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ABSTRACT

PURPOSE: To evaluate the safety and effectiveness of a new
aspheric ablation profile for correcting myopia and myopic
astigmatism.

METHODS: This prospective, multicenter study included pa-
tients who underwent laser in situ keratomileusis (LASIK)
using a new aspheric ablation profile of the Technolas Teneo
317 (Model 2) excimer laser (version 1.28 US SW) by Techno-

or better were seen in 97.8% and 100% of eyes, respectively.
None of the eyes lost two or more lines of corrected distance
visual acuity. The mean manifest spherical refraction im-
proved from -5.67 + 2.52 diopters (D] preoperatively to -0.04 +
0.32 D postoperatively, with 92.7% of eyes achieving residual
refractive error within £0.50 D. Residual refractive cylinder
within £0.50 and +1.00 D was seen in 93% and 99.4% eyes,
respectively. The refractive outcomes were stable throughout
the follow-up of 9 months. The proportion of patients satis-
fied with their vision rose from 27.7% preoperatively to 98.1%
postoperatively.

las Perfect Vision, Bausch+Lomb, Inc. No nomogram adjust-
ments were made, and the patient’s manifest refraction was
entered into the laser (for treatment). Postoperative assess-
ments included visual and refractive outcomes. Patients were
asked to complete the Patient-Reported Outcomes With LASIK
(PROWL] questionnaire preoperatively and postoperatively.

CONCLUSIONS: LASIK performed using a new aspheric ab-
lation profile of the Technolas Teneo 317 (Model 2] excimer
laser is safe and effective for correcting myopia and myopic
astigmatism, yielding excellent visual and refractive out-
comes that were stable over 9 months.

RESULTS: A total of 333 eyes from 168 patients with a mean
age of 33 + 7 years were included. At postoperative 9 months,
uncorrected and corrected distance visual acuities of 20/25
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shaping the cornea (photorefractive keratec-
tomy) to the development of laser in situ ker-

atomileusis (LASIK) for refractive correction in the
1990s,"? technological advancements in the past
two decades have made laser vision correction one
of the most commonly performed elective proce-
dures.*® Modern laser systems are much more so-
phisticated and offer submicron precision to safely
and effectively correct refractive errors in patients
seeking spectacle independence.®

Although excimer lasers from different manufactur-
ers use similar principles for excimer ablation, many
technical differences exist among excimer laser plat-
forms. These variations in technology may include but
are not limited to ablation algorithms, pulse frequency
of laser ablation, amount of corneal tissue ablated, treat-
ment duration, accuracy, and precision of eye track-
ers.”'® Ablation profiles designed to account for radial
ablation efficiency can reduce the induction of spheri-
cal aberration by adjusting for reflection losses due to
non-normal incidence of the excimer laser beam and
have been associated with favorable outcomes.?'"'? Ac-
curate and high-speed eye trackers reduce the rate of
decentered ablations and help reduce the chances of
dysphotopsias and reduction in contrast sensitivity."?

The Technolas Teneo 317 (Model 2) excimer laser
by Technolas Perfect Vision, Bausch+Lomb, Inc, is
an advanced version of the Technolas 217z excimer
laser and employs a high pulse frequency of 500 Hz,
a beam fluence of 200 mJ/cm?, a small laser spot (1-
mm diameter), and a laser pulse duration of 8 + 3 ns.
Other features include an optimized plume evacuator,
a high-speed eye tracker that operates at 1,740 Hz, and
contrast-optimized infrared illumination, allowing ac-
curate and real-time compensation for X and Y and
dynamic cyclotorsion and Z tracking. The aspheric ab-
lation algorithm (PROSCAN version 1.28) calculates
the expected amount of surgically induced spherical
aberration for the intended ablation and compensates
for it, which aims to maintain the natural aspheric
shape of the cornea. The optimized pulse sorting al-
gorithm in the Technolas Teneo 317 Model 2 excimer
laser minimizes temporal or spatial overlapping of
laser pulses to avoid unnecessary local thermal load
during high repetition rate corneal laser surgery. The
advanced algorithm ensures that the spots overlap
only once every six pulses and optimizes the spatial-
temporal distribution of laser pulses on the cornea.

