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Background

Cystoscopy is one of the most common diagnostic
endoscopic examinations in the field of urology.’
While the first cystoscope can be traced to the early
1800’s, the flexible cystoscope for visualizing the
urinary bladder via the urethra did not emerge until
1973.2 The adoption of disposable, or single-use,
endoscopy rests largely on the cost-effectiveness of
a disposable, or single-use, platform relative to a
reusable system.®> Organizations contemplating the
utilization of single-use devices must consider their
costs against the costs associated with reusable
devices as well as the environmental impact of both.
An economic and environmental analysis may be
useful for advising organizations on the various costs
and carbon footprint associated with reusable
flexible cystoscopes.
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Objective
Analyze the various costs and carbon footprint
associated with reusable flexible cystoscopes.

Methods

A comprehensive literature review of the various
costs and environmental impact associated with
reusable flexible cystoscopes was undertaken. When
available, comparisons with single-use cystoscopes
were employed. The costs analyzed included the
amortized capital cost of the reusable flexible
cystoscope, repair costs per case, reprocessing costs,
incremental operating room time, and the incremen-
tal cost associated with postoperative infections.

Results

Four studies were found that examined each of
capital, repair, and reprocessing costs; three were
found that analyzed procedure time; one study was
found that compared infection risk; two were found
for the carbon footprint analysis. The median
ner-procedure cost for utilizing a reusable tlexible
cystoscope was found to be $595/€541 (mean cost:
$689/€626). The mean per-procedure carbon
footprint associated with reusable flexible
cystoscopes was found to be 3.66 kg CO, —slightly
higher than the 2.24 kg CO, value found for single-
use flexible cystoscopes.

Limitations
The limitations of this model include but are not
limited to:

* The cost analyses studies cited are from multiple
countries and primarily from academic medical
centers. Those results may not be extensible to
all geographies and to smaller tertiary care
organizations.

e Although large (N=1,000 cystoscopies), only a
single study evaluated infection risk.

* The carbon footprint analyses were single-center
studies — results are limited to the waste
produced, sterilization processes, and equipment
at those specific centers. Organizations employ-
ing more environmentally friendly processes and
equipment may observe different results.

Discussion

In addition to intra-case analyses, organizations
may also wish to consider longitudinal economic
effects when evaluating cystoscope options.
Geldmaker et al. found that procedures performed
with single-use cystoscopes were less likely to result
in unplanned post-procedure encounters.'

KEY FINDINGS

o When considering amortized capital costs, repair costs, reprocessing costs, cost
of incremental procedure time, and incremental costs associated with
postoperative infections, the median total per-procedure cost associated with
reusable flexible cystoscopes was found to be $595 (€541).

» Two studies report that the carbon footprint associated with reusable flexible
cystoscopes may be greater than that of single-use flexible cystoscopes.

o Organizations should consider this model as a template; adjusting the

Model

Per-Procedure Costs of Reusable Flexible Cystoscopes
Amortized Capital Cost

Kenigsberg (2021) (Note A) $25.74

Boucheron (2022)° € 55.56 $61.12

Su (2021)8 (Note B) $65.83

Bertolo (2024)' €63.37 $69.71
Repair Cost

Su (2021)8 (Note B) $13.24

Kenigsberg (2021)" (Note A) $27.33

Boucheron (2022)° £€32.94 $36.23

Wong (2021)? £41.79 $54.33
Reprocessing Cost

Su (2021)8 (Note B) $53.72

Assmus (2022)3 $70.87

Bertolo (2024) £€82.20 $90.42

Boucheron (2022)° €107.15 $117.87
Incremental Procedure Time Cost

Haislip (2024)7 2.52 min (Note Q) $90.95

Johnson (2023)3 8.2 min (Note C) $296.35

Medairos (2024)° 22 min (Note C) $795.08
Incremental Infection Risk Cost

Geldmaker (2023)' 3.2% (Note D) $123.10

Total Cost Per Procedure

Notes
Conversion rates: €1.00 = $1.10 and £1.00 = $1.30

A. Kennigberg* reported an amortized capital cost and repair cost of $21.00 and
$22.70, respectively (2019 dollars). Being more than 5 years old, they were ad-
justed to 2024 dollars, using US BLS inflation data (Jun. 2019 to Sept. 2024)."

B. Sureported these values for 10 cystoscopes and 1000 procedures.

C. The incremental cost of procedure time was found by multiplying the
incremental procedure time in minutes by $36.14 —the cost of operating room
time in the outpatient setting.

D. The incremental infection risk cost was found by multiplying the incremental
risk of positive urine culture with symptoms 3.2% (3.4% for reusable vs. 0.2%
for single-use) from Geldmaker'® by the $3,847 unadjusted cost of a post-
operative UTI from Merkow."?

E. Compared a reusable Cysto-Nephro Videoscope CYF-VA2 (Olympus) to a
single-use aScope™ 4 Cysto (Ambu) across device manufacture, transport,
sterilization, landfill, and incineration.'

F. Compared high-level disinfection of reusable cystoscopes with peracetic acid to
the complete lifespan including raw material extraction, material formulation,
component production, product assembly, distribution, transportation after
use, and final disposal of a single-use aScope™ 4 Cysto (Ambu).'

Per-Procedure Carbon Footprint Analysis

Reusable  Single-Use

Flexible Flexible

Cystoscope Cystoscope

Hogan' (2022) Note E 4,23 kg CO, 2.41 kg CO;,
Baboudjian®™ (2023) NoteF  3.08 kg CO, 2.06 kg CO,

3.66 kg CO, 2.24 kg CO,

Conclusions

Organizations should consider this analysis and ad-
just parameters based on their costs, history,
experience with reusable flexible cystoscopes, and
extensibility of the environmental factors cited.
Those self-derived, facility-specific findings may
advise on the selection of single-use digital flexible
cystoscopes as potentially cost-effective alternatives,
with possibly a lower carbon footprint, compared to
reusable devices.
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barameters based on their costs, history, and experience; to determine the total
per-procedure costs specific to their facilities.
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