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R
efractive surgeons realize the importance of

performing preoperative topography prior to

LASIK. This testing helps them to identify pa-

tients with forme fruste keratoconus, kerato-

conus, or pellucid marginal degeneration in order to

avoid postoperative ectasia. Recently, cataract surgeons

have come to appreciate that preoperative topography

can help them to determine patients’ candidacy for pre-

mium IOLs as well as to identify irregularities or ocular

surface conditions that may affect their postoperative

visual results.

W H EN  TO  USE  CO R N E AL  TO P O G R AP H Y

At the Center for Excellence in Eye Care, after making

a diagnosis of a visually significant cataract, a number of

the surgeons order corneal topography. This test is per-

formed at no additional cost to the patient and may

not be billed to insurance or Medicare due to federal

regulations that prohibit billing for “screening” tests,

even if they discover an abnormality. Patients are in-

structed not to wear contact lenses for 1 week (soft) or

2 weeks (toric or rigid gas permeable) prior to returning

for corneal topography. Some surgeons suggest having

patients discontinue wearing a gas permeable contact

lens for 1 month for every decade of wear prior to to-

pographic screening. Patients with significant ocular

surface disease, dry eye, and/or blepharitis begin treat-

ment with topical cyclosporine, topical azithromycin,

and/or topical steroids. They are then re-evaluated 1 to

3 weeks prior to undergoing corneal topography.

U N D E R STAN D I N G  CO R N E AL  TO P O G R A P H Y

What the Technology Reveals

The interpretation of corneal topography is an art that

requires practice and a sharp eye to identify subtle signs or

details. Although many excellent technologies are available

for corneal imaging, we find that a standard, Placido disc

topography unit (we use the Humphrey Atlas [Carl Zeiss

Meditec, Inc., Dublin, CA]) is very effective for screening

(Figure 1). For example, a 78-year-old patient presented for

an evaluation because of blurry vision secondary to a cat-

aract. Her corneal topography on her right eye revealed

inferior steepening consistent with forme fruste kerato-

conus (Figure 1). The patient was informed of her condi-

tion and received a monofocal implant. Currently, she is

being fit with a contact lens to address her astigmatism.

Corneal
Topography

A basic primer.
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Figure 1. Corneal topography before undergoing cataract surgery reveals forme fruste keratoconus of the right eye and a nor-

mal results for the left eye.
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Assessing Both Eyes of Patients

When evaluating corneal topography, it is of the ut-

most importance to carefully examine both eyes of a

patient. In 2006, a patient underwent cataract surgery

and received an AcrySof IQ Restor IOL +3.0 D (Alcon

Laboratories, Inc., Fort Worth, TX) in his left eye with

limbal relaxing incisions to address his astigmatism. Al-

though the eye undergoing surgery had only some mild

warning signs (eg, inferior steepening and an area of flat-

tening just below the corneal apex), the patient’s right

eye had a clearly abnormal topography suggestive of pel-

lucid marginal degeneration (Figure 2).

Topography After Refractive Surgery

Corneal topography is also critical when evaluating pa-

tients who have undergone refractive surgery such as RK,

PRK, or LASIK. The first step is to determine whether the

corneal contour is regular or abnormal. After RK, it is not

uncommon to see some corneal irregularity. For example,

a patient who underwent RK in the early 1990s had irregu-

larity that would affect his BCVA after cataract surgery

(Figure 3). Identifying this situation and discussing the pre-

existing condition with the patient prior to surgery was

important for managing his expectations even with mono-

focal implants. Conversely, another patient underwent

LASIK in 2001 and was pleased with his quality of vision

until he developed cataracts (Figure 4). He received a

Tecnis Multifocal lens (Abbott Medical Optics Inc.) in his

right eye and an AcrySof IQ Restor IOL +3.0 D in his left

eye. Topography revealed a well-centered ablation with a

symmetrical corneal shape. As expected, the patient was

very pleased with his vision with the multifocal IOLs.

ADDITIONAL USE S

Other conditions that are readily detected by Placido

disc corneal topography include dry eye, blepharitis,

and basement membrane dystrophy. Any loss of color

information suggests a surface irregularity. The slit-lamp

examination should alert the practitioner to these un-

derlying conditions, but the impact on the visual path-

Figure 2. A patient underwent cataract surgery in his left eye with an AcrySof IQ Restor IOL +3.0 D and limbal relaxing inci-

sions and achieved unsatisfactory visual results. Pellucid marginal degeneration is evident in his right eye, and his left eye

has a flat spot just inferior to the corneal apex with some irregular astigmatism temporally. This appears to be a case of

early pellucid marginal degeneration in his left eye.

Figure 3. A patient underwent RK in both eyes and has significant irregular astigmatism.



52 I CATARACT & REFRACTIVE SURGERY TODAY I AUGUST 2009

COVER STORY

way is clearly visible on corneal topography. For exam-

ple, a patient underwent cataract surgery and received a

Crystalens (Bausch & Lomb, Rochester, NY), but her

postoperative vision was poor (BCVA = 20/40). The slit-

lamp examination was consistent with epithelial base-

ment membrane dystrophy, and the patient underwent

a phototherapeutic keratectomy to smooth the corneal

surface about 4 months after cataract surgery. The

patient reported improved vision following photothera-

peutic keratectomy, but clearly, evaluating the topogra-

phy preoperatively helps to alert surgeons to such con-

ditions (Figures 5 and 6).

CONCLUSI ON

Incorporating topography as a routine screening test

prior to cataract surgery can help identify patients who

are appropriate candidates for presbyopia-correcting

IOLs. Even patients who will receive a monofocal im-

plant can greatly benefit from this testing. ■
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Figure 4. A post-LASIK patient with visually significant cataracts in both eyes underwent cataract surgery and received the

Tecnis Multifocal IOL in his right eye and an AcrySof IQ Restor IOL +3.0 D in his left eye.

Figure 5. Corneal topography revealed bilateral epithelial basement membrane dystrophy.

Figure 6. A slit-lamp photograph of a patient’s eye with

epithelial basement membrane dystrophy whose topogra-

phy is shown in Figure 5.


