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Keratectasia following laser in situ keratomileusis (LASIK) have been described as
post-LASIK ectasia1,3.
Randelman et al introduced analysis of different series of eyes developing postLASIK ectasia has suggested that certain preoperative and/or operative features may
be associated with this adverse outcome of LASIK or PRK surgery4.
The fact that ectasia can occur in the absence of these features, or that it does not
occur in spite of the presence of these features5 has confounded our understanding
this complication entity.
1.Binder, PS, Ectasia after laser in situ keratomileusis. J Cataract Refract Surg, 2003. 29: p. 2419-2429.
2.Randleman, JB, Russell, B, Ward, MA, et al., Risk Factors and prognosis for corneal ectasia after LASIK.
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PTA: Percentage tissue altered maybe a more sensitive marker for ectasia prognosis
My personal experience in treating over 50 patients is always associated with vigorous
eye rubbing
Nevertheless, post-LASIK ectasia is a visually-disabling complication with ultimate
surgical treatment, if not diagnosed earlier, is penetratingor lamellar keratoplasty
when glasses or contact lenses can no longer provide patients with the vision quality
to permit their activities of daily living.
Santhiago MR. Percent tissue altered and corneal ectasia. Curr Opin
Ophthalmol. 2016 Jul;27(4):311-5.
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Over the last 10 years, the use of topical Riboflavin-A combined with
ultraviolet-A (UV A) irradiation to increase collagen cross-linking (CXL) has
demonstrated the potential for retarding or eliminating the progression of
keratoconus and post-LASIK ectasia. We have previously reported in the
application of CXL in post-LASIK ectasia6, that once the progression has
stabilized, it is possible to treat the surface of the eye with customized
photorefractive keratectomy to normalize the corneal surface by reducing
irregular astigmatism and potentially reducing the refractive error as well, in
order to provide improved visual outcomes in addition to the stabilization of
the disease process 7,8. We have subsequently introduced the utilization of
these two intervention modalities in the management of keratoconus,
1
combined the same day 9,10.
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Diagnosis of Ectasia: A diagnosis of ectasia was made when patients
developed progressive corneal steepening associated with an increasing
myopic and/or astigmatic refractive errors two or more months following
LASIK surgery. These findings were combined with increasing inferior
corneal steepening and thinning based on videokeratography and ultrasound
pachymetry14. The pre-LASIK operative clinical data and topography were
requested from the referring physicians or primary LASIK surgeons for
analysis. Progression of the myopic refractive error with or without
progression of the manifest astigmatism, decreasing UCVA, loss of BSCVA,
progressive inferior corneal steepening on topography, and/or decreasing
inferior corneal thickness were findings in all of our cases.
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ectasia?
Importance of understanding cornea imaging
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Not Post-LASIK ectasia, just a decentered hyperopic ablaGon
This case underscores the importance of cornea imaging
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J Ophthalmol June 07: CXL and then topo-guided PRK in post-LASIK ectasia
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Over the last 7 years we have treated over
800 cases of KCN and ectasia with CXL

CASE REPORT

Collagen Cross-Linking (CCL) With Sequential
Topography-Guided PRK
A Temporizing Alternative for Keratoconus
to Penetrating Keratoplasty
A. John Kanellopoulos, MD*†‡ and Perry S. Binder, MS, MD§

Purpose: To assess the effectiveness of ultraviolet A (UVA)
irradiation–induced collagen cross-linking (CCL) on keratoconus
(KC) progression.
Methods: A patient with bilateral, progressive KC underwent
UVA irradiation (3 mW/cm2 for 30 minutes) after topical 0.1%
riboflavin drops over a deepithelialized cornea. Twelve months later, a
topography-guided penetrating keratoplasty (PRK; wavelight 400 Hz
Eye-Q excimer) was performed in 1 eye for a refractive error of
23.50 24.00 3 155 by using an attempted treatment of 22.50
23.00 3 155. At all postoperative follow-up visits to 18 months,
uncorrected visual acuity (UCVA), best spectacle-corrected visual
acuity (BSCVA), pachymetry, and topography were performed.