The purpose of the current pivotal trial was to
evaluate the safety and effectiveness of excimer la-
ser surgery performed with the Technolas Teneo 317
(Model 2) using the new aspheric ablation algorithm

From the approval of the excimer laser for re-
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(PROSCAN 1.28 SW) for the correction of myopia and
myopic astigmatism. No nomogram adjustments were
made, and the patient’s manifest refraction was used
for entry into the laser (for the intended emmetropic
refractive target).

PATIENTS AND METHODS

This prospective, multicenter, open-label, non-
randomized, single-arm study was conducted at 10
clinical sites in the United States (ClinicalTrials.gov
Identifier: NCT04111757) (Gregg Feinerman, MD,
Feinerman Vision Center, Newport Beach, CA; Mi-
chael Endl, MD, Fichte, Endl & Elmer Eyecare, Am-
herst, NY; George O. Waring IV, MD, Waring Vision
Institute, Mt. Pleasant, SC; Karl Stonecipher, MD,
Physicians Protocol, Greensboro, NC; Vincent Res-
tivo, MD, Hill Country Eye Center, Cedar Park, TX; N.
Timothy Peters, MD, Clear Advantage Vision Correc-
tion Center, Portsmouth, NH; Y. Ralph Chu, MD, Chu
Vision Institute, Bloomington, MN; Ronald Krueger,
MD, UNMC Truhlsen Eye Institute, Omaha, NE; Vance
Thompson, MD, Vance Thompson Vision, Sioux Falls,
SD; Mark Lobanoff, MD, North Suburban Eye Special-
ists, Coon Rapids, MN). Written informed consent was
obtained from all patients. The study was approved by
the Advarra Institutional Review Board and followed
the tenets of the Declaration of Helsinki.

INCLUSION CRITERIA

The study included patients aged 22 years or older
seeking unilateral or bilateral LASIK surgery with a re-
fractive goal of emmetropia; manifest refraction spheri-
cal equivalent (MRSE) between -1.00 and -11.50 D
with or without astigmatism (sphere between -1.00 and
-10.00 D, cylinder between 0.00 and -3.00 D) demon-
strating stable refraction (a change of 0.50 D or less in
sphere and cylinder) for a minimum of 12 months prior
to surgery; uncorrected distance visual acuity (UDVA)
of 20/40 or worse; corrected distance visual acuity
(CDVA) of 20/25 or better; 0.50 D or less difference be-
tween the cycloplegic and manifest refraction at the
preoperative visit; normal corneal topography as deter-
mined by the investigator; and willingness to comply
with the schedule for all postoperative follow-up visits.

Contact lens users were instructed to discontinue con-
tact lens use for at least 2 weeks (for hard or toric lenses)
or 3 days (for soft contact lenses) prior to the preopera-
tive examination and through the day of surgery. In ad-
dition, they needed to demonstrate stable computed cor-
neal topography and stable refraction (within +0.50 D) as
determined by MRSE on two consecutive examinations
at least 1 week apart in the study eye and an axis of the
cylinder not differing by more than 15 degrees.
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EXCLUSION CRITERIA

Exclusion criteria were history or evidence of reti-
nal vascular disease, corneal disease, keratoconus
(manifest or forme fruste), glaucoma or glaucoma sus-
pect, central corneal scars affecting visual acuity, sys-
temic disease that may affect wound healing (eg, auto-
immune disease, systemic connective tissue disease,
diabetes, or severe atopic disease), acute or chronic
disease or illness (eg, immunocompromised, rheu-
matoid arthritis, clinically significant atopic disease,
or acne rosacea) that would increase operative risk or
may confound the results of the study.

Individuals were also excluded if they had previous
intraocular or corneal surgery or demonstrated unsta-
ble keratometry with irregular mires, irregular astigma-
tism, visually significant or progressive cataract, ocular
muscle disorder (including strabismus or nystagmus, or
another disorder affecting fixation), or mesopic pupil
size greater than 7 mm. Eyes with an estimated residual
corneal bed thickness of less than 250 pm or Schirmer’s
preoperative test score less than 4 mm/5 minutes with-
out anesthesia were also excluded. Additional exclu-
sion criteria included known sensitivity to any study
medication, use of chronic medications (including
those known to affect wound healing, such as corti-
costeroids or antimetabolites), and use of medications
such as isotretinoin (Accutane; Wyeth Pharms, Inc) or
amiodarone hydrochloride (Cordarone; Wyeth Pharms,
Inc) that may increase the risk to the participant or con-
found the study outcomes. In addition, patients partici-
pating in any other ophthalmic clinical trial within 30
days of screening or during this clinical trial, and those
who were pregnant, lactating, or planning to become
pregnant during the study were excluded.

