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Introduction
Flexible endoscopy is a key method used by physicians to
prevent, diagnose, and treat a wide range of diseases. Similar to
gastrointestinal endoscopy and bronchoscopy, cystoscopy is one
of the most commonly performed urological procedures which
aids providers in visualizing and identifying lower urinary tract
Table 1: Characteristics of reusable and single-use endoscopes.

pathology. In an effort to minimize patient cross-contamination
and risk of infection, many medical devices including endoscopes
have shifted to disposable, single-use items, with cystoscopes
most recently joining this flourish of technological advancement.
There are notable differences between single-use and reusable
endoscopes, as displayed in Table 1.

Reusable Endoscope

Single-Use Endoscope

Higher risk of infection/patient cross-contamination

Lower risk of infection/patient cross-contamination

Non-portable (require large monitor and outlet)

Portable (most utilize smaller monitor and do not utilize extra cords)

Requires scope reprocessing and repair

Reusable Endoscopy: Reprocessing and Infection
Risks
The multi-channel, reusable flexible endoscopes are associated
with one of the highest cross-contamination infection rates among
medical devices and thus require rigorous reprocessing and highlevel disinfection (HLD) techniques in between each use to prevent
remaining bacterial and protein collection [1]. Reprocessing flexible
endoscopes is an arduous, time consuming process which consists
of precleaning, leak testing, cleaning, disinfection using an HLD
approved by the FDA, rinsing, drying, and correct storage. Standard
guidelines indicate more than 100 individual steps, all of which are
critical to preventing patient cross-contamination following each
use.2,3 Disposable endoscope sheaths were an initial advancement
developed to minimize both infection risk by creating a singleuse barrier between the patient and the reusable device, as well
as reduce reprocessing time by eliminating the need for HLD in

Does not require scope reprocessing and repair

between each use [2,3].

Unfortunately, both human error and deviation from the
extensive guidelines are common in endoscope disinfection which
leads to increased contamination due to reprocessing failure. Even
with strict adherence to reprocessing steps, residual bacteria,
formation of biofilm, and subsequent infections are seen with usage
of reusable endoscopes [4]. Additionally, studies have shown that
continuous reprocessing of reusable endoscopes over time can lead
to scope deterioration, including debris, scratches, and reduced
image quality resulting in the need for repairs and replacement [5].
The nature of single-use endoscopes aims to reduce these common
reusable endoscope pitfalls.

The Nature of Single-Use Endoscopes

Following the development of disposable sheaths, the most
recent advancement in endoscopic technology and infection
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prevention is the creation of fully disposable, single-use
endoscopes. A common provider concern regarding single-use
endoscopes is the possibility for worsened image quality compared
to reusable endoscopes. Over the years, however, great strides
have been made to improve digital image processing and quality
while simultaneously decreasing the associated costs. A recent
study showed single-use bronchoscopes were preferred over
reusable as a result of improved visualization and maneuverability
[6]. With a different endoscope used for each patient, patient
cross-contamination is all but eradicated and infection risk due
to inadequate reprocessing techniques is prevented. A systematic
review investigating the difference in single-use and reusable
bronchoscopes indicated a reduction in both patient contamination
risk and subsequent infection in single-use scopes compared to
reusable [7].
The nature of the single-use endoscope eliminates the
need not only for reprocessing, but also for costly repairs and
scope replacement. For this reason, and in combination with
minimized infection risk and accompanying costs of patient crosscontamination, single-use flexible endoscopes may have reduced
cost per use. Potential cost savings associated with single-use
endoscopes, however, are dependent on numerous factors including
geography, currency, hospital reimbursement, and certain costs
built into the endoscope itself.

The currently available single-use endoscopes are light
weight and user friendly compared to the detailed set up, break
down, and reprocessing of reusable endoscopes. Certain singleuse endoscopes also utilize small, compact monitors which are
“plug and play,” giving the scope a portable nature not applicable
to reusable endoscopes. Overall, the eliminated time, cost, and
patient infection risk associated with the single-use endoscope, as
well as its adaptability and straightforwardness, affords providers
the opportunity for increased efficiency and psychological patient
comfort. Single-use cystoscopes are still in their developmental
infancy, with few manufacturers in the market. Similar to reusable,
single-use cystoscopes vary in design specifications, such as distal
end diameter, deflection angle, and working accessory ports.

The potentially negative environmental impact is a rightful
concern regarding the single-use endoscopes. A recent,
comparative Danish study aiming to determine the environmental
comparison between reusable and single-use bronchoscopes
suggested that reusable bronchoscopes produce comparable or
higher levels of waste compared to single-use bronchoscopes

due to the PPE and cleaning material consumed per reprocessing
[8]. Obviously, more research is required to determine the true
difference in environmental impact, as this is only one study and
these measurements are highly dependent on each facility and
reprocessing PPE requirements.

Conclusion

With ever changing medical and technological advancement,
single use endoscopy is the natural next step in the evolution of
infection and patient cross-contamination prevention, with singleuse cystoscopy being the most recent development. Furthermore,
the current tumultuous times we are in due to the COVID-19
pandemic will forever change many aspects of the healthcare
system, including the way we think about containing the spread
of infection and disease. Although in its early stages of clinical
application, single-use cystoscopy may have its place in medicine
and afford opportunities for increased patient efficiency and safety.
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