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Purpose: The growing use of disposable
equipment in operating rooms (ORs) under-
scores the need for efficient storage systems that ensure reliable
access while minimizing waste. Multiple organizational models
exist, including open rack storage, Omnicell cabinets, and PAR
Excellence weight-based scales. This study evaluated the effec-
tiveness of the current storage model in the urology suite at a
single academic institution.

Methods: We first identified the storage systems used in the
operating rooms (OR) and Omnicell storage room in the urology
suite. We then obtained stored item data from our Supply Chain

Summary

manager, containing quantities of each item and costs. Using our

medical record system, EPIC, we kept track of the frequency of
use for each stored item in academic year 2022-2023. Also, dur-
ing this time, the PI surgeon and OR staff made note of any
unavailable or expired equipment.

Results: At our institution, we use a combination of open rack

and Omnicell storage. From August-September 2022, there were

3 out-of-stock items noted. In April 2023, there were 7 expired
items noted. Of the 237 different disposable items stocked, 117
(49.37%) were unused over the study year, accounting for
$21,812.26 (15.98%) of total on-hand inventory cost.
Conclusions: The current organizational system demonstrated
notable inefficiencies, including unavailable equipment, expired
items, and substantial cost tied to unused supplies. These chal-

lenges highlight the limitations of manual or partially automated

storage models and emphasize the need for more reliable, data-
driven systems. Institutions may benefit from reevaluating their
storage workflows to improve equipment availability, reduce
waste, and support more sustainable financial and clinical prac-
tices.

KEey worbps: Urology suite; Organization; Resource management;
Operating room.
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INTRODUCTION

In recent decades, there has been a substantial rise in dis-
posable equipment use. Reasons for this include
improved patient safety due to lower risk of cross con-
tamination and cost efficiency (1). Disposable equipment
is also convenient as it eliminates the need for sterilization
after use and offers variety and the potential for custom
design of a given item (2). The challenge we now face is

determining how to best organize, store, and track equip-
ment utilization, especially given the constant turnover of
equipment during busy hospital hours when multiple
procedures and restocking of equipment are ongoing
simultaneously. While many storage options exist, three
of the commonly used include open rack storage,
Omnicell, and PAR Excellence weight-based scales.

In open rack storage, items are stored on shelves or an
equivalent that allows for visible and easy access. Items
are typically delivered from a central supply, unpackaged
outside the clinical area, and then manually stocked by
personnel (3). These individuals are also tasked with
keeping track of inventory overall, which can introduce
human error into the organizational process and subse-
quently lead to confusion if items are misplaced (4).
Although this introduces organizational challenges, the
absence of physical barriers allows staff to quickly identi-
fy missing supplies, streamlining troubleshooting when
stock discrepancies or workflow disruptions occur.
Additionally, open shelving can be easily reconfigured to
accommodate variations in product size, temporary
increases in demand, or non-standard workflows in spe-
cialized clinical settings. Drawbacks include inventory
personnel failing to recognize and replace used items, and
OR stalff failing to put back removed and unused equip-
ment in the appropriate location.

Omnicell storage involves using Omnicell cabinets to
manage inventory electronically through user inputs.
Supplies and medications can be stocked and stored in a
variety of cabinet models by users who have the appro-
priate privileges as designated in the Omnicell server.
Items can then be removed by practitioners after logging
in — either through credentials, PIN, fingerprint, ID card
— selecting a patient and then choosing the desired item.
The Omnicell system and server keep track of inputs over
time to monitor inventory (5). Benefits to this storage sys-
tem include security in the form of locked stationary cab-
inets with a variety of configurations that can be expand-
ed by purchasing additional units. Drawbacks include
needing to rely on user input to track stock and requiring
manual audits to confirm stock accuracy. Additionally,
erroneous items or more equipment can be removed
beyond that which is recorded, causing issues in item
availability.