PREOPERATIVE AND POSTOPERATIVE EXAMINATIONS

Preoperative evaluation included assessment of the
patient’s ocular and medical history, UDVA, CDVA,
cycloplegic and manifest refraction, pachymetry, kera-
tometry, corneal topography or tomography, slit-lamp
examination, dilated fundus examination, intraocular
pressure (IOP), and pupil size.

Postoperatively, patients were assessed at 1, 3, 6, and
9 months for UDVA, CDVA, manifest refraction, corneal
topography, slit-lamp examination, dilated fundus ex-
amination, IOP, pupil size, complications, and adverse
events. Patients were asked to self-administer the Patient-
Reported Outcomes With LASIK (PROWL) questionnaire
preoperatively and postoperatively at 9 months to assess
patient-reported outcomes.

A sub-study conducted at four clinical sites also
evaluated the mean preoperative and 6-month postop-
erative endothelial cell density (ECD) measurements
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using a non-contact specular microscope (Konan NSP-
9900; Konan Medical, Inc) and contrast sensitivity
(Clinical Trial Suite-1000; M&S Technologies) chang-
es under mesopic conditions.

STUDY ENDPOINTS

The effectiveness endpoints were the percentage
of eyes that achieved predictability of MRSE within
+0.50 and +1.00 D and the percentage of eyes targeted
for emmetropia that achieved a UDVA of 20/40 (0.3
logMAR) or better.

Safety was assessed by evaluating the change in
lines of CDVA postoperatively compared to preopera-
tive CDVA. The incidence of adverse events, compli-
cations, and results from the PROWL questionnaire
were also reported. Other safety parameters evaluated
as a part of the sub-study included preoperative and
6-month postoperative ECD measurements and con-
trast sensitivity changes under mesopic conditions for
both eyes at four clinical sites by specular microscopy.

SURGICAL PROCEDURE

All surgeries were performed under topical anesthe-
sia by experienced LASIK surgeons. Corneal lamellar
flaps were created using the commercially available
femtosecond laser of the investigator’s choice prior
to performing LASIK. LASIK was performed using a
new aspheric ablation algorithm (version 1.28 US SW)
with the Technolas Teneo 317 (Model 2) excimer laser
workstation (Technolas Perfect Vision, Bausch+Lomb,
Inc) on one or both eyes per its Instructions for Use.
The patient’s manifest refraction values were entered
into the laser, and no nomogram adjustments were
made. The excimer laser treatment was performed us-
ing default parameters (K = 43.3, Q =-0.2). The optical
zone diameter (OZ) was 6.4 mm (range: 5.4 to 6.6 mm).
Static cyclotorsion compensation was not performed.

STATISTICAL ANALYSIS

Up to 334 eyes meeting the study eligibility criteria
were planned to be recruited, yielding a sample size of
300 evaluable eyes at the final visit after a 10% dropout
rate. The primary effectiveness endpoints were analyzed
for the observed data. Summaries for continuous and or-
dinal variables included the number of observations (n),
arithmetic mean, and standard deviation. Summaries for
discrete variables included counts and percentages.

The normality of the scale data was checked using
the Kolmogorov-Smirnov test. For normally distributed
scale data, the preoperative and postoperative data were
compared using paired t-tests. For the data that were
not normally distributed, a non-parametric Wilcoxon
signed-rank test was used. For the statistical analysis of



categorical data, McNemar’s test was used. Eyes were
treated as independent sampling units, ignoring any
correlation between the 2 eyes of each patient, as is cus-
tomary for LASIK clinical trials. A P value less than .05
was considered statistically significant.

