chamber depth.

ANTERIOR SEGMENT OPTICAL COHERENCE 
TOMOGRAPHY 

Anterior segment optical coherence tomography uses opti-
cal interferometry to produce a high-resolution, cross-sectional 
image of the cornea and other anterior segment structures. 
This noncontact technology requires no coupling medium, so 
operators can visualize the angle, iris, and lens in their natural 
state. The use of light as an analytical medium, however, may 
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Figure 1.  The ArcScan Insight 100.

(Courtesy of ArcScan.)
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not allow adequate visualization if there are corneal opacities 
(eg, scarring or pannus) or deeper structures (eg, ciliary body), 
because the iris pigment epithelium absorbs the coherent light.

ULTRASOUND 
High-frequency, high-resolution ultrasound biomicroscopy 

is a precise, noninvasive tool for imaging the anterior segment 
for diagnostic purposes and surgical planning. One applica-
tion is for patients with narrow anterior chamber angles. 
Sound waves are not obstructed and can be used to view not 
only the angle but also structures posterior to the iris, includ-
ing the ciliary sulcus, the ciliary body, the peripheral lens, the 
zonules, the IOL’s haptics, and the posterior chamber.11-13

The ArcScan Insight 100 (ArcScan; Figure 1) allows unprec-
edented accuracy in imaging and biometry of the eye.14-16 
Indicated for refractive surgical planning and the evaluation 
of anterior segment pathology, this ultrasound device takes 
100 images and several measurements, including anterior 
chamber depth, angle-to-angle width, individual corneal lay-
ers, and sulcus-to-sulcus width.

MEIBOGRAPHY 
Meibography provides high-definition images of the mei-

bomian glands. MGD results in the stasis of meibum that, if 
left untreated, can lead to dilation and atrophy of the meibo-
mian glands and a subsequent loss of function. Meibography 
is an excellent tool for identifying patients with MGD early as 
well as for educating them about the disease (Figure 2).

CONCLUSION
A thorough history and careful clinical examination are 

essential to the accurate diagnosis of OSD. Every patient 
should undergo an evaluation of the tear film, eyelids, and lid 
margins. Traditional diagnostics such as tear breakup time, 
lid expression, and corneal/conjunctival staining help to 
identify the extent of disease and to distinguish between the 
aqueous-deficient and evaporative forms of dry eye disease.

The consequences of not treating OSD are myriad. A com-
promised ocular surface can adversely affect corneal imaging, 
keratometric readings, and IOL power calculations. OSD may 
also delay healing and cause patients to be unhappy with their 
surgical outcomes. Surgeons’ awareness and knowledge of 
corneal imaging are essential to making informed decisions, 
obtaining optimal results, and avoiding complications.  n
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Figure 2.  MGD with mild (A), moderate (B), and severe (C) 

atrophy.
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