PAR Excellence is an inventory management system that
uses calibrated, weight-based supply bins and hangers to
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provide real-time inventory monitoring. Each PAR
Excellence unit functions as a dedicated electronic scale
installed beneath an individual supply bin or attached to
a supply hanger (Figure 1). The system is designed such
that a separate calibrated bin or hanger is typically
assigned to each distinct supply item or item category
within the operatory. During initial setup, the system
records the precise unit weight of each item, allowing
subsequent weight fluctuations to be algorithmically
translated into changes in item quantity. When supplies
are removed or returned, even small variations in weight
are detected, prompting automatic recalculation of inven-
tory levels without requiring staff interaction. Each
bin/hanger is network-connected to a centralized inven-
tory management platform, where software algorithms
continuously process incoming weight data. These algo-
rithms distinguish routine usage from restocking events,
reconcile expected versus measured counts, and generate
real-time analytics related to consumption trends, inven-
tory turns, and par-level adherence. Based on predefined
thresholds, the system can trigger automated alerts for
under-stocking, over-stocking, mismatched items, or

Figure 1.
PAR Excellence weight--based inventory system.

imminent re-order needs. Clinicians and supply chain
personnel interact with the system primarily through
dashboards and reports, rather than manual logging,
making PAR Excellence a passive, continuously updating
inventory solution (6). In addition to this passive use sys-
tem, another advantage includes versatility with reuse of
bins and storage options (e.g., mounted, placed on
shelves). The primary disadvantage is possible additional
storage costs should further cabinets be desired (7).

Institutions across the nation use different combinations
of storage options that best fit their needs. The objective
of our study was to characterize the storage methods used
in the urology endoscopic suite of a urology department
at state university academic medical center and assess the
effectiveness of current practices. Through this evalua-
tion, we aimed to identify potential shortcomings and
generate opportunities for optimizing storage workflows.

METHODS
This was a single-institution study conducted at the
University of lowa based in the urology endoscopic sur-

(A) Overview of a storage area equipped with PAR Excellence infrastructure, showing organized wall mounted and shelf based

supply bins.

(B) Close up of PAR Excellence calibrated weight based bins positioned beneath transparent supply containers for real time

inventory tracking.

(C) Shelf level arrangement of multiple PAR Excellence bins assigned to individual supply items or item categories.
(D) Stocked disposable supplies within labeled bins placed above the weight based scales during routine clinical use.
(E) PAR Excellence hanger-based inventory system enabling real-time supply tracking through calibrated, weight-based technology.
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gery suite, which contained operating rooms (OR) 1 and 2,
and the overflow storage room (“Omnicell Room”™). No
human subjects or identifiable patient information were
collected; therefore, institutional review board approval
was not required.

Inventory data for all disposable items housed in OR 1,
OR 2, and the Omnicell Room were obtained from the
institution’s Supply Chain manager. The dataset included
item names, quantities on hand, and total cost, providing
a detailed overview of stored equipment and associated
financial burden. To assess actual utilization patterns,
electronic medical records from the EPIC system were
reviewed to document the frequency of use for each item
during the 2022-2023 academic year. Items were catego-
rized based on their annual usage into high-use (= 11
uses), low-use (1-10 uses), or unused (0 uses).

During the same academic period, the principal investi-
gator surgeon and operating room nursing staff prospec-
tively documented storage-related incidents encountered
during routine workflow. These included instances in
which disposable items were unavailable or out of stock
during procedures, as well as expired items found during
normal clinical activity. All documented instances there-
fore reflect issues identified during routine clinical work-
flow rather than through scheduled expiration audits.
All collected data were compiled to evaluate the overall
performance of the existing storage systems, quantify
inefficiencies, and identify opportunities for optimization.
Descriptive statistics were used to summarize utilization
frequencies, on-hand cost distribution, and the occur-
rence of storage-related events. Because this was an obser-
vational study focused on system evaluation within a sin-
gle clinical setting, no inferential statistical analyses were
performed.

REsuLTs

Within the University of lowa urology endoscopic suite,
supplies were stored using a combination of open rack
shelving and Omnicell automated dispensing cabinets.
During the initial review period between August and
September 2022, the principal investigator surgeon doc-
umented three instances in which disposable items were
unavailable at the time of surgery (Table 1). These out of
stock events required staff to pause the procedure to
retrieve the needed items, highlighting gaps in inventory
awareness and replenishment.

In April 2023, seven expired disposable items were iden-
tified by the PI surgeon during routine clinical use (Table

Table 3.