RESULTS

A total of 333 eyes from 168 patients were enrolled
and treated, including 51 eyes treated for spherical
myopia and 282 eyes for astigmatic myopia. The mean
age of all 168 patients was 33 + 7 years (range: 22 to
50 years), and the majority of patients were White
(83.3%). More than half of the patients were women
(60.1%). Of the 168 patients, 165 underwent bilateral
surgery and 3 underwent unilateral treatment. Seven-
teen of 333 eyes discontinued the study, leaving 316
eyes available for analysis at postoperative 9 months.
The preoperative patient characteristics are summa-
rized in Table 1.

VISUAL OUTCOMES

All eyes were targeted for emmetropia. At postopera-
tive 9 months, 97.8% of eyes demonstrated a UDVA of
20/25 or better and 99.7% had a UDVA of 20/40 or bet-
ter (Figure 1A). When stratified by the type of refractive
treatment, 100.0% of eyes treated for spherical myopia
and 99.6% of eyes treated for astigmatic myopia had a
UDVA of 20/40 or better at the 9-month visit. At post-
operative 9 months, UDVA was within one line of pre-
operative CDVA in 92.1% of the eyes (Figure 1B). At
postoperative 9 months, all eyes had CDVA of 20/25 or
better; 4.4% of eyes gained two or more lines of CDVA
and none of the eyes lost two or more lines of CDVA at
9 months postoperatively (Figure 2).

REFRACTIVE OUTCOMES

Figure 3A represents attempted versus achieved re-
fraction; 92.7% of eyes achieved residual refractive er-
ror within +0.50 D and 99.1% achieved refractive error
within +1.00 D (Figure 3B). The corresponding percent-
ages for eyes treated for spherical myopia were 96.1%
and 100%, respectively. Among eyes treated for astig-
matic myopia, 92.1% of eyes were within +0.50 D and
98.9% were within #1.00 D. The mean MRSE improved
from -5.67 + 2.52 D preoperatively to -0.04 + 0.32 D at
postoperative 9 months. In eyes treated for spherical
myopia, the mean preoperative MRSE improved from
-5.22 + 2.23 t0 -0.09 + 0.28 D at postoperative 9 months.
In eyes treated for astigmatic myopia, it improved from
-5.75 = 2.57 to -0.03 = 0.33 D (Figure 4). Refractive re-
sults were stable, with 96.2% (1 to 3 months), 95.3%
(3 to 6 months), and 93.9% (6 to 9 months) showing a
change in MRSE of 0.50 D or less.
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TABLE 1
Patient Characteristics and Preoperative
Manifest Sphere and Cylinder (168
Patients, 333 Eyes)
Characteristic Value
Age (years), mean + SD 325+ 6.6
Sex, n (%)
Male 67 (39.9)
Female 101 (60.1)
Ethnicity, n (%)
Hispanic or Latino 19 (11.3)
Not Hispanic or Latino 149 (88.7)
Race, n (%)
American Indian or Alaska Native 1(0.6)
Asian 18 (10.7)
Black/African American 3(1.8)
Native Hawaiian or Other Pacific Islander 0
White 140 (83.3)
Multi-racial 3(1.8)
Unknown 3(1.8)
Sphere (D), n (%)
-1.00 to -2.00 49 (14.7)
-2.01 to -3.00 34 (10.2)
-3.01 to -4.00 40 (12.0)
-4.01 to -5.00 43(12.9)
-5.01 to -6.00 35(10.5)
-6.01 to -7.00 39 (11.7)
-7.01 to -8.00 43(12.9)
-8.01 to -9.00 26 (7.8)
-9.01 to 10.00 24 (7.2)
Cylinder (in minus notation) (D), n (%)
0.00 51 (15.3)
-0.25 to -0.50 107 (32.1)
-0.51 to -1.00 77 (23.1)
-1.01 to -2.00 74 (22.2)
-2.01 to -3.00 24 (7.2)
D = diopters; SD = standard deviation

Of the 316 eyes, 73.1% showed improvement in
astigmatism from preoperatively to postoperatively.
There was no change in astigmatism (from preop-
eratively to postoperatively) in 18% of eyes. None
of the eyes showed an increase in refractive astig-
matism of greater than 0.75 D from preoperatively
to postoperatively. The percentage of eyes with a
residual refractive cylinder of 0.50 D or less and
1.00 D or less was 93% and 99.4%, respectively,
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at postoperative 9 months (Figure 5A). The Alpins
method of astigmatism analysis was used to evalu-
ate results in 265 eyes with preoperative refractive
astigmatism of 0.25 D or greater. Figure 5B shows
target induced astigmatism against surgically in-
duced astigmatism at 9 months postoperatively. The
mean postoperative angle of error was 1.9 + 14.4 de-
grees (Figure 5C). Visual, refractive, and astigmatic
data obtained at different time points from months 1
to 9 are summarized in Table 2.