Results: In the treated left eye, the UCVA after the UVA CCL
improved from 20/100 to 20/80, and the BSCVA improved from
20/50 to 20/40. Eighteen months after the topography-guided PRK,
the UCVA was 20/20, and the BSCVA was 20/15, with a refractive
error of Plano 20.50 3 150. The cornea was clear, and the endothelial cell count remained unchanged. The untreated right mate eye
continued to progress during the same period.
Conclusions: The significant clinical improvement and the
apparent stability of more than a year after UVA CCL, and subsequent PRK compared with the untreated mate eye, seems to validate
this treatment approach for KC. An adjusted nomogram may be
considered in the ablation of cross-linked cornea tissue to avoid
overcorrections.
Key Words: keratoconus, cornea ectasia, surgical management,
collagen cross-linking, ultraviolet A, riboflavin, customized topographyguided cornea ablation, visual rehabilitation
(Cornea 2007;26:891–895)
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eratoconus is a bilateral, nonsymmetric, and noninflammatory progressive corneal degeneration. Its incidence has
been thought to be 1 in 2000 in the general population,1 but the
increased number of eyes undergoing screening for laser
refractive surgery suggests the prevalence may be higher. It
can be diagnosed at puberty, with up to 20% of the eyes progressing to the extent that penetrating keratoplasty is
indicated.2 Although spectacles and contact lenses can provide
useful vision in many cases, there are several surgical options
for those cases that can no longer benefit from them: implantation of intracorneal ring segments (Intacs or Ferrera rings),3
lamellar keratoplasty,4 or penetrating keratoplasty.2 Other
ectatic corneal disorders such as Pellucid marginal degeneration5 and post-LASIK ectasia6 require similar treatment
approaches. Although penetrating keratoplasty for ectatic corneal disorders is highly successful, many eyes require contact
lenses to correct the unpredictable topographic changes that
are associated with sutures and postsuture abnormal corneal
shapes, and sometimes the contact lens is not successful.7
In recent years, basic laboratory studies and subsequent
clinical studies have suggested that by increasing the collagen
cross-linking (CCL) of the corneal stromal collagen, one is
able to increase the stiffness (biomechanics?) of the cornea
with attendant stabilization of the normally progressive
corneal disorder.8–16 We present a case of bilateral progressive
keratoconus that underwent unilateral CCL followed by PRK
with an excellent outcome.

CASE REPORT
A 26-year-old male patient had been treated with gaspermeable contact lenses for 8 years before his presentation. Because
of debilitating giant papillary conjunctivitis he was no longer able to
wear the contact lens; spectacles were unable to provide functional
vision because of poor vision and asthenopia. At the time of his
examination, his uncorrected visual acuity (UCVA) was 20/40 in the
right eye and 20/100 in the left eye, and his best spectacle-corrected
visual acuity (BSCVA) was 20/15 OD (manifest refraction 20.75
20.75 3 165) and 20/50 OS (manifest refraction 23.75 24.50 3
155). The keratometry readings were as follows: OD, 43.25 3
10/44.25 3 100; OS, 45.50 3 05/48.50 3 95 (Topolyzer; Wavelight,
Erlagen, Germany).
Slit-lamp examination of the right eye failed to show clinical
findings associated with keratoconus such as a Fleischer ring, Vogt
striae, or a noticeable excessive thinning of the central or paracentral
cornea. The central pachymetry was 520 mm (Orbscan II; Bausch and
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CXL followed 6 months later by a partial tPRK
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Figure 2. Case 2. Topography on the left
shows marked inferior steepening before
topography-guided PRK/CXL treatment. The
topography on the right shows the same
cornea 18 months after topography-guided
PRK/CXL with marked flattening of the
corneal ectasia and normalization of the
cornea.