Table 1.

Out of stock items noted.

QOut of Stock Items

18-French Council Foley catheter

Dual-Lumen Ureteral Access catheter

200 pm laser fiber

*Noted August-September 2022.

Table 2.

Expired items with model, date, and estimate total cost.
Type Company Model Expiration date | Total cost
Basket

Boston Scientific 3.0fx120cm 11/4/2022
Boston Scientific 3.0fx120cm 1/21/2023
Boston Scientific 3.0fx120cm 1/21/2023
Boston Scientific 2.4Fx120cm 7/15/2022
Boston Scientific 2.4Fx120cm 1/27/2023
Boston Scientific 2.4Fx120cm 11/12/2022
Boston Scientific 2.4Fx120cm 1/27/2023
$1,254.49
*Noted April 2023.

2). These expired supplies were two types of single use
ureteral stone retrieval baskets which required immediate
removal/disposal and replacement, demonstrating a lapse
in timely inventory rotation and expiration monitoring.
Comprehensive inventory data were obtained for OR 1,
OR 2, and the Omnicell Room, and these items were sub-
sequently categorized by annual utilization (Table 3).
Items used > 11 times in the previous year were desig-
nated high use, those used 1-10 times were categorized as
low use, and items with no recorded use were classified
as unused. Among the 237 total disposable items stocked
across the three locations, 117 items (49.4%) had no doc-
umented use during the 2022-2023 academic year.
Despite remaining unused, these items accounted for
$21,812.26 in on-hand cost, representing 15.98% of the
total inventory value.

The utilization distribution visualized in Table 3 demon-
strates that nearly half of the stocked inventory remained
idle for an entire year, while a smaller proportion of items
accounted for the majority of actual clinical use. This pat-
tern suggests misalignment between stocking practices

On-hand cost data for disposable supplies in OR 1, OR 2, and Omnicell Room. Green indicates 11+ uses, yellow denotes 1-10
uses, and red represents O uses in prior year.

Location Total items | # ltems Total on hand | # Items | Total on hand | # Iltems | Total on hand | Total on hand | % Onhand | On hand
green cost -green yellow cost -yellow red cost -red cost cost red | % items red
ORL 82 44 $54,213.77 23 $31,354.54 15 $5,901.28 $91,469.59 6.45% 18.29%
0R2 123 9 $742.19 18 $4,303.04 96 $12,718.53 $17,763.76 71.60% 78.05%
Omnicell 32 18 $19,590.77 8 $4,518.78 6 $3,192.45 $27,302.00 11.69% 18.75%
Total 21 ! $74,546.73 49 $40,176.36 17 $21,812.26 $136,535.35 15.98% 49.37%
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Table 4.
Comparison of Open Rack, Omnicell, and PAR Excellence storage systems.
Feature Open Rack Storage Omnicell Storage PAR Excellence Storage
Storage mechanism Open shelves providing full visibility and direct access. | Automated, electronically controlled cabinets Calibrated weight based bins that calculate real time
requiring user authentication. item counts.
Stocking process Supplies delivered from central supply, unpackaged Authorized users stock items into designated Items entered into master database, assigned to weight
outside clinical area, and manually stocked by staff. cabinet compartments. calibrated bins, and stocked accordingly.
Inventory management Manual counting and tracking by personnel. Electronic tracking based on user input and Automated, continuous inventory calculation triggered
transactions recorded in Omnicell server. by weight changes; real time alerts for discrepancies.
Access method Open access for all staff. Login required; item selection linked to patient. | No login; passive use, system updates inventory
automatically as weight changes.
Advantages High visibility, easy troubleshooting, flexible Secure locked storage; configurable cabinets; Real time automated inventory, reduced need for manual
configuration for changing workflows or item sizes. expandable modular units; controlled access. counts, alerts for under/overstock, reusable bins with
flexible mounting options.
Disadvantages Vulnerable to misplacement and inconsistent stocking | Dependent on accurate user input; requires May require additional secured cabinetry; initial setup
practices; limited inventory control. periodic manual audits; higher acquisition cost. | requires calibration; cost of expanding infrastructure.
Best use Scenarios Settings needing rapid access, high visibility, Environments requiring secure storage, Departments prioritizing automated, real time inventory
and flexible workflows. controlled access, and audit trails. accuracy with minimal user interaction.

and procedural demand, with implications for both cost
efficiency and storage performance.