ECD AND CONTRAST SENSITIVITY

The ECD sub-study included 124 eyes with a mean
preoperative ECD of 2,803.24 + 315.57 cells/mm? and a
6-month postoperative ECD of 2,811.76 + 297.64 cells/
mm?. The contrast sensitivity sub-study included 47 pa-
tients. The mean postoperative mesopic contrast sensi-
tivity without glare measured in cycles per degree (cpd)
was similar to or better than the preoperative mean con-
trast sensitivity, with statistically significant improve-
ment (from preoperatively to postoperatively) observed
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for 6 and 12 cpd. A similar trend was observed for the
mesopic contrast sensitivity with glare. The mean post-
operative contrast sensitivity values were either similar
to or better than the mean preoperative contrast sensi-
tivity at all cpd levels, with statistically significant im-
provement observed at 3, 6, and 12 cpd (Figure 6).

PATIENT-REPORTED OUTCOMES

The proportion of patients reporting “no or little dif-
ficulty” in performing daily activities improved post-
operatively, with statistically significant improvement
in driving at night or in difficult conditions and per-
forming outdoor activities. Similarly, the incidence of
visual phenomena also reduced postoperatively, with
a higher proportion of patients documenting no star-
bursts, glare, or distorted/blurry vision postoperative-
ly. The symptoms of ocular discomfort also improved
postoperatively (Table 3). Postoperatively, there was
a statistically significant improvement in the propor-
tion of patients reporting being “somewhat to very sat-
isfied” with their vision compared to preoperatively
(98.1% vs 27.7%; P < .001).

DISCUSSION

This pivotal study was undertaken to determine the
safety and efficacy of LASIK performed with the Tech-
nolas Teneo 317 (Model 2) excimer laser to correct
myopia and myopic astigmatism. The new aspheric ab-
lation profile used in the study yielded excellent post-
operative visual and refractive outcomes with high pa-
tient satisfaction. These results obtained in the current
study are encouraging, given that no nomogram adjust-
ments were made and the patient’s manifest refraction
was used for entry into the laser in all cases.

The refractive outcomes remained stable with a
mean change of -0.03 D (range: -0.01 + 0.31 to -0.04 +
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0.32 D) in postoperative refraction from 1 to 9 months.
The refractive stability (x0.50 D) achieved in the cur-
rent study at 1 to 3 months, 3 to 6 months, and 6 to
9 months was comparable to the pivotal trial of the
U.S. Food and Drug Administration (FDA)-approved
topography-guided LASIK.™

The mean postoperative manifest refraction depicts
the accuracy of refractive outcomes, and the standard
deviation of postoperative refractive outcomes aids in
evaluating the precision of a laser system. A lower value
of standard deviation denotes that the values are closer
to the mean, indicating less spread of data and greater
reliability of refractive results. In the current study, the
small magnitude of mean postoperative MRSE (-0.04 D)
and a low standard deviation of 0.32 D at 9 months are
consistent with the overall positive clinical outcomes.
Furthermore, the accuracy and precision of the outcomes
achieved with the Technolas Teneo 317 Model 2 excimer
laser were found to be comparable to or better than the
topography-guided and wavefront-guided LASIK with
FDA-approved laser systems.'*'> For example, the accu-
racy (-0.06 and -0.04 D at 6 and 9 months) achieved in
the current study was similar to the accuracy achieved
with topography-guided LASIK (0.0 and 0.01 D at 6 to
12 months) and better than that reported for wavefront-
guided LASIK (-0.46 to -0.49 D at 6-12 months).'*!5 Simi-
larly, the precision of the laser system (0.31 to 0.32 D at
6 and 9 months, respectively) in the current study was
comparable to the precision achieved with topography-
guided LASIK (0.27 and 0.35 D at 6 to 12 months) and
better than that achieved with wavefront-guided LASIK
(0.40 to 0.45 D) at 6 to 12 months.'415
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The findings achieved in the current study are
comparable to the previously reported findings of
topography-guided or wavefront-guided LASIK in
terms of efficacy, spherical equivalent refractive pre-
dictability, astigmatism accuracy, and safety.'*15 The
percentage of eyes with postoperative UDVA of 20/20
or better was 90.8% in the current study, which is
comparable to the values reported in the pivotal tri-
al of topography-guided LASIK (92.6%) and better
than those of wavefront-guided LASIK (83.8%).141°
When considering refractive accuracy, the current
study showed 92.7% of eyes achieving MRSE within
+0.50 D, which was better than that reported in the
pivotal trial of wavefront-guided LASIK (65.9%) and
similar to that reported in the pivotal trial of topogra-
phy-guided LASIK (94.8%).'%1%
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Figure 5. (A) Comparison of the preoperative and postoperative refractive astigmatism accuracy. (B) Scatterplot of target-induced astigmatism
(TIA) versus surgically induced astigmatism (SIA). (C) The angle of error graph. D = diopters