Management of Corneal Ectasia After LASIK
With Combined, Same-day, Topographyguided Partial Transepithelial PRK and
Collagen Cross-linking: The Athens Protocol
Anastasios John Kanellopoulos, MD; Perry S. Binder, MS, MD
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rogressive, asymmetrical corneal steepening associated with an increase in myopic and astigmatic refractive errors, combined with midperipheral and/or
PURPOSE: To evaluate a series of patients with corneal
peripheral corneal thinning, represents a constellation of
ectasia after LASIK that underwent the Athens Protocol:
findings in ectatic corneal disorders, such as keratoconus
combined topography-guided photorefractive keratectomy (PRK) to reduce or eliminate induced myopia and
and pellucid
Management of Corneal Ectasia After LASIK/Kanellopoulos
& Bindermarginal degeneration. Asymmetry in presenastigmatism followed by sequential, same-day ultraviolet
tation and unpredictability of progression associated with a
A (UVA) corneal collagen cross-linking (CXL).
myriad of abnormal topographic findings describe these entities. Similar findings following LASIK have been described
METHODS: Thirty-two consecutive corneal ectaas corneal ectasia.1-3 Analysis of different series of eyes desia cases underwent transepithelial PRK (WaveLight
veloping corneal ectasia after LASIK has suggested that cerALLEGRETTO) immediately followed by CXL (3 mW/cm2)
for 30 minutes using 0.1% topical riboflavin sodium
tain preoperative and/or operative features may be associated
phosphate. Uncorrected distance visual acuity (UDVA),
with this adverse outcome of LASIK or photorefractive keracorrected distance visual acuity (CDVA), manifest refractectomy (PRK).4 The fact that corneal ectasia can occur in the
tion spherical equivalent, keratometry, central ultrasonic
absence of these features, or that it does not occur despite the
pachymetry, corneal tomography (Oculus Pentacam),
presence of these features,5 has confounded our understandand endothelial cell counts were analyzed. Mean followup was 27 months (range: 6 to 59 months).
ing of this entity. Nevertheless, corneal ectasia after LASIK is
a visually disabling complication with an ultimate surgical
RESULTS: Twenty-seven of 32 eyes had an improvement
treatment of penetrating keratoplasty when spectacles or conin UDVA and CDVA of 20/45 or better (2.25 logMAR)
tact lenses can no longer provide patients with the quality of
at last follow-up. Four eyes showed some topographic
vision to permit activities of daily living.
improvement but no improvement in CDVA. One of the
Over the past 10 years, the use of topical riboflavin comtreated eyes required a subsequent penetrating keratoplasty. Corneal haze grade 2 was present in 2 eyes.
bined with ultraviolet A (UVA) irradiation to increase collagen cross-linking (CXL) has demonstrated the potential for
CONCLUSIONS: Combined, same-day, topography-guided
retarding or eliminating the progression of keratoconus and
PRK and CXL appeared to offer tomographic stability, even
corneal ectasia after LASIK. The application of CXL in corafter long-term follow-up. Only 2 of 32 eyes had corneal
neal ectasia after LASIK has been reported previously.6 Once
ectasia progression after the intervention. Seventeen of

Figure 3. Case 3. Clinical course of the
right eye. A) Topography 3 years after
LASIK demonstrates irregular astigmatism
and marked inferior corneal steepening. Uncorrected distance visual acuity was 20/40 and corrected distance
visual acuity was 20/20 with refraction
of !1.50 "2.00 # 65. B) Topography 3
months after topography-guided PRK/CXL
procedure demonstrates a flatter and
normalized cornea. Uncorrected distance
visual acuity was 20/15. C) Topographic
reproduction of the topography-guided
PRK treatment plan with the WaveLight
platform. This platform plans to remove
tissue in an irregular fashion to normalize
the corneal ectasia seen in Figure 3A. D)
Comparison map, derived from subtracting image B from A, represents the topographic difference in this case 3 months
after the combined treatment. The paracentral flattening is self-explanatory, as
the PRK and CXL have flattened the cone
apex. The superior nasal arcuate flattening represents the actual part-hyperopic
correction, which the topography-guided
treatment has achieved, to accomplish
steepening in the area central to this arc.
Thus, the topography-guided treatment
has normalized the ectatic cornea by flattening the cone apex and at the same
time by “steepening” the remainder of the
central cornea.

ABSTRACT

32 eyes appeared to have improvement in UDVA and
CDVA with follow-up !1.5 years. This technique may offer an alternative in the management of iatrogenic corneal ectasia. [J Refract Surg. 2011;27(5):323-331.]
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Figure 4. Case 4. Pentacam comparison of the right eye. The left column
shows (Binder).
the data and topography before topography-guided PRK/CXL. The
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ectasia and was offered Intacs (Addition Technology
Inc, Des Plaines, Illinois) or a corneal transplant.
He presented to our institution in September 2007,
3 years after LASIK. Uncorrected distance visual acuity was 20/40 in the right eye and 20/15 in the left eye.
Manifest refraction was !1.50 "2.00 # 65 (20/20) in
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center column shows the postoperative data and topography. The right column shows the difference (pre- minus postoperative).
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Presented as a paper at the American Society of Cataract and Refractive
combined topography-guided PRK and immediate CXL
were available in regard to the surgery. Her vision was
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good for 2 years and then started to deteriorate. The
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the right eye and plano (20/15) in the left eye. Keratometry was 41.62@65/43.62@155 in the right eye and
41.75/42.12@10 in the left eye. Central ultrasound
pachymetry was 476 µm in the right eye and 490 µm
in the left eye.
On September 13, 2007, 39 months after LASIK,
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The Athens Protocol 4 steps:

same day partialPRK > PTK > MMC > CXL (6mW/cm2 x 15 min)

