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The PA-PSRS Patient Safety Advisory has invited
healthcare leaders in Pennsylvania to contribute
their perspectives on patient safety. We are pleased
to lead this series with comments from Charles H.
Chodroff, MD, MBA. Please look for more contribu-
tions from other healthcare leaders in future issues.

—John R. Clarke, MD, Editor

here are few aspects of a health system’s per-

formance that leaders can influence more than
an effective safety program. While leaders might
attribute less than stellar financial performance to
inadequate government reimbursement or an
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adverse competitive en-
vironment, the success
of an organization’s
safety program is directly
related to the focus and
diligence its leaders
provide to fostering a
culture and program of
safe care delivery. For
unlike economic perform-
ance, an effective safety
program only requires
will, commitment, and the
thoughtful and persistent
implementation of

Charles H. Chodroff, MD, MBA

(Continued on page 30)

Doing the “Right” Things to Correct Wrong-Site Surgery

patient was summoned from the waiting

room by name for an epidural injection.
The nurse escorted the patient to an exami-
nation room and verified allergies consistent
with the patient’s history and physical. The
physician entered and identified the patient by
her first and last name. The patient re-
sponded affirmatively. The physician re-
viewed the procedure and obtained the pa-
tient’s informed consent for injection, with a
registered nurse as witness. The operating
room [OR] nurse entered and identified the
patient by name, and the patient again re-
sponded affirmatively. The patient gave the
nurse a telephone number of her ride home,
and the nurse spelled the patient’s last name,
and the patient responded affirmatively. The
patient was taken to the pain procedure room,
and the consenting physician performed an

Wrong-site surgery has been considered an ex-
ceedingly rare adverse event that may have devas-
tating consequences to both the patient and the
healthcare team when it does occur.’ Kwaan et al.?
estimated it occurs in 1 of 112,994 operations,
based on reports to a medical malpractice insurer.
However, PA-PSRS data indicates that wrong-site
serious events and near misses occur more
frequently. Since the inception of PA-PSRS, more
than 400 wrong-site reports have been submitted,
or an average of 1 wrong-site surgery report each
year in a 300-bed hospital.

A review of the Physician Insurers Association of
America’s closed claims files between 1985 and 1997
revealed that the average indemnity payment for
wrong-site surgery was $54,790.% Recent anecdotal

(Continued on page 32)
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Safety Leadership (Continued)

behaviors, methods, and technologies that have proven effective in other
healthcare settings and other industries.

The leadership of a health system encompasses a diverse group of mutu-
ally dependent stakeholders that includes governance, administration, and
leaders of the medical staff, each of whom has a vested interest and
contribution to the overall safety of the organization. An overriding impera-
tive for all of these groups is the ethical responsibility to assure that the
system does everything reasonably possible to minimize the chance of
harm to patients and staff. For governance, the promise of the safe provi-
sion of care is the bedrock of a service promise to the community and
those that the organization serves. For administration, a safe environment
helps assure the most favorable economic position of the organization by
avoiding needless liability risk and the economic waste of preventable
adverse outcomes. For providers, a safe environment provides the plat-
form for all else that is offered the patient, helping fulfill the aphorism of
“primum non nocere” or “first, do no harm.”

For certain, all leaders of healthcare organizations would express the ex-
pectation that the care provided by their colleagues would always be safe.
Yet, our industry’s record of achievement seems to indicate our intentions
do not match our results. What then, could leaders do differently to assure
that caregivers who practice with hope and humility might avoid acts with
good intentions that have unwanted consequences?

First, the governance, administration, and medical leadership of any
healthcare organization must accept the shared responsibility for this chal-
lenge. No single constituency can achieve safe care without the active in-
volvement of all other groups. Together, creating a shared vision that
strives for the full and unwavering implementation of safe attitudes, prac-
tices, and techniques, these leaders can achieve what the leaders of other
high-risk industries have accomplished in assuring the safe delivery of ser-
vices. Foremost among these shared responsibilities is the recognition of
the inherent high risk of healthcare delivery and acknowledgement that our
present practices and culture can and does impair the safety of patients.
Understanding and accepting this fact is an essential first step towards
helping the organization adapt its behavior and make the necessary
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Safety Leadership (Continued)

changes needed to minimize the risk of harm to pa-
tients. A corollary is the need to foster a culture of
learning the best techniques for promoting a safe
environment such as team-based communication,
overcoming the hierarchal authority gradient, learn-
ing from errors, and analyzing current practices to
anticipate and mitigate possible adverse outcomes.

Leaders play an essential role in the defining how
an organization reacts when a serious error in

care results in harm to a patient. Support for the
principles of “Just Culture” helps assure employees
and medical staff that human error is inevitable but
that the rate of these errors can be influenced by
the behavior and attitudes that each of us chooses
and exhibits during the course of our daily work. A
risky or reckless behavior does have potentially

detrimental consequences for the continued partici-
pation of the individual in the organization. But, we
know that most errors in care are the result of inade-
quate system safeguards that place all of us at risk
of an unintended action.

Finally, the leadership of an organization must plot
the course for continuous improvement in the safe
delivery of care for the entire organization. The ef-
fective planning and implementation of safe prac-
tices cannot and should not be expected to occur
over the course of months or even a year or two. It
is a long journey that requires the commitment of
resources, attention, communication, and unwaver-
ing stamina when other priorities or short-term is-
sues may seem to undermine the organization’s
diligence.

As part of ongoing efforts to improve patient safety in Penn-
sylvania, the Patient Safety Authority has released a strate-
gic plan of initiatives to be implemented during the next sev-
eral years. The Authority's Board of Directors approved the
strategic plan in early May 2007. Prominent features of the
strategic plan include education, training, collaboration, and
communication initiatives. For example, the plan calls for
increased collaboration with Pennsylvania healthcare organi-
zations, government entities, and healthcare providers.
Some initiatives coincide with elements of Gov. Rendell's
“Prescription for Pennsylvania” plan, such as increasing
patient safety education, working to reduce hospital-acquired
infections, and providing guidance to nursing homes.

Authority Expands Focus on Education, Collaboration, and More with Strategic Plan

The Authority developed its strategic plan based on input
and feedback from Pennsylvania healthcare facilities, patient
safety organizations, national patient safety experts, and
others. The strategic plan is intended to expand upon the
Authority's primary role (i.e., collect and analyze patient
safety event data through PA-PSRS and publish guidance in
the PA-PSRS Patient Safety Advisory).

A detailed look of the Authority’s strategic plan is available at
http://www.psa.state.pa.us by clicking on “In the News: Press
Releases, Reports, and Other Publications” in the left-hand
navigation bar.

In response to requests from a number of facilities, the

Patient Safety Authority began work on an automated data
interface capability in 2005. The intention was to give inter-
ested facilities the ability to electronically submit incidents from
their internal reporting systems to PA-PSRS, thereby eliminat-
ing duplicate data entry. Five Pennsylvania facilities agreed to
pilot the concept last year and, to date, four of these have
successfully implemented, with the fifth scheduled for later this
year. Two additional facility systems have begun the process
this year. They will ultimately bring the number of incidents
being submitted via the interface to approximately 33% of the
total reported. A number of additional facilities have expressed
the desire to incorporate this capability in the near future.

The implementation of the data interface requires a signifi-
cant commitment of time and effort from facilities. Therefore,

PA-PSRS Data Interface

facilities are initially asked to complete a questionnaire;
data collected allows the Authority to determine a facility’s
readiness and the steps that will be required to use the
data interface. Once this is determined, PA-PSRS technical
staff and the facility’s staff work together throughout the
development and testing processes to resolve issues and
to help facilitate the implementation. Facilities are ready to
use the electronic interface for live incident reports after
they successfully submit a series of conformance test
cases designed to demonstrate compliance with PA-PSRS
data standards.

Interested facilities are encouraged to get more information,
or request a questionnaire by contacting the PA-PSRS
Support Desk at support_papsrs@state.pa.us.
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Doing the “Right” Things to Correct Wrong-Site Surgery (Continued)
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There has been no reduction in the
frequency of wrong-site surgery reports
submitted to PA-PSRS since 2004.

Of the wrong-site surgery reports
submitted to PA-PSRS, 174 reached the
patient. 2004 was the implementation
year for both PA-PSRS and the

Joint Commission universal protocol.

“Before time out” means the event occurred before
the team performed the time out, prior to incision
(e.g., the anesthesia block).

“After time out” means the event occurred after the
team performed the time out, prior to incision.

evidence of the financial penalty of wrong-site sur-
gery is more significant. For example, we located
the following two incidents from 2005 using an Inter-
net search engine. One involved wrong-side arthro-
scopy for which a choreographer in New York was
awarded $450,000.* The other involved removal of
the wrong cervical disc for which a man in Wyoming
was awarded $1,175,000.°

Because wrong-site surgery is also preventable, the
National Quality Forum (NQF) has listed it as

one of its serious reportable events (colloquially called
“never events”),’ and the Joint Commission requires
the reporting of wrong-site surgery as a sentinel
event.” Only Pennsylvania requires reporting of near-
miss events that do not harm the patient, and these
provide insight into the causes and potential recovery
mechanisms for this chronic problem.

This article compares experiences reported to
PA-PSRS, such as the one above, with information
based on the experience of others. A more detailed
scientific analysis of the PA-PSRS experience will be
published in the Annals of Surgery this fall; until then,
the article will be available to subscribers at http://
www.annalsofsurgery.com under “Ahead of Print.”

Definition

Wrong-site surgery involves all surgical procedures
performed on the wrong patient, wrong body part,
wrong side of the body, or wrong level of a correctly
identified anatomic site.>> Wrong-patient surgery
may include patients who were never scheduled for

See page 67 for self-assessment questions related to
this article.

a procedure, procedures performed that were not
scheduled, and procedures scheduled correctly in
which a different one was performed.®

Incidence

Since its inception in June 2004 through December
2006, 427 reports were submitted to PA-PSRS that
reflected some aspect of wrong-site surgery (i.e.,
about one report every two days). More than 40% of
these errors actually reached the patient, and nearly
20% actually involved completion of a wrong-site
procedure. Reports were submitted from about one
of every three acute care hospitals.