Likewise, the proportion of eyes (93%) with cylin-
der within +0.50 D was comparable to that reported in
the pivotal trial of topography-guided LASIK (90%).1*
Vector analysis showed a small mean magnitude of
error (-0.04 D) and angle of error (1.92°), verifying the
current study’s excellent correction and alignment of
the astigmatic treatment. It is to be noted that these out-
comes were achieved without compensating for static
cyclotorsion. In the authors’ experience, cyclotorsion
compensation may help further improve the astigmatic
outcomes. None of the eyes showed clinically meaning-
ful loss (2 or more) in lines of CDVA. These findings also
corroborate the published findings for wavefront-guid-
ed (0.0%) and topography-guided (0.4%) LASIK."*1®

Contrast sensitivity is an important parameter for as-
sessing visual function after laser refractive surgery. It
has been documented to initially decrease (compared
to preoperative levels) and then recover to near-normal
levels in the first few months.'®'” Studies comparing
the changes in contrast sensitivity with various abla-
tion profiles (wavefront-guided, wavefront-optimized,
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and topography-guided) showed variable outcomes.
Although one study found a slight increase in meso-
pic contrast sensitivity following topography-guided
LASIK and a slight decrease following wavefront-op-
timized LASIK (both statistically not significant),’® a
different study found mesopic contrast sensitivity to
be comparable at lower cpd levels (1.5, 3, and 6 cpd)
and deteriorate significantly at higher cpd levels (12
and 18 cpd) following both topography-guided and
wavefront-optimized LASIK.' A comparison of con-
trast sensitivity outcomes following wavefront-guided
and wavefront-optimized LASIK documented signifi-
cant improvement at all spatial frequencies following
wavefront-optimized LASIK and no significant changes
in contrast sensitivity (from preoperatively to 6 months
postoperatively) following wavefront-guided LASIK.?°
Alternatively, the other study showed that wavefront-
guided LASIK resulted in better contrast sensitivity
outcomes than wavefront-optimized LASIK.*!

Because low light conditions have more influence
on contrast sensitivity, the current study evaluated



TABLE 2
Visual, Refractive, and Astigmatic Data at Different
Postoperative Time Points From Month 1 to 9

3 Months (n = 305)

6 Months (n = 299) 9 Months (n = 316)

Parameter 1 Month (n = 313)
Visual outcomes (efficacy) (logMAR])
UDVA 20/20 or better 86.3%2
UDVA 20/25 or better 94.9%:2
UDVA 20/32 or better 99.0%:2
Visual outcomes (safety) (logMAR)
No change in the lines of CDVA 67.1%
Gain of 1 line 26.5%
Gain of > 2 lines 3.2%
Loss of 2 lines 0.0%
Loss of > 2 lines 0.0%
Refractive outcomes (D)
Mean MRSE -0.01 £ 0.31
% eyes within +0.50 D 94.2%
% eyes within +1.00 D 98.7%
Astigmatic outcomes (D)
Mean refractive cylinder -0.15+0.28
% eyes within +0.50 D 93.3%
% eyes within +1.00 D 99.4%

