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Purpose: To calculate the minimum number of Femtosecond laser-assisted cataract surgery
(FLACS) procedures required per month to pay off the fixed investment cost over 5 years to
achieve break-even.

Setting: A rural ophthalmology practice located in the mid-West United States.

Design: An economic analysis, based on real-world, retrospectively collected data over 12
months, from an ambulatory surgical care perspective.

Methods: FLACS was initiated in 2017 with the LenSx™ laser (Alcon Vision LLC., Fort
Worth, TX). The incremental cost of FLACS, cases needed to break-even, return on invest-
ment (ROI), patient education, and marketing efforts were assessed. The financial analysis
considered cataract volume, conversion rates, fixed (eg, principal) and variable (eg, supplies)
costs, and revenue in the first 12 months.

Results: The clinic performed 2717 cataract surgeries in the 12-month period, with 1304
(48%) of patients converting to FLACS. Of FLACS procedures, 613 (47%) selected an
advanced-technology intraocular lens (AT-IOL; eg, toric or lifestyle IOL), and the remaining
patients selected a monofocal IOL with laser astigmatism correction. FLACS increased AT-
IOL use by 113 procedures (23%) compared to volumes in the year prior to FLACS. Overall,
FLACS was predicted to be profitable, with only 13 cases required per month to break even
in 5 years. If both facility and physician fees are considered revenue, only eight cases per
month are required to break-even in 5 years.

Conclusion: The practice experienced a greater-than-anticipated conversion to FLACS and
increased selection of AT-IOLs, well above the break-even volume required, contributing to
a rapid return on their investment.

Keywords: cataract surgery, economic, return on investment, financial pro-forma,

femtosecond laser

Introduction

Healthcare costs and demand continue to rise globally, which poses issues for finite
budgets. This is especially evident in cataract surgery, as this is one of the most
frequently performed surgical procedures in developed countries." There has been
a decline in reimbursement for cataract surgery since 1985 of 69%.> Many surgeons
are concerned about the financial viability of non-refractive cataract surgery due to
declining reimbursement.” Advanced-technology intraocular lenses (AT-IOLs; eg,
those correcting astigmatism or presbyopia) can provide an additional source of
revenue for ophthalmologists. However, few patients opt for these lenses, so many
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cataract cases are performed at the lowest level of reim-
bursement. At the same time, patient expectations of cat-
aract surgery are changing from simple removal of visual
obstruction to that of restoring normal vision and achiev-
ing spectacle independence.>* Unsatisfied patients pose
a risk for reputation and referrals, which are key to con-
tinued success.

Femtosecond laser-assisted cataract surgery (FLACS)
helps automate the creation of corneal incisions, capsulor-
hexis, and pre-cuts the lens prior to the intraocular steps of
surgery.” This automation can help reduce procedural varia-
tion and improve technical accuracy. Several meta-analyses
that compare FLACS with manual cataract surgery have
been published, with FLACS often showing improved cap-
sulorhexis circularity, lower central corneal thickness and
endothelial cell loss, lower phacoemulsification time and
power, and improved corrected distance visual acuity.®®
Such advancements in technology may help to build patient
satisfaction and optimize clinical practice success.

Over the last several years, there has been a large shift
in the site of cataract surgery from hospital outpatient
departments to ambulatory surgical centers (ASCs). In
fact, the proportion of cataract surgeries performed at
ASCs increased from 43.6% in 2001 to 73.0% in 2014.°
In the face of healthcare funding constraints and declining
reimbursement rates, ASCs need to evolve to remain
financially viable, while retaining and attracting required
patient volumes. Adoption of FLACs may represent an
important opportunity that helps to achieve these objec-
tives, given its proven incremental benefits, demonstrated
safety, and its use in many “premium” refractive services
that provide additional revenue, including astigmatism
correction, and implantation of AT-IOLs. Adding technol-
ogies with increased precision and reproducibility can help
to increase patient confidence and overall satisfaction.