4-: CXL

2-PTK
6

1- topo
-guided
PRK

3- 30” MMC
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Surgical Procedure
1. Partial topography-guided excimerlaser ablation, employing
photorefractive keratectomy (PRK) in
combination with the T-CAT
procedure. Optical zone 5.00 to 5.50
mm.
2. Excimer-laser ablation (uniform 50
µm over a 7.00 mm zone), employing
the PTK mode.
3. CXL with UV-A irradiance of 6 mW/
cm2, applied for 15΄ employing the
KXL I or II system (Avedro Inc.,
Waltham, MA).
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ORIGINAL ARTICLE

Novel Placido-derived Topography-guided
Excimer Corneal Normalization With
Cyclorotation Adjustment: Enhanced Athens
Protocol for Keratoconus
Anastasios John Kanellopoulos, MD; George Asimellis, PhD

ABSTRACT
PURPOSE: To comparatively investigate the efficacy
of the enhanced Athens Protocol procedure guided by
novel Placido-derived topography with cyclorotation
compensation (the cyclorotation adjusted group) to
similar cases guided by Scheimpflug-derived tomography without cyclorotation compensation (the non-cyclorotation adjusted group).
METHODS: Two groups were evaluated: the cyclorotation adjusted group (n = 110 eyes) and the non-cyclorotation adjusted group (n = 110 eyes). Analysis was
based on digital processing of Scheimpflug imaging
derived curvature difference maps preoperatively and 3
months postoperatively. The vector (r, !) corresponding
to the steepest corneal point (cone) on the preoperative surgical planning map (rp, !p) and on the curvature
difference map (rd, !d) were computed. The differences
between the peak topographic angular data ("! = |!p
– !d|) and weighted angular difference (W"! = "! #
"r) were calculated.
RESULTS: For the cyclorotation adjusted group, "! was
7.18° ± 7.53° (range: 0° to 34) and W"! was 3.43
± 4.76 mm (range: 0.00 to 21.41 mm). For the noncyclorotation adjusted group, "! was 14.50° ± 12.65°
(range: 0° to 49°) and W"! was 10.23 ± 15.15 mm
(range: 0.00 to 80.56 mm). The cyclorotation adjusted
group appeared superior to the non-cyclorotation adjusted group, in both the smaller average angular difference between attempted to achieved irregular curvature
normalization and in weighted angular difference, by a
statistically significant margin ("!: P = .0058; W"!:
P = .015).
CONCLUSIONS: This study suggests that employment
of the novel Placido-derived topographic data of highly
irregular corneas, such as in keratoconus, treated with
topography-guided profile with cyclorotation compensation leads to markedly improved cornea normalization.
[J Refract Surg. 2015;31(11):768-773.]

C

orneal cross-linking (CXL) is considered a valid
option for progressive keratoconus/corneal ectasia
treatment.1 By increasing corneal biomechanical
strength, CXL results in keratectasia arrest.2 In addition, CXL
has also been shown to improve corneal irregularity and reduce central anterior corneal steepening.3
Combined with CXL, partial anterior surface normalization
via topography-guided customized partial excimer laser ablation may offer, in addition to keratectasia arrest, improved
topographic and refractive outcomes.3,4 The Athens Protocol
comprises phototherapeutic keratectomy (PTK) of 50 µm, a
partial photorefractive keratectomy (PRK) for the topographyguided customized anterior surface normalization, and highfluence CXL for corneal stabilization.5 Long-term results6 and
anterior segment optical coherence tomography quantitative
findings7 have demonstrated the stability of the procedure in
large cohorts of patients. Variations of this technique have
been applied and reported globally.8-14
Because the topography-guided ablation step of the procedure bears a high degree of customization, the impact of
effective alignment between treatment planning based on the
topography-derived data and surgically applied ablation pattern is pivotal for a successful outcome. Critical parameters
affecting alignment are horizontal and vertical eye movements, eye pupil centroid shift, and possible cyclorotation.
The significance of these principles has been reported preoperatively and intraoperatively in refractive procedures.15
High-speed active eye tracking along with cyclorotational
topographic adjustment (CTA) has been introduced during
the past 2 years in refractive lasers such as the EX500 excimer laser (Alcon Laboratories, Inc., Fort Worth, TX), which