The Joint Commission implemented the Universal
Protocol for Preventing Wrong Site, Wrong Proce-
dure, Wrong Person Surgery'™ in 2004.2 PA-PSRS
was also implemented in 2004. Since that time,
however, there has been no reduction in the fre-
quency of wrong-site surgery reports submitted to
PA-PSRS (see Figure).

The actual incidence of wrong-site surgery is un-
known.>'° Several studies, however, provide some
insight as to the scope of the problem (See Table 1).

Types of Errors Reported

More than two-thirds of the wrong-site reports sub-
mitted to PA-PSRS involved actual or potential
wrong-side errors. The most common sites involved
in wrong-site surgery were procedures related to
lower extremities.

From 1995 through 2003, wrong-site surgery sentinel
event reports submitted to the Joint Commission in-
cluded the following types of errors: wrong site (76%),
wrong person (13%), and wrong procedure (11%)."
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Doing the “Right” Things to Correct Wrong-Site Surgery (Continued)

Source Time Frame No. of Wrong-Site | No. of Closed | Rate Comments
Surgery Cases Claims

Survey of Hand Surgeonst — — — — 21% reported having at least 1 wrong-
site surgery during career

Physician’s Insurance 10 years 331 1,000 — —

Association of America2 (1985 to 1995)

State Volunteer Mutual Insurance | 20 years 37 — — —

Company of Tennessee? (1977 to 1997)

Hand procedures? — — — 1:27,686 —

Survey of Orthopedic Surgeons* — — — — 1 of 4 surgeons practicing for 35 years
reported having at least 1 wrong-site
surgery

National Patient Safety Agency— | 14 months 7 — — 5 were prevented before surgery

National Reporting and Learning

Systems

Washington University School of — — — 1:17,000 | 4,000 wrong site surgeries in United

Medicine, St. Louis, Missouri® States each year; third most frequent
life-threatening medical error

Kwaan et al — review of large 19 years — — 1:112,994 | 1 wrong-site surgery claim or lawsuit

malpractice insurer wrong-site (1985 to 2004) filed once every 5 to 10 years at a

surgery nonspine surgery cases’ single hospital

National Practitioner Data Bank8 | 13 years 5,940: 2,217 wrong — — Approximately 400 cases per year

(1990 to 2003) | side, 3,723 wrong
treatment/procedure
Florida Code 15 Occurrences® 12 years 494 — — Average 75 per year since 2000; 1 per
(1991 to 2003) 51,540 cases in Florida; estimate 1 per
1,466 cases in United States per year

ASA Closed Claims Project8 — — 54 — —

New York Patient Occurrence and | 2001 — — 1:15,500 —

Tracking System?

Virginia® — — — 1:30,000 —

Minnesota Department of Health

Wrong-Site Surgery Adverse

Health Events

e Second Annual 1year 26 — — —
Public Reportl® (10/7/2004 to
10/6/2005)
e Third Annual 1 year 31 — — —
Public Report!! (10/7/2005 to
10/6/2006)
PA-PSRS 2.5 years 427 — — Near misses and adverse events: esti-
(6/7/2004 to mate 1 each year in a 300-bed hospital
12/31/2006)

Table 1. Wrong-Site Surgery Incidence. (Citations appear on page 45.)

Specialty

Joint Commission’s evaluations of 126 root cause
analyses (RCAs) revealed the following specialties
were most commonly involved in reported wrong-

site surgeries:"’

e Orthopedic/podiatric (41%)

e General surgery (20%)

e Neurosurgery (14%)

Vol. 4, No. 2—June 2007
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Doing the “Right” Things to Correct Wrong-Site Surgery (Continued)

e Urology (11%)

e Maxillofacial, cardiovascular, otolaryngol-
ogy, and ophthalmology (14%)

PA-PSRS reports do not identify providers, but few
anatomic structures were spared the potential for
wrong-site surgery, and no surgical specialty was
immune from error. Most wrong-side surgeries in-
volved symmetrical anatomic structures: lower
extremities (30%), head/neck (24%), and genital/
urinary/pelvis/groin (21%).

Setting

Joint Commission data'" indicates that the settings in
which sentinel event wrong-site surgery occurs are
ambulatory surgery (58%), inpatient ORs (29%), and
other inpatient sites such as emergency departments
and intensive care units (13%).

PA-PSRS reports of both serious events and near
misses reveal that 85% of the reports were submit-
ted by hospitals and only 15% were reported by am-
bulatory surgical facilities.

Incidence

Reported rates may not provide a true reflection of
the incidence of wrong-site surgery. Incidence rates
based on insurance claims and reports of malprac-
tice carriers underestimate the true rate because not
all wrong-site sur%ery cases are reported to insur-
ance companies.

The same is true for estimates based on incident
reports.”® For example, during a six-year period, the
Joint Commission received 114 wrong-site surgery
sentinel events that were self reported from patient
complaints, the press, and other sources." During a
two-year period, however, the New York State
Department of Health received 46 wrong-site sur-
gery reports through its mandatory reporting sys-
tem." This suggests that voluntary incident report-
ing may underestimate the true incidence of this
error by a factor of at least 20."

Moreover, the Joint Commission has received an
increase in wrong-site surgery sentinel events over
the years. This may reflect a greater awareness of
the problem, more openness in reporting such
events, and/or better reporting systems rather than
an increase in actual occurrences.™

System Breakdowns
Contributing factors involved in wrong-site surgery
reported to PA-PSRS were the following:

e The actions of the surgeon in the OR (e.g.,
specifying the wrong site)

e Not completing a proper time out
¢ Anesthesia interventions prior to a time out
e Not verifying consents or site markings

e Inaccurate consents/diagnostic reports/
images

e Patient positioning (either concealing the
surgical mark or promoting site confusion)

In reports to PA-PSRS, wrong-site surgeries
frequently occurred despite site verifications with
the patient, marking the site, and apparently proper
time outs.

Recovery
Near-miss reports indicated the following factors that
prevented wrong-site surgery from occurring:

e The surgeons and nurses verifying consent/
medical record

e The surgeons and nurses conducting verifi-
cation procedures in the preoperative hold-
ing area

e The patients providing correct information

e The circulating nurses providing correct
information

Ensuring the correct surgical site involves a series of
processes involving many healthcare personnel in
multiple locations. Such complexity makes operative
site verification prone to error.™

PA-PSRS Examples

Here are some examples from PA-PSRS reports
that illustrate just a few system breakdowns relating
to surgical site verification, grouped by how the error
was initiated.

Receiving incorrect information from a source out-
side the OR:

During time out, during prep, and in holding,
all paperwork and patient/family, and con-
sent identified surgery was to take place on
right foot. In the OR, films from outside hos-
pital identified foot as left. C-arm was
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Doing the “Right” Things to Correct Wrong-Site Surgery (Continued)

brought in and right ankle was confirmed. Site marking failures:

Films from outside hospital had lead mark-
ers reversed, so that the right ankle film was
marked as left. No harm to patient.

A patient underwent a thyroidectomy based
on pathology results of a needle-guided bi-
opsy of the thyroid that indicated malig-
nancy. Pathology examination of the thyroid,
however, indicated no cancer. Investigation
suggested that tissue pathology results for
two patients were switched at dictation.

Wrong information communicated in the
operative suite:

A patient stated she was having YAG laser
surgery on her left eye. Drops were instilled
to dilate the eye preoperatively. Upon further
conversation with the patient and the pa-
tient’s attendant, it was stated that the pro-
cedure was to be performed on the right
eye. Upon review of the patient’s chart, it
was noted that the right eye was the opera-
tive eye. Eye drops were then instilled in the
right eye.

The physician told the nurse, “We’re doing
the right side.” The consent was completed
accordingly. Time out was completed. After
injection, the physician realized the patient
was having more pain on the left side, which
is what the physician originally wanted to do.

Wrong position, prepping, draping:

A patient was taken urgently to the OR for
burr hole evacuation of a left-sided subdural
hematoma. Despite completing the time out
procedure prior to the prep, the patient’s head
was positioned with the right side up instead
of the left. The right side of the head was
prepped, and the initial skin incision was
made when it was determined that the surgi-
cal site was incorrect. The incision was su-
tured. The patient was then correctly posi-
tioned for left-sided burr holes, and the proce-
dure was completed without further incident.

Patient consented to removal of rheumatoid
nodules of posterior aspect of left heel. Left
foot was marked for surgery. The patient
was taken to the OR and placed in prone
position. The podiatric resident applied a
tourniquet to the right foot, and surgery was
completed on the right heel.

During the preoperative interview, the pa-
tient and family member pointed out the op-
erative site for wide excision of melanoma to
the nurse. The patient was to have injection
of the lesion preoperatively with radioactive
contrast to tract lymphatic drainage, then go
to the OR for wide surgical excision of the
lesion and lymph nodes. The nurse marked
a spot remote from the lesion with an “L” to
signify the left side of the patient as the op-
erative side. The radiologist injected the pa-
tient at the site of the “L” rather than the site
of the lesion. Therefore the lymphatic drain-
age related to the lesion was not traced.

The patient identified the eye to be operated
on in pre-op as the right eye. The pre-op
nurse noted that the right eye was identified
on the consent form, and he documented the
site with an “X” above the right eye with a sur-
gical marker and on the preoperative assess-
ment form. The patient went to the OR. A time
out was performed by the circulating nurse
verifying patient identification, allergy, proce-
dure type, and location. The surgeon verified
patient identification. No scrub nurse was pre-
sent as the physician fellow completed the
scrub and drape. Anesthesia flowsheet and
post-op note indicated surgical site as right
eye. When patient was in PACU, nurse identi-
fied surgical site as left eye.