However, there are concerns with adopting FLACS
technology, including the capital investment and per-
procedure costs, and patient acceptance and willingness
to pay.'® The magnitude of increase in practice revenue is
dependent on the financial details of implementation,

which impact subsequent incremental increases in rev-
enue. Limited studies are currently published which com-
prehensively assess these factors. As such, a United States
(US) economic analysis was conducted by a three-
physician ophthalmology practice to determine the mini-
mum number of FLACS procedures required per month to
pay off fixed investment costs over 5 years. This study will
help to illustrate how other clinics can predict the return on

investment (ROI) according to their own setting
parameters.
Methods

This three-surgeon ophthalmology practice is located in an
Appalachian region, servicing a mostly rural area of Ohio
and West Virginia, USA. The practice has several
strengths, including a good local reputation with a large
market share, and a history of offering innovative ophthal-
mology services, such as laser-assisted in situ keratomi-
leusis (LASIK) and AT-IOLs. However, as the region’s
average income was lower than the national average,''
there were concerns that uptake of the elective FLACS
procedure and AT-IOLs would be limited. A business plan
was developed to efficiently incorporate FLACS technol-
ogy into the practice. This included the development of
a marketing plan and patient education materials, as well
as a fiscal projection to determine if FLACS was finan-
cially feasible (Table 1).

The practice began using FLACS in July 2017 after
acquiring the LenSx™ laser (Alcon Vison LLC., Fort
Worth, TX). Cataract patients could select a standard sur-
gery (monofocal IOL) with or without FLACS, or a fully
refractive procedure (AT-IOL + FLACS). Patients with
astigmatism could correct their astigmatism with laser
incisions or a toric IOL. As they are not a covered benefit,
the incremental charge for use of the laser for astigmatism
management, and/or for any AT-IOLs were paid out-of-
pocket by patients.'”> For cataract patients selecting
a monofocal IOL seeking additional refractive benefits,

through imaging and arcuate incisions, only the additional

Table | Schematic of Components Considered in Business Model for Integration of Femtosecond Laser-Assisted Cataract Surgery

Marketing Initiative

Educational Initiatives

Financial Analysis

® Website and Facebook ads
® Newspaper, radio, TV, and billboard ads
® 3% of total practice expenses

FLACS and AT-IOL brochure
Educational videos

Technician and physician discussions
Patient educator and Surgery scheduler

Fixed and variable costs
Cataract volume
FLACS and AT-IOL conversion rates

.
.
°
® Patient charges
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charge of FLACS for astigmatism management would
require patient payment.12

The marketing campaign included newspaper, radio,
TV, billboards, website and Facebook ads to inform local
patients that FLACS was now offered at the clinic.
Patients opting for FLACS were surveyed to learn how
they first heard about FLACS. Patients who chose tradi-
tional manual surgery were surveyed to determine what
influenced their decision and how they heard about the
clinic. Furthermore, patient education materials were
developed for several stages of the patient pathway.
Educational brochures were provided for offices of refer-
ring practitioners or optometrists, and a short video con-
trasting conventional and laser-assisted cataract surgery
was provided to patients during their cataract evaluation
at the office. Upon arrival to our clinic, patients referred
for a cataract evaluation were provided with handouts of
detailed information for surgery options, including con-
ventional methods or bladeless (FLACS), astigmatism cor-
rection options, AT-IOL options, and price. The material
included information on spectacle dependence after each
surgery type (eg, that glasses would be needed for near
vision after monofocal toric IOL surgery, and that glasses
may still be needed for reading or low-light activities after
lifestyle IOL surgery). An employee was designated the
role of a dedicated “patient educator”. Several initiatives
communicated directly to referring doctors, including the
use of an existing practice ambassador to distribute educa-
tion materials to referring offices, and hosting a continuing
education meeting about FLACS at the surgery center.
Referring doctors viewed a demonstration of laser inci-
sions into a model acrylic eye and had an opportunity to
ask questions regarding the technology.