Figure B. The ‘compare 2 exams’ output from the Scheimpflug imaging device. (Left) The preoperative sagittal curvature map, (middle) the postoperative map, and (right) the difference of the two maps.
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ORIGINAL ARTICLE

Corneal Refractive Power and Symmetry Changes
Following Normalization of Ectasias Treated With
Partial Topography-Guided PTK Combined With
Higher-Fluence CXL (The Athens Protocol)

• The Athens Protocol (partial topo-guided PTK
combined with CXL) appears to be safe and
effective in ectasia stabilization, and visual
rehab over 12 years later.

Anastasios John Kanellopoulos, MD; George Asimellis, PhD

ABSTRACT

PURPOSE: To investigate preoperative and postoperative anterior and posterior keratometry and simulated
corneal astigmatism in keratoconic eyes treated with
collagen cross-linking combined with anterior surface
normalization by partial topography-guided excimer ablation (the Athens Protocol).
METHODS: Anterior and posterior corneal keratometry were measured by Scheimpflug imaging for 267
untreated keratoconic eyes. Following treatment, they
were assessed 1 year postoperatively.

• Alternative treatments are CXL alone

RESULTS: Before treatment, average anterior keratometric value was 47.06 ± 6.02 diopters (D) for flat
and 51.24 ± 6.75 D for steep. The posterior keratometric values were -6.70 ± 0.99 D (flat) and -7.67
± 1.15 D (steep). Anterior astigmatism was on average with-the-rule (-1.97 ± 6.21 D), whereas posterior
astigmatism was against-the-rule (+0.53 ± 1.02 D).
The posterior and anterior astigmatism were highly correlated (r2 = 0.839). After treatment, anterior keratometric values were 43.97 ± 5.81 D (flat) and 46.55
± 6.82 D (steep). Posterior keratometric values were
-6.58 ± 1.05 D (flat) and -7.69 ± 1.22 D (steep). Anterior astigmatism was on average with-the-rule (-1.56
± 3.80 D), whereas posterior astigmatism was againstthe-rule (+0.45 ± 1.29 D). The statistically significant
(P < .05) keratometric changes indicated anterior surface flattening -3.09 ± 2.67 D (flat) and -4.19 ± 2.96
D (steep). The posterior keratometric changes were not
statistically significant (P > .05).

• Contact lenses: RGPs and/or Scleral lenses
• ICRS
• Lamellar keratoplasty

CONCLUSIONS: Before treatment, there was a strong
correlation between posterior and anterior corneal astigmatism. After treatment, statistically significant anterior
keratometric values flattened. The posterior surface
keratometric values did not demonstrate statistically
significant postoperative change: there was minimal
posterior change, despite the significant anterior surface normalization.

K

eratoconus assessment employs indicators such as
keratometric values, inferior-superior index, skew
percentage, astigmatism, and the KISA% index.1
Acceptable quantitative keratometric criteria include central corneal refractive power larger thanTABLE
47.21 diopters (D),
Anterior
and
Posterior
Corneal
Surface
and Astigmatism
inferior-superior
dioptric
asymmetry
larger
than Keratometry
1.2 D, and
as Measured in the 8-mm Diameter Zone Before and After Treatment
simulated astigmatism, expressed as the difference between

Corneal Refractive Power and Symmetry Changes/Kanellopoulos & Asimellis

Before Treatment

Anterior cornea
Flat

The analysis for the steep posterior keratometric values showed a postoperative change of -0.02 ± 0.55 D
or +0.04%
From Laservision.gr Eye Institute, Athens, Greece (AJK, GA);
and New(95%
York true difference between -0.0485 and
University School of Medicine, New York, New York (AJK).+0.0829 D). These differences were not statistically
significant (flat P = .135, steep P = .606).
Submitted: July 22, 2013; Accepted: January 16, 2014; Posted online: May 2,
2014
DISCUSSION
this study,
The authors have no financial or proprietary interest in theInmaterials
pre- a rotating Scheimpflug camera was
employed to measure both the anterior and posterior
sented herein.
corneal curvature in a large number (267) of keratoCorrespondence: Anastasios John Kanellopoulos, MD, Laservision.gr Eye

[J Refract Surg. 2014;30(5):342-346.]