The patient was placed on OR table. Time
out occurred immediately prior to the proce-
dure, but the patient was not marked. Physi-
cian inserted a K-wire into the third metacar-
pal. After the patient was x-rayed, it was
discovered that the K-wire was inserted in
the wrong finger. The K-wire was removed
and inserted into the correct finger.

Patient consented to right Achilles repair
and left metacarpophalangeal joint (MPJ)
procedure. Patient was identified, time out
done, and surgical sites were marked appro-
priately with patient lying on back. Patient
was turned to lie on stomach, removing site
markings from visual field, and the proce-
dures were performed in reverse.

Time out failures:

During exploration, a right healthy kidney
was identified. Surgeon then requested MRI
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findings to be read. MR indicated possible
carcinoma left kidney. The patient was repo-
sitioned, reprepped, and appropriate surgery
was performed on the left kidney.

A patient was scheduled for a right-knee
arthroscopy. A time out procedure was done
prior to the patient’s limb being placed in the
limb holder. After the time out was done, the
surgeon placed the left leg in the limb
holder. The needle was inserted into the left
knee. Then the surgeon noted the procedure
was to be on the right knee, and the needle
was withdrawn.

The patient was to have a left wrist ganglion
excised. Prior to doing a time out, the sur-
geon picked up the scalpel and started to
make an incision into the left palm for a car-
pal tunnel procedure. The OR team stopped
the surgeon. An 8 mm incision had been
made and was sutured by the surgeon. The
OR team then conducted a time out, and the
left wrist ganglion was excised.

The patient was to have a cyst removed on
the tip of the right fifth finger. No surgical site
verification occurred prior to the procedure.
During surgery, the unsedated patient ques-
tioned a pressure sensation in the palm of
the hand and stated that the site of the cyst
was on the tip of the fifth finger. The surgeon
sutured the incorrect incision and proceeded
to complete the cyst excision.

PA-PSRS reports also indicate successful wrong-
site recoveries that prevented patient harm:

When the patient arrived in the holding area,
the surgeon marked the patient’s left side. A
review of the consent, OR schedule, and dis-
cussion with patient’s decision makers deter-
mined this site to be incorrect. The surgeon
came back to the holding area and marked
the correct side, and the incorrect mark was
removed. After matching the schedule,
consent, side re-marking and re-discussion
with patient’s decision maker, the patient
was taken to the OR.

The pre-op nurse was reviewing the chart of
a patient scheduled for surgery the next day.
The nurse noted that the consent and OR
schedule did not match. Investigation
showed that the information was from two
different patients, and the wrong procedure

Doing the “Right” Things to Correct Wrong-Site Surgery (Continued)

had been scheduled by the office. The OR
schedule was corrected prior to the final
print out for the next day.

The physician’s office scheduled a patient
via reservation form for a manipulation un-
der anesthesia of the right knee. During the
preoperative admission process, it was
noted that the patient was to have a manipu-
lation of the right shoulder. The surgical
electronic documentation system had al-
ready prepopulated the procedure field as
manipulation of right knee. The pre-op nurse
notified the OR and anesthesia to inform
them of the error, and the correct procedure
was done on the patient. The electronic re-
cord later had an addendum added to indi-
cate the correct procedure.

Risk Factors

The Joint Commission® and Rogers et al.'® have de-
scribed why certain causes of errors create barriers
to compliance with a site verification protocol, based
on RCAs and direct observation, respectively. Many
of these causes are reasons for other errors as well.

Emergency Cases

When actions are implemented urgently, usual pro-
cedures are less likely to be completed. Because of
the patient’s medical condition, there may not be
time to adequately identify or prepare the patient, or
to complete the site verification process.

Unusual Physical Characteristics/Equipment Set Up
Morbidly obese patients or those with physical de-
formities may require additional staff, special equip-
ment, changes in patient positioning, or other ac-
commodations that are not routinely used. This
variation from the routine may increase the risk of
surgical site error.’

While the surgical team may be familiar with
equipment to be used, unique patient physical
characteristics may require the set up of equipment
in unusual, non-standard fashion, which may also
increase the risk of error.’

Multiple Procedures and/or Multiple Surgeons
The risk of wrong-site surgery increases

e if more than one primary surgeon is in
the OR,;

e if care is transferred from one surgeon to
another; or
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e if multiple procedures are performed during
one surgical encounter, especially when
these procedures are scheduled/performed
on different sides/areas of the body.>

Surgeon Characteristics

It has been suggested that because most people
are right-handed and equipment set-ups are usually
set up for right-handed personnel, reversal of set-
ups for left-handed surgeons may contribute to
wrong-site surgery.’

Time Pressures

Perioperative time pressures are created by the fa-
cility, the surgeon, and other members of the health-
care team. Site verification protocols have their
greatest impact on preoperative procedures and,
therefore, time pressures are likely to negatively
affect the full implementation of such protocols.*®
Such pressures occur in the following scenarios:

e Fast-moving environment (e.g., the need to
complete procedures more quickly, quick
turnover times)'*"’

o Delayed start time to initiate the surgical
procedure (e.g., a previous procedure takes
longer than expected)'*'®

Communication Breakdowns

The root cause in more than 70% of the wrong-site
surgery sentinel events reported to Joint Commis-
sion involved communication breakdowns.*'® Break-
downs may include failure to

e involve the patient and/or family member/
significant other in identifying the correct
operative site;?

e communicate between surgical team mem-
bers, such as when team members fill unfa-
miliar roles;®

e communicate or share correct information; '
e understand correct information®'° (e.g.,
“right” interpreted as laterality/side or
“correct,” language/accents prevent under-
standing); and

e communicate changes in information/correc-
tion of errors to the whole healthcare team.®

Incomplete Preoperative Assessment
Assessment may not include a review of the medical
record or imaging studies immediately preceding the

operative procedure because the documents are
unavailable or documents are present in the OR but
not reviewed.®

Inadequate Procedures to Verify Correct

Surgical Site

Correct-site surgery cannot be promoted if facility
policies and procedures:

e Lack a formal site verification procedure®

e Lack a standard oral communication proc-
ess to verify the correct site®

e Lack a formal check in the OR immediately
before starting the procedure®

¢ Do not require the presence and review of
relevant information sources in the OR®

e Lack a standard checklist to ensure that all
appropriate information is present and re-
viewed in the OR®

e Exclude some or specifically do not include
all members of the surgical team in the site
verification process®

e Place complete reliance on the surgeon to
verify the surgical site®

e Lack cross checking to confirm consistency
of the surgical site by comparing the con-
sent, schedule, medical record notes, and
imaging reports'®

e For ambulatory surgery, not using the out-
patient/community healthcare setting as a
primary source for site verification (This is
where the patient is awake and alert, and
diagnostic reports are available. In this set-
ting, surgery is scheduled, surgical consent
is signed, and there is an opportunity to col-
lect and review multiple documents that
each list the surgical site and procedure.)™

Organizational Culture®
If the informal cultural norms include the following,
wrong-site surgery may not be prevented:

e Attitude that a surgeon’s decision should
never be questioned

e Lack of teamwork
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e Opinion that certain surgical team members
or the patient are not important to the surgi-
cal site verification process

Care Processes

In a study involving more than 40 hours of direct
observation of the entire care process conducted in
two hospitals, Rogers et al." identified the following
factors that may contribute to wrong-site surgery.

Site marking."® Permanency of marking may be
problematic. If marking occurs too far in advance of
a procedure, normal activities of daily living may
remove the mark. The mark may also be removed
during the surgical prep immediately prior to the
operative procedure. If the mark is too permanent,
this may be unacceptable to the patient. Moreover,
an incorrect marking made in permanent ink may be
difficult to remove. Finally, if a patient touches a
marked extremity to another part of the body, an
additional mark can be inadvertently transferred to
the incorrect body site/part.

When multiple surgeons or multiple procedures
are planned, the complexity of site marking in-
creases, and errors can occur if standard marking
procedures are not followed. The risk of incorrect
marking also increases when there is no visible
sign of disease or when both sides seem to be
equally involved.

Patient/family involvement." Several factors may
prevent successful collaboration with the patient/
family in the site verification process. For example,
if the site verification/marking occurs only in the OR,
the sedated patient may not have the capacity to
contribute accurately to the site verification process.

Patient/family participation in site verification may
be impaired by the following:

e Cognitive problems (e.g., anxiety, confusion,
dementia)

e Medications/sedation

e Time pressures (e.g., sense that staff is
harried)

e Generational/cultural issues (e.g., passive
recipient of care, belief that healthcare team
must be correct)

e Level of understanding (e.g., medical
vocabulary, literacy level)

e Physical limitations (e.g., ability to hear in a
noisy environment without hearing aids or to
see without eyeglasses)

e Physical condition of the patient that may im-
pair the patient’s ability to discuss/identify
correct surgical site (e.g., severe pain; stroke;
severe liver, respiratory, or renal disease)

Change management. Rogers et al." also identi-
fied the concept of change management as a poten-
tial problem when observing site verification proc-
esses. When a mistake is made in the documents
that initiate the surgical process (history and physi-
cal, handwritten or dictated notes, OR schedule,
consent), there is no consistent process to track or
to change all the documents involved in the site veri-
fication process.

