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INSTRUMENT MANAGEMENT

A compelling need

for change

An oversupply of surgical
instruments is a threat to patients,
staff and finances

Summary

Healthcare has a high-cost, high-risk surgical
instrument problem.

As numerous clinical studies have shown, the majority
of the tools on standard surgical trays are seldom if
ever used in procedures. This has negative implications
for patient and staff safety and hospital finances. It also
increases providers’ exposure to litigation.

The problem is a vestige of a time when most
surgeons were independent practitioners and hospitals
competed for their business. Physician preference
dictated operating room procedures, including

what tools were on which trays. With changes in

the business of healthcare rendering such waste
untenable, there is an opportunity for a low-cost, high-
reward investment in optimizing the surgical tray.

The nature of the problem

As surgery has grown less invasive and more
successful in treating a wide range of conditions, the
number of inpatient surgical procedures has exploded
to 57 million annually in the U.S. Americans can

expect to undergo seven surgeries on average in their
lifetimes. Surgery departments have a huge footprint in
hospitals and deliver the majority of operating revenue
and margins.

Surgery also accounts for approximately 50% of total
hospital operating costs. Surgical instruments make up
most of the department’s non-labor costs. Over time,
the accumulation of physician preferences for certain
brands and sizes of tools has caused a proliferation

of surgical instruments, with some trays laden with

well over 100 items. Supply costs are a particular
problem in complex, high-revenue procedures such as
neurosurgical, cardiovascular and orthopedic surgeries.

When a surgical tray is unwrapped as a procedure gets
under way, all the tools are exposed to the surgical
field and so must return to the sterile processing
department (SPD) for reprocessing. Some instruments
needlessly make the round-trip from the SPD to the

OR and back hundreds of times without being used.
Eventually, tools wear out and are replaced.

Beyond the unnecessary purchasing and processing
costs, there is a human toll on staff from excessive
instrumentation. According to data from the Bureau of
Labor Statistics, healthcare workers are five times as
likely to get injured at work than workers overall. Sterile
processing techs handle contaminated devices, work
with strong chemicals, lift heavy instrument sets and
push heavy carts; they are vulnerable to injury by the
very nature of the job.

There is also an almost constant pressure on SPD staff
for quick turnarounds, according to the International
Association of Healthcare Central Service Materiel
Management. This leads to risk of injuries that includes
glove sticks. Research in 2015 found that a sharps
injury generated a median cost of $747 (range $199-
$1,691 per puncture). These cuts must be treated.
They lead to time off for testing for diseases such as
Hepatitis C and HIV and, for positive cases, to lengthy
treatments and staff on sick leave. An 8- to 12-week
course for Hepatitis C treatment can range from
$54,000 to $95,000.




The clinical case for change

Having so many instruments increases the likelihood
some of them will be misplaced during a surgery.
When an instrument count at the conclusion of a
procedure comes up short, everyone, including the
anesthetized patient, has to wait for it to be accounted
for. This process that can take an hour or more. Few
places make the term “time is money” as accurate

as a surgical suite bustling with doctors, nurses,
technologists and sophisticated medical devices.

Excess surgical
tools pose safety
risks to nurses,
sterile processing
staff and patients.

For the patient, extending the length of time on
anesthesia is strongly correlated with increased
likelihood of complications, which double when
operations last 2 or more hours and increase 14% for
every 30 minutes of additional operating time.

At a time when hospital financial margins are under
stress from changes resulting from the pandemic

and a generational shift to reimbursement based on
value, the waste associated with unneeded surgical
instruments is a significant opportunity for a low-
investment, high-reward process improvement project.

Despite increased efforts to track devices and new
clinical protocols, retained surgical items (RSIs) remain
No. 2 on the Joint Commission’s list of Sentinel

Events likely to result in serious illness or death. RSIs
are believed to occur once in every 5,500 surgeries;
however, this is likely an underestimate due to
underreporting and the exclusion of “near miss”
events. Reporting is voluntary at many institutions.
Physicians commonly forgo publicizing RSI events due
to fear of litigation.

Complications of retained metal objects can include
perforation of the bowel, sepsis and even death. These
complications can occur early in the postoperative
period, or months or years later.

With the increasing use of minimally invasive surgical
techniques, one can anticipate an increase in RSls.
This was the conclusion of a urological surgery team
from VCU Health in Richmond, VA, which reported on a
systemic review of the RSl literature in the journal
Patient Safety in Surgery in 2021. “Risk factors include
a limited field of view and the lack of tactile feedback
for the operator, which make it more difficult to locate
a lost object and therefore increases the risk of an RSI
event,” the authors wrote.