• Penetrating keratoplasty

After Treatment

steep and flat keratometric values greater than 1.5 D.2 The
Average (D)
SD (D)
Max (D)
Min (D)
Average (D)
SD (D)
Max (D)
Min (D)
steep and flat meridian keratometric values correspond to
the smaller and
larger anterior
corneal
curvature
radius,
47.06
±6.02
78.50
33.70
43.97
±5.81
73.2
30.1
respectively.
Steep
51.24
±6.75
80.70
39.50
47.04
±6.86
81.3
33.9
Corneal cross-linking
(CXL)
is an 78.80
in vivo intrastromal
phoMean
49.03
±6.21
38.80
46.37
±6.73
80.9
31.9
to-oxidative technique
with
riboflavin
and ultraviolet-A
light
Astigmatism
-1.97
±6.21
11.30
-12.40
-1.56
±3.80
12.4
-11.5
aiming
to address the advancing corneal ectasia and, consePosterior
cornea
quently,
the
keratoconus
progression.
With
CXL,
additional
Flat
-6.70
±0.99
-4.60
-9.90
-6.58
±1.05
-3.3
-10.4
covalent bonding
between±1.15
stromal collagen
can
be achieved,
Steep
-7.67
-5.60
-11.00
-7.69
±1.22
-5.2
-13.2
3
which stabilizes-7.08
the collagen
structure.
The
reMean
±1.40 framework
8.50
-10.20
-7.08
±1.06
-4.2
-11.5
modeling effects
of CXL on
the cornea
described
by
Astigmatism
+0.53
±1.02
+4.00 can be
-2.60
+0.45
±1.29
+4.3
-5.3
SD the
= standard
deviation; D =
Maxanterior
= maximum; Min
= minimum
reduction
ofdiopters;
mean
surface
keratometric values.4
Few studies have been published on the quantitative link between anterior and posterior keratometric values
in keratoues was
reduced (flattened) postoperatively by -3.09
2.69 D,of
orCXL
-6.56%, and was statistically significant
conic eyes or particularly on the postoperative±effects
(P < .05) (Table 2). The uncertainty associated with estion either corneal surface.
mating the difference from sample data indicated, with
This study aims to investigate the distribution
of and relaa 95% confidence interval, that the true difference was
tionship between anterior and posterior corneal
keratometric
between
-2.76 and -3.41 D. The steep anterior keratometric values showed
values and simulated anterior and posterior astigmatism
on a postoperative flattening by -4.19 ±
2.96keratoconic
D, or -8.19%, again statistically significant (P < .05).
a large group of clinically diagnosed, untreated
The true 95% difference was between -3.84 and -4.55 D.
eyes, and the 1-year postoperative effects on both
anterior
The mean of the paired differences regarding the
and posterior keratometric values and astigmatism
induced
flat posterior
keratometric values showed an increase
by a combined procedure known as the Athens
Protocol,
of +0.12
± 0.61 5,6
D, or -1.76% (considering the negative
sign of and
the posterior
keratometric values). The 95%
which intends to arrest the keratoconus progression
nortrue
difference
was between -0.191 and -0.0449 D.
malize the anterior corneal surface.
Parameter

conic cases, before and after (1 year postoperatively) a
Figure 1. Scatter and fitted line plots of posterior astigmatism expressed
Institute, 17 Tsocha str, Athens 11521, Greece. E-mail: ajk@brilliantvision.com
in diopters (D) versus anterior astigmatism (also expressed in D) with 95%
combined CXL and anterior surface excimer laser norconfidence
intervals (CI) and 95% prediction intervals (PI). (Top) Before
malization. In the case of keratoconus, highly irregudoi:10.3928/1081597X-20140416-03
and (bottom) after treatment.
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lar keratometric values were present. For example, the
Copyright © simultaneous
SLACK Incorporated
investigation of anterior and posterior
treatment, r2 was 0.407 and P value less than .001
corneal keratometric values has indicated statistically
(Table 2).
significant differences between normal and keratocoData analysis indicates that the mean of the paired
nus-suspect eyes.16 In a study evaluating keratometric
differences regarding the flat anterior keratometric valvalues in keratoconic compared to normal eyes, the
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