The financial analysis was conducted by integrating
data and calculations within a Microsoft Excel file that
could vary several input values. Data collection was retro-
spective in nature and did not qualify as human subjects
research as defined by either the Food and Drug
Administration (21 CFR 50.3 g), 56.102¢) or 21 CFR
812.3p)) or the Department of Health and Human
Services (45 CFR 46.102¢)1)); therefore, institutional
approval was not needed. The analysis considered fixed
and variable costs for the femtosecond laser, procedural
costs (supplies, labor), and the average patient charge from
a physician-owned ASC perspective (where both physician
service fee and ASC fee are considered revenue) and an
ASC-only perspective (excluding physician-component
fees). The incremental time costs of a FLACS procedure

were calculated by timing the femto portion of 75 con-
secutive FLACS cases and applying the wage cost.
Specifically, it was determined that it takes an average of
5.35 minutes to conduct the femto portion of the proce-
dure. Additional supply costs per FLACS case were lim-
ited to the SoftFit™ patient interface. Applying the hourly
wage of the staff required to support a surgery gave a total
of $57.10 in labor costs per FLACS case. Key inputs for
the financial analyses are described in Tables 2 and 3. As
financial details vary across practices, one-way and two-
way sensitivity analyses were performed to determine
break-even requirements for alternate labor costs (50% or
80% reduction) and/or revenue (20% and 50% reduction).

A wide variation in revenue was selected to test the

Table 2 Monthly Femto Cases Required to Break-Even for the
Physician-Owned Ambulatory Surgical Center
Including Main Analysis and Sensitivity Analyses

Repayment Period)

Perspective,
(5-Year

Parameter Estimated Cost ($)
Femto laser fixed costs® $487,451
Patient interface cost (per surgery) $300
Incremental labor cost (per surgery)® $57
Average patient charge® $1498
Monthly FLACS cases required to 8 cases

break-even

One-Way Sensitivity Analysis

Parameter Varied Value Monthly Volume
Tested Required

Revenue (—20%) $1198 10

Revenue (—50%) $749 21

Labor cost (-50%) $29 7

Labor cost (—80%) $11 7

Two-Way Sensitivity Analysis

Labor (—50%) and revenue $29, $1198 10

(—20%)

Labor (—50%) and revenue $29, $749 20

(=50%)

Labor (—80%) and revenue $I11, $1198 10

(—20%)

Labor (—80%) and revenue $11, $749 19

(—50%)

Notes: *Principal + interest of finance for time horizon + service (Ist year on
warranty, additional years on contract). "Based on 75 FLACS cases, 5.35 minutes
were observed to be required additionally for the femtosecond laser portion of
procedure. Wage per procedure considers incremental time multiplied by
per minute wages for staff involved in surgery. “Reflects total FLACS charges
pertaining to ambulatory surgical center facility and physician component fees.
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Table 3 Monthly Femto Cases Required to Break-Even for the
Ambulatory Surgical Center Perspective, Including Main Analysis
and Sensitivity Analyses (5-Year Repayment Period)

Parameter Estimated Cost ($)
Femto laser fixed costs® $487,451
Patient interface cost (per surgery) $300
Incremental labor cost (per surgery)® $57
Average patient charge® $1020
Monthly FLACS cases required to 13 cases

The number of FLACS cases required per month to
break-even was calculated according to Equation 1. To
determine whether the technology was worth the invest-
ment and its impact on practice finances, ROI was calcu-
lated over the 5-year period according to the classic
definition of ROI, Equation 2,'* using data collected in
the first year. Net income generated by FLACS was deter-
mined by subtracting the AT-IOL cost, the labor cost, and
the interface supply cost from the FLACS revenue.