In serious cases of retained instruments, surgeons
incur significant expense for legal representation
averaging approximately $30,000 in 2013 ($37,000
today), in addition to malpractice insurance ranging
from $150,000 to $500,000 ($188,000-$628,000
today).

A review of one insurer’s closed claims database
showed that the average indemnity payout for a claim
involving a retained surgical item for hospitals and
physicians was approximately $473,000 from 2007 to
2011 ($615,000 today). For cases involving permanent
major damage to a patient, the average claim was $2
million ($2.6 million now). The hospital incurs the added
costs, estimated at as much as $76,000, for the second
surgery to remove the RSl and follow-up care.

The financial case for change

Study after study of surgical tray instrumentation has
found that unused tools are rampant and there are too
many tray configurations. These findings also reveal
significant savings opportunities.

As a baseline, researchers at the University of Chicago
discovered in 2014 that 49 surgical procedures in just
four surgical specialties accounted for 237 different
tray configurations. Eighty percent of instruments
studied were never used.

Most instruments stay on the tray at UChicago Medicine

Surgical specialty % of instruments used
Otolaryngology 13%
Plastic surgery 15%
Bariatric surgery 18%
Neurosurgery 22%

Source: Journal of the American College of Surgery




A Canadian study used a mathematical model to
arrive at an optimal number of instruments on major
orthopedic surgery trays at one major medical
center. Researchers compared those results with a
concomitant review by clinicians to arrive at a third
“blended” approach.

The mathematical model alone produced an ideal tray
size of 47 instruments, a reduction of 41 instruments
from the original size of 88 (47% reduction). In contrast,
the clinician review alone suggested an ideal tray size
of 67 instruments (23% reduction). When the clinicians
were provided with the additional information from

the mathematical model (combined approach), they
reduced tray size to 51instruments (42% reduction).

The same study also was among the first to break down
all of the components of cost per excess instrument
from purchase to processing to tray building to labor.

The hidden costs of unused surgical instruments

Replacement costs for Debakey 9.5-inch forceps,
some general surgery tools | $21

Metzenbaum dissecting
scissors, $38

7.5-inch Mayo-Hegar
needle holder $25

$0.65-$0.98 per use*

Reprocessing costs,
including chemicals,
energy, labor and
depreciation

Cost when a tool goes $43 per minute of OR time*

missing

RN time per surgery $112 to $161 per instance
looking for tool (1in every

8 cases)

X-rays of body cavity $3,000 per instance
when count is off (1in

every 7 cases)

Retained in patient
following surgery

Once in every 1,500 to
5,500 cases, total defense/
settlement costs in
successful cases of

$1.9 million

Source: Published research, see Resources
*In 2022 $

Virginia Mason Medical Center in Seattle used data
from two neurosurgical procedures to estimate
potential institution-wide savings up to $2.8 million a
year through a 70% reduction in instrument processing
through sterile supply.

When Virginia Mason’s team examined its inventory
of surgical instruments it found thousands of devices
were being used and processed during setup,
surgery, breakdown or sterilization — about 5.2
million instruments per year — but large amounts of
instruments were left unused in storage. Additionally,
there were roughly 3,800 unique instruments sets to
meet surgeons’ preferences.

A study at UAB Medicine in Alabama on thoracic
surgeries found a reduction of “wet trays” from 2% to
0% as a result of fewer instruments in the autoclave.
Wet or non-steam sterilized trays have water in the
tray. All instruments in a wet tray must be re-sterilized,
causing a delay in the operation start time. In addition,
when a wet tray is found, all other trays run in that
same autoclave load have to be re-sterilized as well.

After implementing a transformation to their operating
rooms’ “build-to-order” process (physician preference),
the UAB team removed 58,728 unnecessary
instruments and eliminated all $500,000 worth of
unused “sleeping” sets — weighing 29,480 pounds —
from processing in the first year. In neurosurgery alone,
instrument assembly time decreased by 42%, and
inventory was reduced by 26%.

Conclusion

This is a simple problem. Anyone who works or

visits a hospital’s instrument reprocessing center

can plainly see overloaded trays return from the OR
packed with unused items. The problem of physician
preference has been widely chronicled in clinical and
trade journals for years. Some institutions have simply
turned over the problem to surgeons, who are often
amenable to change. More surgeons are now hospital
employees, so they are more inclined to consensus
building over control of which brands and makes of
surgical instrument are purchased.

The issue is one of institutional will. Reflexive, ad hoc
decision-making must give way to systemic change.
As healthcare seeks low-cost interventions that reduce
cost without huge upfront capital and extensive IT
involvement, a comprehensive system for medical
instrument management is clearly needed.
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