This issue was also highlighted by another study con-
ducted at an ophthalmic hospital in the United
Kingdom? involving the review of the clinical notes of
100 randomly selected patients. The notes were ana-
lyzed to determine the number of left/right transposi-
tions that occurred, in which part of the notes, and
whether these errors were corrected. Forty-four trans-
positions were found in 32 sets of notes, but only

19 of these errors were corrected. While no wrong-
site surgery actually occurred in this study, such
transpositions could increase the likelihood of wrong-
site surgery if other preventive mechanisms fail.°

Protocols

Joint Commission

In May 2003, the Joint Commission hosted a Wrong
Site Surgery Summit in an effort to reach consen-
sus on adopting a universal protocol for preventing
wrong site, wrong procedure, and wrong person
surgery. The protocol was approved by the Joint
Commission Board of Commissioners in July 2003.
More than 50 professional associations and organi-
zations,?" including the American Academy of
Orthopaedic Surgeons (AAOS),? North American
Spine Society (NASS),?® and NQF,** have endorsed
it. Moreover, the universal protocol has become
part of the Joint Commission’s National Patient
Safety Goals.?®

Elements of the protocol include a standardized ap-

proach for the following:®'"#*2°

e Verifying the patient’s identity

e Marking the surgical site and requiring pa-
tients or a legally designated representative
to be involved in the marking procedure
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e Using a preoperative site verification proc-
ess such as a checklist

e Confirming the availability of appropriate
documents and studies before the start of
the procedure

e Taking a brief time out immediately before
skin incision, in which all members of the
surgical team actively communicate and
provide oral verification of
— patient’s identity;

— surgical site;

— surgical procedure;

— administration of preoperative medica-
tions; and

— presence of appropriate medical re-
cords, imaging studies, and equipment

e Monitoring compliance with protocol
recommendations

The protocol is designed to be flexible so it can be

adapted to meet specific patient needs, operations
and other invasive procedures, including those per-
formed in settings other than the OR.

The universal protocol is organized into three
phases:®1%?°

1. Preoperative verification process.
In this phase, all relevant documents/studies
are available for review for consistency with
each other, the patient’s expectations, and
the surgical team’s understanding of the
patient, procedure, site, and implants. Miss-
ing information/discrepancies are ad-
dressed. Ongoing information gathering and
verification occurs from determination to do
the procedure through the time out.

2. Marking the operative site.
For left/right distinction, multiple structures,
and multiple levels, the intended site is
marked so that the mark is visible after the
patient is prepped and draped. The site
is marked unambiguously. Site marking
must be®®
— marked by a physician with his/her ini-
tials or “yes,” never with an “X”;
— never marked on the nonoperative site;
— marked and numbered for multiple
wounds/lesions; and
— visible after the patient is prepped
and draped.

Adhesive site markers may be used as an adéunct,
but cannot replace direct marking of the skin.?

3. Time out — immediately before starting the
procedure.
This phase includes final verification of the
correct patient, procedure, and site. The
phase is initiated by a designated team
member. Active communication occurs
among all surgical/procedure team mem-
bers. Finally, the phase is conducted in a
“fail-safe” mode — the procedure is not
started until questions/concerns are re-
solved. The time out includes a check for
the presence of implants, special equip-
ment, and instruments.

The following procedures are exempt from the
preoperative marking process, but must still have a
time out:*

e Single organ cases

e Interventional procedures with sites/
insertions that are not predetermined and
can be either left or right

e Premature infants

Procedures done at the bedside require marking
and a time out.”®

Other Protocols

A vast array of site verification interventions exist
throughout the world. Table 2 presents the elements
of a variety of these protocols. Common strategies
evident in most of these protocols include’® marking
the surgical site and using a standard checklist to
capture information related to the site verification
process. Another common element involves using
active, in addition to passive, communication: by the
patient/family/significant other/designated responsi-
ble person in marking and/or verification of the surgi-
cal site; by each member of the surgical team in the
OR for verification; and through a time out to confirm
the correct patient, procedure, and surgical site.
Monitoring compliance with site verification proce-
dures is another common element.

Resources

The Association of periOperative Registered
Nurses'® has developed several resources to help
facilities implement a correct surgical site protocol
consistent with the Joint Commission. These include
an educational program, a reference card, a
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Major Organization
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Preoperative v v v v v v v v v
verification
Consent v v v v v v v
Site marking v v v v v v v v v
Time out/pause v v v v v v v v
Verification checklist v v v v 4 v v
Policies/procedures v v v v v v
Monitoring v v v v v v

Table 2. Elements Included in Selected Correct Surgery Protocols. (Citations appear on page 45.)

checklist, FAQs, form letters, and other items. Infor-
mation about these resources is available at http://
www.aorn.org/PracticeResources/ToolKits/.

Reported Risk Reduction Strategies

Several healthcare organizations have developed
strategies that support or supplement the interven-
tions specified in the universal protocol.

A few examples include the following:

Institute for Healthcare Improvement (IHI)

Through many collaboratives, IHI has developed sev-
eral measures to reduce the risk of wrong-site sur-
gery, based on general error reduction strategies.'®?’
A checklist can be used to reduce reliance on mem-
ory and vigilance. Policies, procedures, and compe-
tencies promote standardization. For online records,
required fields provide forcing functions to ensure
that proper identification and verification are docu-
mented. Having the same personnel move/transfer
patients reduces handoffs. Establishing a review
mechanism for identifying system errors to reduce

errors, rather than focusing on individual blame,
drives out fear and encourages error reporting.

Partnership for Health and Accountability — Georgia
The “Operative/lnvasive Procedure Verification
Checklist"?® has been creatively organized to
capture laterality of site verification information.
Left-side procedure verification is documented on
the left column of the checklist, while right-side infor-
mation is documented on the right column. Site veri-
fications that do not involve laterality are docu-
mented in the center column of the form.

VHA, Inc.

VHA, Inc. has developed the “Seven Absolutes to
Avoid Surgical Site Errors” to standardize and sim-
plify the site verification process.?® The following
concepts are included.

Preoperatively:

1. The surgeon’s office schedules each proce-
dure involving laterality with a right or left
designation.
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2. The registered nurse (RN) verifies each cor-
rect surgery site with the OR schedule and
the patient’s current medical record.

3. The patient, designee, or hospital care pro-
vider verifies each surgical site in the pres-
ence of an RN and when applicable will
mark each side (right or left).

4. The circulating RN and anesthesia provider
interview the patient and review the patient’s
current medical record to verify each surgi-
cal site and procedure.

Intraoperatively:

5. The circulating RN, anesthesia provider,
and surgeon review the patient’s medical
record and the results of the diagnostic tests
and verbally confirm each site.

6. After the patient is draped, the surgical team
pauses and verbally confirms each site prior
to incision.

7. The circulating RN documents the verifica-
tion process in the patient’s medical record.

When performing multiple procedures, repeat the
fifth through seventh steps for each additional
procedure.

For unmarkable sites (e.g., urology; ear, nose, and
throat pediatric cases), colored wristbands can be
used on the operative side/site with the following
information on them: surgical site, person placing
the wristband, initials, date, and time.

Preoperative Briefing: PREPARETOR

John M. Purvis, MD, developed the following
PREPARETOR site verification protocol, which was
a winning submission in the 2004 AAOS Patient
Safety Tip Contest.?* The use of an mnemonic re-
duces reliance on memory.

During preoperative holding:

Procedure/Plan Discuss everything with the

OR team

Radiology Images in the room, equipment
requested

Equipment Implants and supplies available

and in working order

Patient Correct patient: check ID brace-
let, surgical site mark

Anesthesia Be aware of surgical plan,
positioning, special needs
(e.g., hypotension)

Rx given Prophylactic antibiotics, patient-
specific needs

Exceptions Any special considerations

During surgery/in OR:

Time Out Check patient identity, records,
imaging, surgical procedure, site
marking

Radiograph Confirm level with intraoperative

radiograph

Time Out Script
Glenbrook Hospital in lllinois developed a script to

reduce communication inconsistency during the time
out process prior to the start of each invasive proce-
dure.®® This standard phrasing is used for every time
out by every circulating RN in the system. The script
includes six necessary elements of the time out, and
it also ensures that all members of the surgical team
actively participate.

Newcastle General Hospital, United Kingdom

This hospital universally applies a method called
“knife check” as part of its site verification process.*'
The scrub nurse does not hand the surgeon the
scalpel for incision until after final site verification is
completed.

PA-PSRS

One wrong-site surgery report submitted to PA-PSRS
resulted in a subsequent procedure change. Now, the
scrub person does not place a blade onto the scalpel
handle until a time out is satisfactorily completed.

NASS

NASS was one of the first professional organizations
in the United States to develop a protocol to prevent
wrong-site surgery, known as the SMaX Campaign
(Sign, Mark, and X-ray).% One tool of this campaign
is a “Patient Diagnosis Diagram” that is given to the
patient by the surgeon during the preoperative dis-
cussion.”? The surgeon indicates the pathology on
the spinal diagrams and documents the plan for the
proposed surgery. The patient can share this docu-
ment with other healthcare providers, such as physi-
cal therapy. The patient can also bring this form to
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surgery, and it provides an additional check of the
side and level of the anticipated surgical procedure.
NASS now endorses the Joint Commission univer-
sal protocol, as well.

Technology

Certain technologies have been developed that may
have a positive impact upon ensuring correct-site
surgery.®** However, further study is needed to
determine their appropriateness and efficacy in the
surgical services environment.'

Additional Site Verification Considerations

Even though the Joint Commission universal proto-
col has wide acceptance, there is great variability in
the ways facilities interpret the protocol.'? For exam-
ple, Kwaan et al.? reviewed 16 site verification proto-
cols covering 28 hospitals. One area of inconsis-
tency in these protocols related to site marking; spe-
cifically, which cases require it, who is responsible,
and how is it performed.

The following concepts may contribute to system
reliability, resulting in fewer site verification errors
and adverse events.

Simplicity

Many protocols require significant staff time and
several, redundant checks (up to 20 checks per pa-
tient).? A simple site verification protocol is more
likely to promote compliance, efficiency, and system
reliability than a complex protocol involving multiple
redundant checks.?*

Preoperative Verification Process

Greater accuracy results when verification involves
two patient identifiers, as well as the procedure and
the site/side or vertebral level.>** Room number is
not a patient identifier.® The verification process
involves at least two healthcare staff (one of whom
is the surgeon) and the patient.>*"* Staff members
can compare the OR schedule, the informed con-
sent, and all available imaging studies to determine
whether inconsistencies exist.>* A time out that
includes all surgical team members before the inci-
sion provides final verbal verification and direct ob-
servation of the correct site.?°

Site Marking

The surgeon or designee marks only the correct
site with initials or “yes.”®® The site is specified in a
clear, unambiguous, indelible, and hypoallergenic
method.*® Written policies and procedures need

to clearly indicate when, how, and by whom the site
is marked.?

