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REFRACTIVE SURGERY

Corneal topography data enhance astigmatic outcomes

By using corneal topographical information and
reconciling it with the refraction, surgeons can enhance
the visual outcomes of refractive procedures.

MELBOURNE, Australia — If refrac-
tive surgeons use the information avail-
able through corneal topography, they
will achieve more favorable results, with
less astigmatism, than if they rely solely
on refractive data, said Noel Alpins,
MD. “Optimizing the treatment accord-
ing to both refraction and topography
[achieves] a better visual outcome,” said
Dr. Alpins, the medical director of New
Vision Clinics and a member of the
Melbourne Excimer Laser Group.

“Optimizing the
treatment according to
both refraction and
topography [achieves] a
hetter visual outcome.”
— Noel Alpins, MD
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“When we treat by refraction, [the
greatest astigmatic change occurs along]
the steepest power axis of the refrac-
tion,” Dr. Alpins said. “If you treat by
topography, the steepest topographical
axis will be maximally flattened. The
optimal axis for treatment lies between
these two meridians.

Integrating data

“Most manufacturers recommend,
and most surgeons treat, by the specta-
cle values alone, whether addressing the
spherical or the cylindrical correction,”
he continued. “The technique I favor
employs the process of optimization,
which incorporates the corneal shape or
topography into the plan.”

The technique of optimization is rele-
vant to any laser that can treat astigma-
tism, Dr. Alpins said, and can also be
used with the surgical techniques of laser
in situ keratomileusis (LASIK) and pho-
torefractive keratectomy (PRK).

In a recent study, 97 eyes were ran-
domized to two groups: one treated by
refractive data alone and the other treat-
ed “optimally,” or by integrating the
refractive and topographical data. “The
optimally treated eyes showed a better

uncorrected visual acuity, with less
remaining corneal astigmatism, mea-
sured both by keratometry and topogra-
phy,” said Dr. Alpins.

The mean age of the patients was 41
years, with almost equal distribution be-
tween males and females. To qualify for
the study, the patients’ myopic spherical
equivalent was required to be between

1 D and ~10 D. The amount of refrac-
tive astigmatism required was at least 1 D.

The calculated difference in the
results between the two methods for any
eye to be considered for the study had to
be at least 0.25 D to be included, so it
would at least be measurable with a ker-
atometer, Dr. Alpins said. Approxi-
mately two-thirds of the patients have
been seen at 12-month follow-up. Of the
patients observed at that time, 47% of
the refraction group had a visual acuity
of 20/25, while 50% of the optimal
group had this level of acuity. For visual
acuity of 20/40 or better, the results were
63% for the refraction group and 76%
for the optimal group. The groups had
equivalent results when tested for best
corrected visual acuity; both had two
eyes that had lost more than two lines of
best corrected visual acuity, primarily
due to haze. When refractive results
were compared, 53% of the refraction
group and 69% of the optimal group had
+ 1 D of refraction. For = 2 D, the results
were 80% for the refraction group and
87% for the optimal group. Haze grades
between the two were equivalent.

“When you treat closer to the topo-
graphical axis, you would expect less
corneal astigmatism,” Dr. Alpins said,
“and this is what we found. However, a
bonus for the patients in the study was
that there was no increase in refractive
astigmatism remaining in the optimally
treated group.” Dr. Alpins noted, howev-
er, that although the groups’ results dif-
fered, the difference was not statistically
significant in the patients analyzed so far.

Objective measurements

Dr. Alpins discussed forther implica-
tions of the study’s findings. “When you
do a measurement, whether it be by
topography or keratometry, you get an
objective astigmatism value,” he said.
“However, when you do a measurement
by manifest refraction, it’s a test per-
formed subjectively between the examin-
ing person and the patient. When people
treated for myopia travel from a spherical
equivalent of -5 D or -7 D to plano,
everybody gets excited about the
improvement in unaided vision. In this
situation keratometry and topography
give an objective assessment of the pre-
vailing astigmatism and provide addition-
al and potentially more accurate values
for an astigmatic analysis than depending
on refractive astigmatism values alone.

“The study demonstrates,” he contin-
ued, “the advantages of using informa-
tion derived from topographic data both
before and after treatment. This can
benefit the patient by providing an over-
all improvement in results obtained with
refractive surgery.”

In this study Dr. Alpins used the Visx
(Santa Clara, Calif) Laser Twen-
ty/Twenty B. |
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Noel Alpins, MD, medical director of New Vision
Clinics in Melbourne, is also affiliated with Melbourne
Excimer Laser Group, through which this study was
conducted. He can be reached at 7 Chesterville Road,
Cheltenham, 3192, Melbourne, Australia; (61) 3-9583-
0422; fax: (61) 3-9585-0995. Dr. Alpins developed and
has a proprietary interest in the ASSORT computer
program used for the surgical planning in this study.
He is not a paid consultant for any company mentioned
in this article.
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Optimal treatment axis is calculated using
astigmatism information from both corneal
topography and refraction.