Equation 1: Number of FLACS Patients Per Month

Notes: *Principal + interest of finance for time horizon + service (Ist year on
warranty, additional years on contract). ®Based on 75 FLACS cases, 5.35 minutes
were observed to be required additionally for the femtosecond laser portion of
procedure. Wage per procedure considers incremental time multiplied by
per minute wages for staff involved in surgery. “Reflects total FLACS charges only
to ambulatory surgical center facility, excluding physician component.

financial viability under increasingly conservative condi-

tions, and improve the applicability of results globally,

1
where labor costs, as well as revenue per case, are lower."”

break-even Required to Break-Even
One-Way Sensitivity Analysis Total 5 yr fixed costs
. ~+ 60 months
Parameter Varied Value Monthly Volume Ave.rage P atient Incremental
Tested Required patient — interface — labor cost
charge cost
Revenue (—20%) $816 18
Revenue (~50%) $510 53 Equation 2: Return on Investment
Labor cost (~50%) 329 8 (5yrrevenue — 5yr costs)
Labor cost (—80%) $11 12 x100%
5 yr costs

Two-Way Sensitivity Analysis
Labor (—50%) and revenue $29, $816 17
(-20%) Results
Labor (—50%) and revenue | $29, $510 45 The site increased marketing efforts in the year of FLACS
(=50%) initiation to increase awareness of FLACS and AT-IOLs.
Labor (—80%) and revenue $11, $816 18 . 0 .

Overall, the site spent 3% of total business expenses on
(-20%) . . . .

ki h th high

Labor (-80%) and revenue | $11, $510 " marketing, on par w.1t the n?dustry ave.rage, but higher
(~50%) than the annual 2% invested in years prior. However, as

demonstrated in Table 4, a surprisingly low number of
patients recognized any paid forms of marketing on the
survey, as the majority of patients were identified through
referral by doctors and other patients.

FLACS was well received by patients, with over 1300
FLACS cases completed in the first 12 months (48% of the
practice’s cataract cases opting for the new technology).
Individual conversion rates between surgeons were simi-
lar, ranging from 47%-52%. FLACS increased the use of

Table 4 Survey Responses to Methods of Advertising That Led Patients to Select the Clinic

Conventional Cataract Surgery Patients (N=100) FLACS Patients (N=145)
Referring doctor 51 (51%) 71 (49%)
Friend/other patient 47 (47%) 70 (48%)
Billboard ad 7 (7%) 7 (5%)
Television ad 2 (2%) 12 (8%)
Newspaper ad 2 (2%) 6 (4%)
Website 3 (3%) 4 (3%)
Other 4 (4%) 7 (5%)

Notes: Percentages add to more than 100, as patients could select multiple options. For conventional cataract surgery, “other” included the

phonebook, for FLACS, “other” included Facebook and NPR radio.
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Toric Implant (Astigmatism-correcting)

Figure | IOL selection and surgery types within FLACS procedures.

AT-IOLs, up 113 units (23%) compared to the 12-month
period prior to FLACS initiation. FLACS also introduced
a novel revenue stream from monofocal IOL recipients,
with a monofocal IOL selected in 691 (53%) of FLACS
procedures (Figure 1). Overwhelmingly, the main influ-
ence for selecting FLACS technology was a patient’s dis-
cussion with their doctor (identified by 123 [85%] of the
145 FLACS patients surveyed) followed by the patient
educator (57 [39%]) and surgery scheduler (46 [32%]),
with 3041 (20-30%) of patients also identifying the
patient handout, educational video, or discussion with the
technician as influential. Similarly, most patients selecting
FLACS identified the referring physician as the source that
led them to the clinic (71 [49%]; Table 4). The three main
reasons for selecting conventional cataract surgery were
price sensitivity (identified by 75 [75%] of the 100 patients
surveyed), lack of belief that FLACS had advantages (14
[14%]) and referring doctor advising against FLACS
(4 [4%]).