Patient Involvement

Involve the patient during site marking, verification,
and consenting."? Performing a mini-mental status
examination will identify patients who need family
members or designated representatives to act as a
surrogate in the verification process."®

Patient involvement can be enhanced by preopera-
tive education. Explaining to patients what is done
and listening to their questions/concerns is an im-
portant intervention to reduce site verification er-
rors.” Patients can be informed that they will be
asked to identify the surgical site several times be-
fore surgery.* A patient brochure describing what is
correct-site surgery protocol can be provided, such
as the one developed by the American College of
Surgeons.”’

Distractions

Because of the critical nature of surgical/invasive
procedures, all surgical team members should
be focused on the work at hand and distractions
minimized.*'

Checklists

Checklists promote standardization and reduce
reliance on memory. They ensure that all informa-
tion and site verifications are completed before inci-
sion — during the preoperative period until just be-
fore the time of the incision.>** Simple, flexible
checklists may be more likely to be completed.®’

Verification Discrepancies

A site verification protocol specifies how inconsisten-
cies are resolved before the procedure is begun.?*®°
Inconsistencies are resolved by the surgeon with
agreement of the patient/decision maker and an-
other member of the healthcare team.

Documentation

Many initial site errors begin with documentation in
the outpatient/office/clinic notes prior to surgery and
are carried through in incorrect OR scheduling or
radiology reports.'? Steps to ensure site verification
in these settings will ensure correct-site surgery.
One method is to note the correct site whenever
documentation entries are made.® The informed
consent should be specific concerning laterality, ver-
tebral level, or which multiple structure (finger, toe,
tooth).>*® The procedure listed on the OR schedule
also must contain comparable detail.?

Critical Patient Information, Updates, and Changes

Such information needs to be visible for the entire
surgical team to see to facilitate a reduction of
reliance on memory, team coordination and
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communication, change management, and cross-
checking." A standard method of managing changes
to this data will ensure that it will not be overlooked.™

Teamwork

Each member of the team should be permitted to
question the decision of any other team member
concerning such issues as patient identity, proce-
dure, site, and equipment/implant availability.> An
anesthesia care provider should be involved in de-
termining the correct surgical site. This healthcare
team member may be the only person in the OR
whose view of the patient is the same as his/her
physical orientation.’

Briefings and debriefings were shown to improve the
culture of teamwork, thus enhancing communication
and collaboration in patient safety.*®

Double Checks

Double checks reduce reliance on the memory of
surgeons.'® Such checks involve the patient to verify
the site and procedure before the surgical procedure
and before anesthesia/sedation.® Conferring with
staff about the proper site, room set up, and equip-
ment/implant ensures the team is properly prepared
for the procedure.® Reviewing documents and imag-
ing and conferring with radiologists, if needed, to
reread previous imaging studies or to interpret intra-
operative studies further ensures that the procedure
is conducted at the correct site.’

Monitoring
Monitoring the compliance with the site verification

protocol will identify opportunities for system im-
provement, which can improve the effectiveness of
the protocol and, with this, patient safety.

The following are examples of measures of perform-
ance concerning wrong-site surgery:?*°

e Outcome measures: The rates/numbers of
reports related to surgeries performed on the
wrong body part, wrong patient, and wrong
procedure per month; the rates/numbers of
near misses reported per month.

e Process measures: The percentage of

— patients with documentation of verifica-
tion of correct patient, correct site/side/
level and correct procedure;

— patients whose site was marked by
surgeons preoperatively;

— cases in which active verbal time out
was conducted by all members of the
surgical team prior to incision;

— patients who had all required compo-
nents of the site verification protocol
met; and

— surveys of surgical team evaluations of
teamwork/collaboration, patients’
involvement in surgical site verification
process, and communication with the
surgical team.

Feedback can be provided to all personnel involved
in surgical/invasive procedures and integrated into
the leadership dashboard, including the following:

e Compliance with site verification protocols

e Evidence of education/training/
competencies of caregivers, including medi-
cal staff who participate in operative and
invasive procedures

e Percent of individuals completing initial and
refresher education/competency sessions
concerning site verification processes

Limitations of Site Verification Protocols
Considering the number of wrong-site surgery proto-
cols published in the literature, little scientific evi-
dence exists concerning the effectiveness of surgi-
cal site verification interventions analyzed in a con-
trolled observational design or a clinical trial.>"* The
most widely published outcome measures are the
number of insurance claims/litigation cases of wrong-
site surgery, retrospective reviews of medical record
information, and surveys. Because it is not known to
what extent reports and malpractice claims/litigation
reflect the actual incidence of wrong-site surgery, it
is not possible to accurately measure what effect
site verification protocols have on improving patient
safety.'

Wrong-site surgery has been addressed locally in
many areas of the country. Moreover, no evidence
supports a specific approach to surgical site verifica-
tion. The existence of different protocols may itself
contribute to increased confusion and the likelihood
of error.”® The Joint Commission universal protocol is
endorsed widely and is the closest to a national stan-
dard to eliminate wrong-site surgery at this time.*

Written checklists are also prone to errors, such as
skipping steps because of interruptions, distractions,
and time pressures, as well as checking an item
when it was not, in fact, completed.? Redundant
checks can decrease errors only if each is inde-
pendently performed. Multiple checks, however,
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Visit the Patient Safety Authority Web site (http://www.
psa.state.pa.us) to view or download “Doing the ‘Right’
Things to Correct Wrong-Site Surgery,” a brief informa-
tional video based on this article. Click on “Advisories and
Related Resources” in the left-hand column of the
Authority’s home page. Then, click on “Resources
Associated with Patient Safety Articles.”

may not be completed if they are perceived as inef-
fectual “busy work.”" The fast pace of patient flow
may promote the view that violating the protocol to
save time is acceptable or necessary.’

Focusing on a single process component, such as
surgical site marking or the time out, rather than con-
sidering wrong-site surgery prevention processes as
a whole, cannot prevent wrong-site surgery.'*?%%
Multifaceted protocols — combining standard site
marking methods with collaborative processes for
verification by all members of the surgical team —
should be implemented within the context of planned
observational studies.™

Conclusion

Wrong-site surgery errors must be viewed in the con-
text of human limitations, not as failings of individu-
als. Incidence of errors is a sign of breakdown in the
system and teamwork. Disciplinary action will not
prevent these system errors. Changing the culture
from culpability to one founded upon human factors
engineering,* group dynamics,*" and the psychology
of errors®! will separate the mistake from the blame.
Studying the psychology behind the errors will more
effectively identify factors that can optimize work sys-
tems, reduce stress, improve performance, prevent
or detect system breakdowns before they occur, and
thereby improve patient safety.
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Mismanagement of Expressed Breast Milk

The preferred nutrition for all newborns is mothers’
milk. Research supports the argument that breast
milk provides added benefits to an infant’s health,
nutrition, immune system, development, psychologi-
cal and social well-being, and economic status.’
Mothers’ milk is especially favored for vulnerable
infants in the neonatal intensive care unit (NICU).1’5
A recently reported prospective study indicates that
feeding mothers’ milk to extremely low-birth-weight
babies improves their “cognitive skills and behavior
ratings” and even reduces the need for special edu-
cation later in life.> Newborns also receive their
mothers’ antibodies in the milk, which may provide
protection from infectious diseases.” The American
Academy of Pediatrics (AAP) emphasizes the bene-
fits to newborns in their 2005 policy statement.’

However, breast milk can carry bloodborne patho-
gens and therefore may transmit disease when in-
gested.® When mothers and babies are separated in
the hospital environment, the risk of breast milk mis-
management increases. Ensuring consistent deliv-
ery of the correct mother’s expressed breast milk
(EBM) (i.e., breast milk that has been pumped and
stored) to the correct baby is a challenge. Consider-
ing the thousands of feedings delivered and the mul-
tiple steps in handling EBM, relatively few occur-
rences in which a baby received the wrong EBM
have been reported to PA-PSRS. Yet, when an in-
fant is fed the wrong mother’'s EBM, both the family
and staff experience anxiety regarding the potential
risk to the infant, as well as uncertainty regarding
how to respond to exposure when an error occurs.®’

Because the advantages of breastfeeding far out-
weigh risks related to infection, mothers are encour-
aged to breastfeed their infants. It is important for fa-
cilities to identify risk factors related to infants receiv-
ing incorrect EBM, implement strategies to mitigate
the risk of EBM mismanagement, and follow a good
plan of care in the event of EBM mismanagement.

PA-PSRS Reports

More than 30 cases involving breast milk have been
reported to PA-PSRS. Of these, approximately 20
reports indicated that an infant had been fed another
mother’'s EBM. Other problems identified include
labeling issues, identification or verification issues,
and storage issues (i.e., refrigeration or freezing
systems malfunctioned).

The following cases are indicative of these problems:

Nurse removed wrong breast milk from re-
frigerator to be given to baby. Mother started

fo feed and noticed a different label on bot-
tle. Mother brought mistake to nurse’s atten-
tion. Baby took 5 cc before error realized.
Certified registered nurse practitioner was
informed of error. HIV testing done on
mother whose milk the baby took, and all
tests negative.

During finger feeding, it was discovered that
a baby was receiving breast milk intended
for another baby. The infant was fed ap-
proximately 15 cc of breast milk.

After a baby received two feedings of breast
milk from a bottle labeled with the baby’s
name, the baby’s mother reported that she
had not expressed any milk. Investigation
revealed that the bottle had been mislabeled.