DiscussioN

Our analysis revealed several important shortcomings in
the current organizational system used in the urology ORs
and the Omnicell Room. Even within a single academic
year, we identified multiple instances of unavailable and
expired equipment. According to the PI, similar issues
have continued to occur during the 2024-2025 academic
year, although these events were not formally document-
ed. Because of these recurring problems and the PI rec-
ommending change to the PAR Excellence weight-based
scale system, the organizational system is currently work-
ing toward expansion of use of the PAR Excellence system
across the institution, including the urology department.
By relying primarily on manually managed open-rack
storage, the potential for human error and unintentional
oversight in equipment tracking is introduced. This has
significant implications for patient care and safety as the
lack of readily available equipment causes delays and
stress within the operating rooms and is likely associated
with worse patient outcomes (8).

Another concern identified was the substantial amount of
equipment in storage that went unused, representing a
notable financial burden for the department. This issue is
almost certainly not unique to our institution. For exam-
ple, a prior study at a children's hospital reported more
than $20,000 in acquisition cost savings over one year
after seven surgical services removed minimally used
items from their storage (9). These observations raise an
important question: how much of the hundreds of bil-
lions of dollars in estimated medical waste nationwide
may be attributable to the routine stocking of items that
ultimately go unused? (10). Furthermore, having unused
items in storage inevitably leads to expiration and subse-
quent disposal, which then generates incredible amounts
of medical waste. Indeed, it is estimated that 38,000 met-
ric tons of medical waste are produced annually from

endoscopic procedures alone, most of which is due to sin-
gle-use plastic equipment (11).

To help circumvent the issues we observed at our institu-
tion, we proposed the transition to utilizing a predomi-
nantly PAR Excellence weight-based scale system. As
described previously, PAR Excellence is optimal as it
removes potential for human error and can monitor stock
real-time using objective metrics — equipment weight
(Table 4). Cost estimates for transitioning to a predomi-
nantly PAR Excellence system were derived from prior
institutional budget proposals and internal pricing infor-
mation and provided to the department. Based on these
data, the projected one-time cost is approximately
$128,000, reflecting the purchase of roughly 900 scales
priced at $125-225 each. An additional annual service fee
of $6,480 ($0.60 per scale per month) would apply. For
comparison, our current manual organization model
requires approximately $85,000 annually in staffing costs.
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Based on these figures, transitioning to PAR Excellence
would reduce operating expenses by roughly $78,500
annually ($85,000-$6,480), meaning the system would
essentially pay for itself in less than two years.

We would continue to manage several Omnicell units to
provide an option for additional security for select items.
Ideally, this switch would lead to less errors and associat-
ed complications regarding equipment tracking and con-
tribute to significant cost savings in the long term.
Although our study was conducted within a single institu-
tion, it highlights the broader need to optimize equipment
organization and utilization, particularly in the operating
room setting. The United States already allocates a sub-
stantial portion of its GDP to healthcare, and medical
waste continues to increase annually (12). We acknowl-
edge that our proposed action plan is not a one-size-fits-
all solution, as institutional needs and workflows differ.
However, the essential message is that all healthcare sys-
tems must remain intentional about how equipment is
stored, tracked, and used, and take proactive steps to
refine these processes. While this work will require per-
sistence and sustained effort, it holds meaningful potential
to improve patient outcomes and contribute to a more
sustainable economic landscape in healthcare.

CoNCLUSIONS

This single-institution evaluation of storage practices in a
urology endoscopic surgery suite identified meaningful
inefficiencies in the current hybrid open-rack and
Omnicell organizational model. Unavailable supplies,
expired items, and nearly half of stocked materials going
unused underscore persistent workflow vulnerabilities
and unnecessary financial burden. These findings high-
light the need for more reliable and objective inventory
systems, such as PAR Excellence weight-based technology,
to improve equipment availability, reduce waste, and sup-
port sustainable operational and economic performance.
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