When considering a 5-year payment plan, the eco-
nomic analysis predicted that an average of 8 FLACS
cases would be required per month to break-even in 5
years from the perspective of a physician-owned ASC,
where both ASC and physician component fees are con-
sidered revenue (Table 2; Equation 1). As an alternate
scenario, if only the facility fee is included as revenue,
the break-even volume is predicted to increase to 13 cases
per month (Table 3). As can be seen from sensitivity
analyses within these tables, reduction in revenue per
case had the largest impact on the number of cases
required to break even. In either perspective, the highest
case volume required was in the analysis with a 50%
reduction in per-case revenue, and no reduction in labor
cost. At these values, the physician-owned ASC would
require 21 cases per month, while an ASC not receiving
physician component fees would require 53 cases per
month. Conversely, the most favorable break-even result

is seen when revenue is unchanged and labor cost is
reduced by 80%.

Data from the first year were used to estimate ROI for
the repayment period of 5 years according to Equation 2.
Dividing the net gains provided by FLACS by the proce-
dural and fixed costs for the 5-year period demonstrated an
ROI of 247%.

Discussion

This economic analysis was conducted to determine if
FLACS could be financially viable in an ophthalmology
practice servicing a mostly rural region in the mid-west
US Study results showed that FLACS demonstrated an
excellent financial trajectory within its first year of imple-
mentation and is predicted to remain a financial asset. Case
volumes required for break-even were very reasonable
with there being little concern as to whether these targets
could be consistently met. Case volumes predicted under
alternative assumptions remained in line with default find-
ings and were highly achievable.

One of the primary concerns that physicians have with
adopting FLACS technology is the significant capital
investment required. However, this study clearly demon-
strates that an ophthalmology clinic can be well compen-
sated for the expense and maintenance costs of FLACS,
not only by the secondary revenue stream that FLACS
provides but also by the increased uptake of AT-IOLs. In
fact, according to the ROI calculation, if first-year volumes
remain stable over the 5-year period, this practice would
see a return equal to double their total investments. This is
in line with a national survey wherein the majority (86%)
of ophthalmologists reported a positive outlook, anticipat-
ing a rapid return on investment due to patient volumes in
excess of break-even requirements. '

From a physician-owned ASC perspective, 8 FLACS
cases would be required each month to break-even in 5
years, while 13 would be required in the ASC-only per-
spective. This is comparable to a survey of 205 ophthal-
mologists in the US during the first years where FLACS
was commercially available, which reported a volume of
19 cases per month to break-even. This analysis used
a lower per-case margin of $532, and a higher 5-year
average fixed cost of $603,400,"° due to the use of
a variety of FLACS platforms (some of which cost in
excess of $500,000).'® Break-even volumes in the current
analysis are also comparable to a technology assessment
from Canada, which reported a total break-even case load
of 600 required by a clinic to support the acquisition of

Clinical Ophthalmology 2021:15
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FLACS technology.!” Another analysis found a much
higher annual patient volume required to support the
FLACS technology (1400 cases); similarly, this used
a more expensive laser with higher interest and lower
patient out-of-pocket costs.'® The time required to break-
even may be increased with higher laser or supply costs,
while higher surgical volumes, patient charges, and the
number of surgeons using the technology can all decrease
the time to break-even.”'>!”

Another source of uncertainty in adopting FLACS
technology is whether the patient conversion will be high
enough to support the financial investment of FLACS.'*'
This study shows patient conversions were very high
despite initial concerns that the region’s low average
income would limit disposable income and the uptake of
elective procedures. Within the first year, just under half of
all cataract procedures were performed with FLACS, con-
tributing to the excellent returns on investment. This is
lower than the 63% to 65% conversion rate reported in
other regions of the US with rural location or low average
regional income,'®'® but higher than international FLACS
conversion rates of 26% gathered during benchmarking
initiatives (internal data regarding the LenSx® laser plat-
form provided by Alcon).!” A lower conversion can be
offset by high patient volumes, as seen in the current
study, where actual monthly volumes were 8-times higher
than required to break-even, and almost 2-times higher
than nationally reported monthly volumes.'> This center
was supported by three surgeons, which promotes the
financial viability of FLACS as multiple surgeons can
draw a larger patient volume.