A refrigerator used to store breast milk was
found not working; the milk was warm, al-
though the temperature on the refrigerator
had been checked daily and recorded within
the appropriate range. All EBM was dis-
carded, and a new refrigerator was obtained.

This article will focus on the mismanagement of
breast milk in the care of hospitalized infants, either
in the NICU or newborn nursery setting. Discussion
will center on the risk factors involved, risk reduction

Accompanying Resources

Visit the Patient Safety Authority Web site (http://www.
psa.state.pa.us) for a mismanagement of expressed
breast milk toolkit that includes the following:

e Acopy of this article that can be downloaded
and e-mailed to colleagues

e Astand-alone, plan-of-care algorithm for when
mismanagement occurs

e Asample policy that can be adapted to be
facility-specific

e Informative handouts for patients and staff
about the risk of infection related to
mismanagement

To view the toolkit, click on “Advisories and Related Re-
sources” in the left-hand column of the Authority’s home
page. Then, click on “Resources Associated with Patient
Safety Articles.”
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Mismanagement of Expressed Breast Milk (Continued)

strategies to reduce the incidence of infants receiv-
ing another mother’'s EBM, and recommendations
for the plan of care when an error occurs.

Risk Factors Contributing to Infants Receiving
the Incorrect Breast Milk

Identification Issues

The greatest risk identified in the literature® and
supported by PA-PSRS data is infant misidentifica-
tion. A common misidentification error in the NICU
involves feeding a mother’'s EBM to the wrong in-
fant. In a study conducted by Gray et al. in a 40-bed
NICU in Massachusetts over one year, it was deter-
mined that, “Not a single day was free of risk for
patient misidentification.”® Gray et al. also cited
results from the Vermont Oxford Network, a volun-
tary error-reporting system conducted for one year,
in which 25% of reported misidentification errors
(i.e., 11% of 1,230 submitted reports) involved
EBM.2 The factors identified in these events in-
cluded “incorrectly labeled specimens, difficult-
to-read handwritten specimen labels, errors in
verification of patient/aliquot identification, and
systematic problems with the way EBM aliquots

are stored.”

The PA-PSRS data is consistent with this finding

of high-risk misidentification in the NICU. Of reports
received from June 2004 to February 2007 for
babies younger than two years of age, a total of
1,475 cases were related to identification issues of
one type or another, with 358 of these reports
(24.3%) initiated in the NICU. Additionally, there
were 447 reports (31%) initiated in the newborn
nursery, obstetrical/nursery unit, pediatrics, and pe-
diatric intensive care unit. Other care areas associ-
ated with misidentification reports in this age group
included: labor and delivery with 145 reports (10%),
the emergency department with 128 reports (9%),
and the laboratory with 107 reports (7%). The re-
maining 290 reports were identified in miscellaneous
patient care units and nonclinical areas, such as
admissions and registration.

Labeling

Labeling is a multistep process. When labels are
created at a facility, label selection, imprinting, and
attachment are all potential points of breakdown.
Bar coding is similarly affected if bar-coded labels
are not verified when made.

Verification
Verification is the process of confirming that the la-
bel on the infant matches the label on the EBM.

Verifying the baby’s armband and the EBM label
may not occur due to the following: °®

e Missing identification bands (Identification
bands are often affixed to the bedside or
chart to avoid skin injury to infants.)

¢ Inconsistent or inadequate procedures

e Inexperienced staff who are unfamiliar with
verification procedures

e Staff workload and busy units where proc-
esses are interrupted

Storage Organization and Management®
e Lack of dedicated space for refrigerator and
freezer to store EBM

e Lack of adequate storage space

e Lack of standardized containers with appro-
priate labels

e Lack of alarms for monitoring appropriate
temperature

e Storage of known-infectious EBM

Dispensing®
e Inadequate procedure for selecting the
correct milk

e Problems with transporting milk from stor-
age to mothers at bedside

Administering/Feeding
e Inadequate process for verifying and match-
ing baby to mother’s milk

e Failure to follow doctors’ orders for amount
of feeding and additives

Risk Reduction Strategies

The following strategies can help to ensure reliability
through standardization and with deliberate redun-
dancy of verification. Following these guidelines

can prevent an infant’s exposure to another
mother's EBM.°

Separation of Mother and Baby
e Unless clinically indicated, avoid separating
infants from their mothers.
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e When infants are separated from mothers,
implement a process with high reliability for
correct identification.”

|dentification Issues®®
e Maintain infant identification in two sites at
all times. Preferably, affix one identification
band on the baby.

e Only apply identification bands that are
complete and legible.

e Always check the identification band before
administering any medications or feedings
and before performing any treatment or
intervention.

e Educate parents on the importance of main-
taining identification bands on their baby at
all times.

Labeling
e Label all EBM containers consistently,
correctly, and clearly, using moisture-
resistant ink.°

e Include on the label the baby’s and
mother’'s name, baby’s medical record num-
ber, date and time the milk was expressed,
and, if applicable, the date and time the
milk was thawed.®

e Provide the mother with the container and
complete label, as noted above, at the time
she is expressing her milk. Instruct the
mother to document the date and time that
the milk was expressed on the label, and
immediately apply the label to the storage
container. Apply the label to the container in
such a way that it would need to be recon-
ciled when opening the container.

e Inspect the label for accuracy/complete in-
formation before storing the container in the
refrigerator or freezer.®

Storage Organization and Management
e Establish a designated area for both a
freezer and refrigerator for storing EBM.®

e Maintain refrigerated EBM at 2 to 4 C°. Use
or freeze the EBM within 48 hours.’

e Maintain temperature of freezer used for
EBM at-20 C° to-18 C°.°

e Provide sterile containers with a solid cap to
provide an airtight seal.’

¢ Allocate an area with a labeled storage
basket/container for each baby.’

e Maintain a log of refrigerator/freezer tem-
perature checks every shift.’

e Install alarms that are programmed to
sound if there is unacceptable change in
temperature.®

e Separate containers with the same or simi-
lar names on label.®

e Do not store known-infectious EBM with non-
infectious EBM.

Dispensing
e Maintain a current log with mother’'s name
and the date and time milk was expressed,
and have staff initial the entry when
dispensing milk to a baby.®

e Have staff verify with the mother that the
label on the milk container matches the
mother’s and baby’s identification band, just
as they would with a medication.® If mother
is unavailable at the time of dispensing,
have staff verify with another healthcare
worker.

Education/Communication
e Educate all staff about the protocols outlined
above; verify that they can demonstrate cor-
rect procedure when handling EBM.

e Develop a process to ensure all casual/pool/
agency/relieving staff are aware of and un-
derstand EBM protocols.

e Provide parents with education, including
verbal and written information on the collec-
tion, labeling, storage, and dispensing proc-
ess for the management of EBM.”

When an Exposure Occurs: A Plan of Care

If an infant is fed another mother's EBM, there is
concern regarding possible exposure to HIV, hepati-
tis B virus (HBV), and other infectious diseases, in-
cluding hepatitis C virus (HCV) and cytomegalovirus
(CMV).” There have been no reports in the medical
literature of any cases of HIV transmission through
EBM fed to the wrong infant.” However, transmission
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of HIV through breastfeeding has been documented
with HIV-positive mothers.” The risk of HIV transmis-
sion is low but not zero when an infant is fed an-
other mother’s milk.

When a mistake occurs, inform both the source and
biological mothers of the event, and advise them of
the protocol for an exposure. The following plan of
care, based on the clinical literature, includes op-
tions and guidance for staff and mothers when an
EBM mistake occurs.

Consent for Record Review and Testing

Obtain written consent from both mothers for review
of their prenatal” and obstetrical laboratory reports
for HIV and HBV. Reviewing both of the mothers’
prenatal and obstetrical records can help to deter-
mine whether the baby involved was exposed to any
pathogens prior to the EBM mistake.

Soliciting consent for review and disclosure of pro-
tected patient information is always sensitive and
governed by federal law. In Pennsylvania, Act 148 is
an additional consideration when HIV testing or re-
sults are involved. Act 148 requirements include the
following actions:"°

e Obtaining informed consent, preceded by an
explanation of the test, its purpose, potential
uses, limitations, and meaning of its results

e Providing information about the prevention,
exposure, and transmission of HIV before
an HIV test is performed

e Informing the patient of the test results (e.g.,
a good faith effort on the part of the ordering
physician to personally inform the patient)

In Pennsylvania, it is essential that facility policies
and procedures regarding HIV testing be in accor-
dance with Act 148, including the use of designated
forms for HIV consent and disclosure to assure pro-
tection of individual rights.

HIV

If any test of a mother is confirmed to be HIV posi-
tive, breastfeeding by that mother is contraindi-
cated.”"""® Storing EBM from identified HIV-positive
mothers is likewise contraindicated, and existing
stores may need to be checked to verify that such
EBM is not present.

Prenatal test results.
If a prenatal test is HIV positive, there will probably
be ongoing antiretroviral therapy for the identified

HIV-positive mother and prophylaxis for her baby.""
An infectious disease consult can guide this therapy.

If the results are positive for the source mother of
the EBM, then the infant who received her milk
needs to be tested, as well as her biological infant,
and managed according to the infectious disease
consultation."

Significant time may have lapsed between prenatal
care, delivery, and the EBM mistake, and both moth-
ers’ risks of exposure may have changed, warrant-
ing additional follow-up postpartum testing. There-
fore, manage each case on an individual basis.?’ If
neither mother is considered a candidate for retest-
ing and both mothers test negative for HIV, provide
standard nursery care for both babies.

Postpartum test results. If either mother is identi-
fied as HIV positive, test her infant and any other
infant who has received her milk for HIV. Obtain a
consult with an infectious disease specialist for treat-
ment of the HIV-positive mother, her biological in-
fant, and the recipient infant. If this is a new finding,
the risk to the infant(s) is increased secondary to the
possibility of the HIV-positive mother having a high
viral load associated with a recent infection."’