89.8% 85.6% 90.8%
97.4% 97.0% 97.8%
99.3% 99.3% 99.4%
62.0% 66.2% 63.9%
33.1% 29.4% 30.4%
3.3% 3.7% 4.4%
0.0% 0.0% 0.0%
0.0% 0.0% 0.0%
-0.03 £ 0.31 -0.06 + 0.33 -0.04 £ 0.32
94.1% 92.0% 92.7%
99.0% 98.3% 99.1%
-0.18 + 0.30 -0.19 + 0.31 -0.13+0.29
90.8% 91.0% 93.0%
99.0% 99.0% 99.4%

CDVA = corrected distance visual acuity; D = diopters; MRSE = manifest spherical equivalent; UDVA = uncorrected distance visual acuity
2Percentages based on N = 315. For two eyes (1 patient], UDVA data were available, but manifest refraction and CDVA data were not available.

changes in mesopic contrast sensitivity with and with-
out glare.?? In the current study, the 6-month meso-
pic contrast sensitivity improved from baseline across
all cpd levels (1.5, 3, 6, and 12 cpd), with statistically
significant improvement observed at 3, 6, and 12 cpd
with glare and at 6 and 12 cpd without glare. Factors
such as maintenance of corneal asphericity (Q value),
less induction of higher order aberrations, use of the
larger optical zone, absence of microfolds or other
flap-related optical imperfections, irregular collagen
deposition, and interface debris may play a role.?*3!

To evaluate patient-reported outcomes, self-admin-
istered validated questionnaires are preferred over
physician-administered ones, because the latter are
considered more prone to bias.?? In the current study,
the self-administered PROWL questionnaire was used
preoperatively and postoperatively. Following sur-
gery, the frequency of visual phenomena reduced, and
the patients experienced less difficulty driving at night
or during difficult conditions. A higher proportion of
patients could actively participate in sports or other
outdoor activities with no or little difficulty. Overall,
the proportion of patients who were somewhat to very
satisfied with their vision improved from 27.7% pre-
operatively to 98.1% postoperatively.
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TABLE 3
Preoperative and Postoperative Patient-Reported
Outcomes Assessed Using the PROWL Questionnaire

Percentage of Patients

Outcome Preoperative Postoperative P
No/little difficulty performing daily activities
Driving during daytime 98.1% 98.7% 1.000
Driving at night 83.0% 98.7% <.001
Driving in difficult conditions 87.4% 98.7% <.001
Active sports or other outdoor activities 81.1% 100.0% <.001
Activities requiring near vision 96.9% 98.7% .453
Reading ordinary print in newspaper 97.5% 98.1% 1.000
Reading small print in a telephone book, on a medicine bottle, or on legal forms 93.7% 96.2% 424
No incidence of visual phenomena in the previous 7 days
Starbursts or halos 76.1% 85.5% .040
Glare 76.1% 79.9% 451
Distorted vision 91.8% 95.0% .302
Blurry vision 81.8% 90.6% .013
Frequency of symptoms of ocular discomfort (none/some of the time)
Light sensitivity 93.7% 95.6% 629
Gritty eyes 99.4% 99.4% 1.000
Painful or sore eyes 98.7% 100.0% .500
Satisfaction with the present vision
Somewhat to very satisfied 27.7% 98.1% <.001
PROWL = Patient-Reported Outcomes With Laser in situ keratomileusis
The current study had a few limitations. Preopera- AUTHOR CONTRIBUTIONS

tive higher order aberrations were not measured, so
the change in higher order aberrations induced by
surgery could not be determined. Although the re-
fractive outcomes were found to be stable throughout
the follow-up at 9 months and are expected to remain
stable over longer follow-up time points, further stud-
ies with longer follow-up periods can provide more
insights regarding the safety and efficacy of the laser.

This study demonstrates that LASIK surgery per-
formed with a new aspheric ablation algorithm of the
Technolas Teneo 317 (Model 2) excimer laser using
the patient’s manifest refraction is safe and effec-
tive for correcting myopia and myopic astigmatism.
The refractive outcomes were stable throughout the
follow-up of 9 months. The mesopic contrast sen-
sitivity values trended to improve postoperatively
compared to the preoperative values, with statistical-
ly significant improvement observed at 3, 6, and 12
cpd (with glare) and at 6 and 12 cpd (without glare).
The outcomes of the PROWL questionnaire also sug-
gest improved quality of vision in eyes with moder-
ate to high myopia.
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