Although patient education initiatives and satisfied
patients leading to additional word-of-mouth referrals
were instrumental in driving conversion, marketing initia-
tives had less impact than anticipated. The most expensive
components of the advertising campaign were acknowl-
edged as the reason for selecting FLACS in less than 12
(8%) patients. It is possible the marketing promoted the
practice by keeping services in the forefront for local
referring doctors and patients in general, and thus, indir-
ectly supported referrals.

This study has some important limitations. First, eco-
nomic results were of focus. As such, data was not rigor-
ously collected to methodologically assess clinical
outcomes across the entire sample. However, meta-
analyses are increasingly demonstrating the improved ben-
efits and safety of FLACS technology.® These clinical
findings, in combination with our economic analysis, can

be interpreted as a win-win scenario for FLACS. Data
collection on an appropriately powered sample can help
to inform the clinical value of FLACS in more real-world
settings. Second, long-term (5 years) predictions were
based on data collected over a 12-month period.
Nevertheless, predictions for required monthly case
volumes were considerably lower than actual observed
cases, even in the worst-case analysis where revenue was
substantially reduced and labor costs remained high, ren-
dering any uncertainty about predictions over the 5-year
period to be low. Finally, the current analysis is clearly
dependent on the assumed costs and revenue (patient
charges), and only one (mostly rural) site was involved
in this economic analysis which may not be representative
of some other practices. However, costs in this study were
considered conservative given that additional labor costs
were also factored into the analysis, and sensitivity ana-
lyses were conducted to increase the generalizability of the
results in a global audience where labor costs and patient
willingness to pay may be considerably lower than in the
United States. As well, in an effort to vary driving factors
of the analysis to be more interpretable by other settings,
this financial analysis assessed two settings. The first con-
siders the break-even volume for a physician-owned ASC,
where the physician would receive compensation for their
role in the procedure (Table 2), and the second considers
the perspective of a facility that would not receive physi-
cian-component fees (eg, use by independent physicians;
Table 3). Future studies could analyze the first year of
FLACS implementation in other regions with different
considerations (eg, an urban setting, greater competition,
or a smaller practice) to improve the generalizability of
results.

The decision to adopt FLACS technology was an
expensive undertaking and carried risk, but having a well-
developed business plan inclusive of marketing, educa-
tional initiatives and a financial analysis allowed
a successful launch and efficient integration of this new
technology. In conclusion, patient acceptance of FLACS
was high and conversion to AT-IOLs was higher than
before the introduction of FLACS technology, which con-
tributed to a rapid financial return at a US Mid-West
ophthalmology practice. Education programs with multiple
points of contact were believed to be critical to inform
patients about FLACS technology, with minimal expendi-
ture on paid marketing required as word-of-mouth refer-
rals were high. Overall, FLACS was highly successful and
is predicted to be profitable for the practice.
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Conclusions

Medical practices must run as efficient businesses and
must generate enough revenue to cover expenses.
Ophthalmology is a therapeutic area facing increases in
operating costs due to constant technological advance-
ments, and a constant downward pressure on reimburse-
ments due to the high procedural volumes. This study
demonstrated that FLACS can provide ophthalmologists
with additional revenue streams related to refractive ser-
vices. The primary sources of uncertainty in adopting
FLACS technology, significant capital investment and
achieving sufficient patient volumes, were not a concern
as FLACS was well accepted by patients and referring
doctors, contributing to a rapid return on investment.

Abbreviations

AT-IOL, advanced technology intraocular lens; FLACS,
femtosecond laser-assisted cataract surgery; IOL, intraocu-
lar lens; LASIK, laser in situ keratomileusis; ROI, return
on investment; TV, television; U.S., United States.
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