If both mothers test negative for HIV, provide stan-
dard nursery care for the infants.

Unknown status. If either mother has unknown HIV
status, was not screened, or refuses screening,
CDC promotes routine screening for HIV of any
infant who received her milk."

Either mother may not have had prenatal care or
refused testing during pregnancy. Refusal to consent
for review of the prenatal and obstetrical records or
consent for blood testing may occur. There is no
standard for use of prophylactic antiviral treatment,
but its use could be considered in high-risk situa-
tions.” Medications used in HIV prophylaxis have
potentially serious side effects and the risk versus
benefit of chemoprophylaxis should be considered
on a case-to-case basis.” This treatment would be
determined by an infectious disease specialist.

HBV

Prenatal test results. If the prenatal test is positive
for hepatitis B surface antigen (HBsAg) for either
mother, verify that HBV vaccine has been given to
both infants. (AAP recommends that all newborns
receive this vaccine at birth.) Additionally, if the
source mother tests positive, give hepatitis B immu-
noglobulin to any infant who received her milk as
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well as to her biologic infant. This provides enhanced
protection from HBV.” "

If the prenatal tests are negative for HBsAg, it may
be reasonable to retest based on the time lapse
from testing to the event.”

Postpartum test results. If the source mother or the
biological mother tests positive for HBsAg, give hepa-
titis B immunoglobulin as noted above. HBV-positive
mothers are encouraged to breastfeed their infants.
Despite the fact that particles of HBV have been
found in human milk, there have been no reported
cases of HBV transmission via human milk.”

If the postpartum test result is negative for both moth-
ers, verify that HBV vaccine has been given to both
infants.” ™

Risk of HCV

HCV particles have been identified in human milk from
infected mothers. However, the transmission of HCV
has not been documented in the literature. The CDC
guidelines do not list HCV as a contraindication to
breastfeeding. Therefore, no testing is recommended.’

Risk of CMV

CMV is widely prevalent and known to be transmit-
ted to neonates in breast milk."*® Full-term infants
are at minimal risk, probably due to the antibodies
present in breast milk. However, the CMV contro-
versy continues to unfold.">'® Although freezing
breast milk does not eliminate the virus,"® it does
significantly decrease the viral load.” There have
been no reported cases of a breast milk mishap
causing a CMV infection. Given the limited exposure
when an infant is fed another mother’'s EBM, and
the lack of potential treatment and interventions,
routine testing for CMV is not recommended.’

Staff/Mother Education

Education and communication are crucial to provid-
ing safe feedings of EBM. Staff knowledge of EBM
management is essential to maintain a reliable sys-
tem. Mothers require education at the time of admis-
sion, with emphasis on the importance of following
labeling and storage directions for EBM. Addition-
ally, mothers need basic instruction in how to safely
express or pump their milk, as well as guidelines for
storage, including transporting EBM. The prevention
strategies presented in this article are crucial to limit-
ing mistakes with breast milk.

However, when an event occurs, staff and parents
experience anxiety. Implementing a standardized
approach to the management of EBM mistakes can

provide comfort and reassurance. Nurses should be
knowledgeable of the risks to the infant, as well as
testing to be performed. A primary goal is to provide
support and education to families when an error oc-
curs.” Include the following information in educa-
tional packets:

e Fact sheets with clear and simple explana-
tions of infectious risks to infant

e Plan of care with rationale and description of
blood tests to be done

e Consent forms for testing and releasing
results

e Follow-up care for infant if indicated
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PA-PSRS Patient Safety Advisory

Propofol Infusion Syndrome: A Rare but Potentially Fatal Reaction

Patrick J. McDonnell, PharmD, Associate Profes-
sor of Clinical Pharmacy, Temple University
School of Pharmacy, Philadelphia, Pennsylvania

PA-PSRS has received reports of patient death due
to propofol infusion syndrome, a rare, adverse effect
of propofol. PA-PSRS invited Patrick J. McDonnell,
PharmD, to review this problem. Dr. McDonnell
specializes in drug safety and adverse drug reac-
tions and has lectured and written extensively on
these issues.

—dJohn R. Clarke, MD, Editor

Patient with status epilepticus related to
alcohol withdrawal required intubation
and ventilator. Patient was started on propofol
infusion. Two days later, the patient devel-
oped symptoms consistent with propofol
syndrome. Patient’s serum triglycerides were
closely monitored and noted to rise to over
600 mg/dL. Propofol infusion rapidly weaned.
Acute rhabdomyolysis quickly ensued with
creatine kinase level of over 9,000 on the
third day that rose to almost 23,000 by later in
the day. The patient also developed acute
renal failure requiring dialysis and demon-
strated anoxic encephalopathy after the
propofol infusion was stopped. The patient’s
prognosis was discussed with the family, and
they requested comfort care measures includ-
ing ventilator weaning, extubation, and dis-
continuance of vasopressor support. The
patient expired.

Propofol is an intravenous anesthetic agent used in
both inpatient and outpatient surgeries and as a seda-
tive agent for the treatment of agitation in mechani-
cally ventilated patients in the intensive care units
(ICUs). Propofol has some advantages over other
sedative agents in short-term use due to its favorable
pharmacokinetic profile (i.e., quick induction of anes-
thesia with short recovery times); however, with long-
term use, as seen when used for ICU sedation, more
dose-related adverse effects can be seen. Propofol
infusion syndrome (PRIS) is a rare, potentially fatal
adverse effect of propofol that warrants attention to
identify its mechanism, patients who are at risk for it,
and how it may be prevented. PA-PSRS has received
reports of events, such as the one above, in which
patients have died due to PRIS.

The following report is another example:

A patient was admitted after a motor vehicle
accident and was unresponsive with subdural

and subarachnoid hemorrhages and chest
trauma. The injuries were significant, and
the patient required full sedation to manage
intracranial pressure and maintain oxygena-
tion. A propofol infusion was initiated, and
the patient was maintained on ventilator and
vasopressor support. A triglyceride level of
7,900 was noted on day three. The patient
developed cardiac arrhythmias, acidosis,
and rhabdomyolysis, which is suspicious for
propofol infusion syndrome, indicative of
toxicity. The infusion was continued for an
additional 24 hours. The patient developed
ventricular tachycardia and persistent acido-
sis with a creatine kinase level greater than
18,000. The patient was taken emergently
for a femoral embolectomy for a cold leg
and expired. A post-mortem review sug-
gested propofol syndrome.

PRIS is a complex syndrome involving the unwanted
effects of propofol infusions, patient co-morbid con-
ditions, concurrent drug therapies, and how these
factors interact on a cellular level. The hallmark find-
ings of PRIS are metabolic acidosis, rhabdom}/oly-
sis, renal failure, and cardiovascular collapse. PRIS
is usually associated with high doses of propofol
(greater than 5 mg/kg/hr) for prolonged periods of
time (greater than 48 hours), particularly in certain
patient types. Patients that appear to be most at risk
for PRIS have certain priming and triggering factors
in common.?

The common priming factor for PRIS is critical ill-
ness itself. Acute central nervous system disease,
sepsis, burns, pancreatitis, trauma, and status asth-
maticus have been identified as priming factor dis-
ease states. In these situations, inadequate stress
hormonal responses lead to a systemic inflamma-
tory response syndrome (SIRS). This results in a
sustained imbalance of pro-inflammatory/anti-
inflammatory cytokines and an imbalance of cata-
bolic/anabolic hormone production. Under these
disease states, pro-inflammatory cytokines pro-
duced at the site of tissue damage activate the
body’s stress response system. Catecholamines
and glucocorticosteroids are secreted, leading to
anti-inflammation and immunosuppression. In SIRS,
this persistent pro-inflammatory state can lead to a
hypermetabolic state that can cause progressional
end organ damage.

See page 67 for self-assessment questions related to
this article.
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With the body now “hyper-primed,” high doses of
propofol, usually with the administration of corticos-
teroids and/or catecholamines (phenylephrine,
norepinephrine, and epinephrine), expedite end
organ damage. These trigger factors of propofol
infusions with infusions of corticosteroids and/or
catecholamines have been identified in PRIS as
leading to cardiac failure and muscle breakdown,
followed by metabolic acidosis and renal failure.
This appears to be the pathophysiologic mechanism
of PRIS.?

Propofol is neither a catecholamine nor a corticos-
teroid, but molecularly contributes to PRIS by its
several effects. Adverse cardiovascular effects of
propofol include hypotension and bradycardia.
These adverse effects undoubtedly contribute to
deterioration of cardiac failure seen in PRIS.? In
addition, the formulation of propofol can contribute
to PRIS. Propofol for intravenous infusion is dis-
solved in a mixture of long-chain triglycerides and
soybean emulsion. Higher doses and longer dura-
tions of propofol infusions contribute to disruptions
in fat and carbohydrate metabolism. Higher
amounts of free fatty acids are produced, particu-
larly in states of low carbohydrate intake and in chil-
dren. Children are consequently more prone to the
development of PRIS as a result of low glycogen
storage and a higher dependence on fat metabo-
lism.* This increased production of free fatty acids
has been identified as a cause of abnormal cardiac
arrhythmias,® again contributing to the cardiovascu-
lar collapse in PRIS. To suppress this fat metabo-
lism, a carbohydrate intake of 6 to 8 mg/kg/min is
needed.’

Post-marketing surveillance reports of PRIS have
identified the following patients who are most
at risk:

o Patients with severe head trauma receiving
propofol at greater than or equal to
5 mg/kg/hr have double the risk of develop-
ing PRIS.” For these patients, high-dose
propofol is not recommended.®

e In patients with severe burns, trauma, sep-
sis, pancreatitis, and status asthmaticus,
avoid use of prolonged infusions of high-
dose propofol. Concurrent use of corticos-
teroids and catecholamines increases the
risk of PRIS.? If high-dose propofol is
needed for these patients, particularly the
aforementioned concurrent therapies, care-
ful monitoring of serum levels of creatine
phosphokinase, myoglobin, and troponin
can detect early manifestations of muscle
breakdown.?

If PRIS is suspected, discontinue propofol immedi-
ately. Treatment for PRIS is non-specific, with
hemodynamic stabilization being the main priority.
To suppress free fatty acid metabolism, which con-
tributes to the cardiovascular instability in PRIS, a
carbohydrate infusion equivalent to 6 to 8 mg/kg/min
is recommended.’

Although rare, PRIS is a potentially fatal adverse
drug reaction. With an insight to the complex bio-
chemical mechanism of PRIS, identifying at-risk
patients and weighing the risk versus benefit of ther-
apy may reduce its incidence.
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Fentanyl Transdermal System: Taking Another Look

entanyl transdermal system’ provides many

benefits for management of moderate to severe
chronic pain, but this medication can be very dan-
gerous. Errors involving these patches have a
heightened risk of significant patient harm.

In 2005, the U.S. Food and Drug Administration
(FDA) issued a Public Health Advisory containing im-
portant safety information about using fentanyl trans-
dermal patches.' Deaths and overdoses have oc-
curred, and the directions for the use of this medica-
tion must be followed exactly to prevent death or seri-
ous side effects.’ At the same time as FDA’s advisory,
Janssen Pharmaceutica issued an important boxed
warning informing healthcare professionals about up-
dates to the clinical pharmacology, contraindications,
precautions, dosage, and administration changes for
DURAGESIC®(fentanyl transdermal system).

Reports submitted to PA-PSRS and national report-
ing programs demonstrate problems that have re-
sulted in patient harm. These problems include mul-
tiple fentanyl transdermal patches inadvertently
placed; concomitant use of transdermal patches with
patient-controlled analgesia; inappropriate prescrip-
tion, particularly with the opioid-naive population;
potential patient abuse of the patch; and lack of pa-
tient education, especially regarding administration
and storage and disposal.

Background

In 1960, Paul Janssen first synthesized fentanyl on
a quest to develop analgesic compounds with a
greater potency and safety than the existing narcotic
analgesics.’ Attempts to optimize the molecular con-
figuration of meperidine led to the development of
fentanyl, a compound 100 to 300 times more potent
than morphine. Fentanyl is an opioid analgesic that
interacts predominantly with the opioid mu-receptor
binding sites in the brain, spinal cord, and other tis-
sues. Its principal pharmacologic effects are on the
central nervous system, and its actions of therapeu-
tic value are analgesia and sedation.

First approved by FDA in 1990 and now available
generically, fentanyl transdermal system is a con-
venient delivery system of a rate-controlled drug
(other routes were limited by a short duration of ac-
tion).* Skin permeability studies in the early 1970s
verified that the permeation of foreign substances
were mediated primarily by diffusion. The main

* For the purposes of this article, the terms fentanyl transdermal
system, fentanyl transdermal patch, and fentanyl patch will be used
interchangeably.

reason for disparities in permeation was the varia-
tion in thickness of the stratum corneum.* The ab-
sorption of fentanyl transdermally remains essen-
tially unchanged from the chest, abdomen, and
thigh. The drug passes through the skin and is ab-
sorbed into the general circulation by capillaries
near the surface of the skin.

Pharmacokinetics

Bioavailability studies report 92% of the dose deliv-
ered by fentanyl transdermal system reaches sys-
temic circulation as unchanged fentanyl.4 Holley and
van Steennis found the fentanyl transdermal system
to be as effective in obtaining therapeutic serum
fentanyl concentrations as a 24-hour continuous,
intravenous (IV) infusion of fentanyl at a rate of 100
mcg/hr.® Varvel et al. described the skin as both a
barrier and a reservoir for the transdermal admini-
stration of a drug; these factors (1) cause the drug
to be absorbed slowly and released in a sustained
manner, and (2) produce a constant serum drug
concentration for long periods of time.®

Fentanyl plasma concentrations are not measurable
until 2 hours after patch application and require 8 to
16 hours until full effects are observed. Steady-state
serum levels of fentanyl are maintained for as long
as the patches are applied. The patches are re-
applied after 72 hours, but the effects are prolonged
because fentanyl continues to be absorbed from the
skin reservoir. Because of its long delay and decay
times, the fentanyl transdermal system is unsuitable
for the routine management of short-duration, acute
pain states.”*

Indications

Use of fentanyl transdermal system is indicated in
patients who are already receiving opioid therapy,
who have demonstrated opioid tolerance, and who
require a total daily dose at least equivalent to a
transdermal system dose of 25 mcg/hr (see Table).”®
Fentanyl transdermal system is contraindicated in
patients who are opioid-naive, patients who are in
acute pain, patients who require opioid analgesia for
a short period of time, and in patients who suffer only
mild pain. It is contraindicated in the management of
intermittent or postoperative pain, including use after
outpatient or day surgeries.”® During use of fentanyl
transdermal system, a patient may still be able to
perceive the presence of pain, but the patient’s toler-
ance for pain increases, which decreases perception
of suffering. Fentanyl transdermal system depresses

See page 67 for self-assessment questions related to
this article.
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Current Analgesic Daily Dosage (mg/day) Table. Dose Comparison. This table is not all-

inclusive and should not be used to convert from

morphine, oral 60-134 | 135-224 | 225-314 315-404 fentanyl transdermal system to other therapies be-
cause this conversion to fentanyl transdermal sys-

morphine, 10-22 23-37 38-52 53-67 tem is conservative. Use of this table for conversion

intramuscular to other analgesic therapies can overestimate the

or intravenous (IV) dose of the new agent. Overdosage of the new anal-
gesic agent is possible (see “Dosage and

oxycodone, oral 30-67 | 67.5-112 | 112.5-157 | 157.5-202 |  Agministration — Discontinuation of Fentanyl

HYDROmorphOne, 817 17.1-28 28.1-39 39.1-51 Transdermal System” in full prescribing information).

oral Daily dosages depend on multiple patient factors
(e.g., age, weight, opiate tolerance, concomitant

HYDROmorphOne, 15-34 3.5-5.6 5.7-7.9 8-10 medication therapy).

v Sources:

Daily Dosage (mcg/hr) Janssen Pharmaceutica. Duragesic® (fentanyl transdermal sys-

tem) [full prescribing information]. 2005 Jun;
Sandoz Inc. Fentanyl transdermal system [full prescribing infor-

fentanyl transdermal 25 50 75 100 mation]. 2005 Apr;

system Mylan Pharmaceuticals Inc. Fentanyl transdermal system [full
prescribing information]. 2005 Dec.

the respiratory centers, depresses cough reflex, and
constricts the pupils.

Respiratory depression is the chief hazard in
prescribing fentanyl transdermal system for elderly
and debilitated patients, who generally have altered
pharmacokinetics due to poor fat stores and mus-
cle wasting.? The safety of fentanyl transdermal
system has not been established in children
younger than 2 years old; administration to children
2 years old and older is only indicated if they are
opioid-tolerant.

System Structure

Two types of fentanyl transdermal patches are com-
mercially available today — a reservoir patch and a
matrix patch. Duragesic manufactured by Janssen,
as well as the fentanyl transdermal system by San-
doz, has a reservoir which contains the drug. The
fentanyl transdermal system by Mylan Pharmaceuti-
cals Inc. does not contain a reservoir. It is a matrix
patch with the drug evenly distributed throughout the
adhesive layer. All three patches, however, are pack-
aged with a protective liner, which must be removed
and discarded at the time of use.>”® Cutting or dam-
aging the reservoir or matrix fentanyl transdermal
patch is against the approved labeling from FDA.!

Reported Adverse Drug Events

Fentanyl is considered a high-alert medication in
PA-PSRS, which means that, while not necessarily
more prone to medication errors, an error carries
greater risk of patient harm or death.® A variety of
fentanyl transdermal system adverse events have
been reported to PA-PSRS and national reporting

programs. These reports have highlighted the fol-
lowing issues.

Multiple Patches

The majority of the cases reported to PA-PSRS of
medication errors involved multiple patches. In a
typical scenario, a patient suffering from chronic
pain was prescribed fentanyl transdermal patch to
be changed every 72 hours. Several days after the
patch change was supposed to occur, the patient
required transfer to a higher level of care (e.g., in-
tensive care unit [ICU]) because of a compromised
respiration rate. After this transfer, multiple fentanyl
transdermal patches were found on the patient and
removed. Naloxone was administered, and the pa-
tient recovered.

The risk of harm from multiple fentanyl transdermal
patches stems from the fact that a significant
amount of medication resides in a patch even after
the intended period of application had expired. For
example, at a delivery rate of 50 mcg/hour for the
recommended duration of application of 3 days,
1,400 mcg of fentanyl (28% of the total original fen-
tanyl content) would remain in the Duragesic patch
after 72 hours.? For a fentanyl transdermal patch
from Mylan, approximately 1,500 mcg of fentanyl
(29% of the total original fentanyl content) would
remain.

Examples reported to PA-PSRS include the following:
A patient was admitted to the hospital from a

nursing home with an O, saturation of 93%
on 2 Liters of oxygen. Although the patient
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had been ordered a fentanyl transdermal
patch 76 mcg/hr patch, the skin assessment
revealed multiple fentanyl transdermal
patches on the patient’s back and chest. All
patches except the one ordered were re-
moved and the patient received supportive
care and fully recovered.

A patient was prescribed Nitro patch

0.2 mg/hr during the day and a Duragesic
patch 25 mcg/hr every 3 days. The Duragesic
patch was inadvertently removed in the eve-
ning instead of the Nitro patch. Luckily, the
patient suffered no ill effects.

A patient was transferred from a nursing
home with a Duragesic patch in place but
the patient’s documentation lacked the date
of the next dose. The patch was later found
following a CVP placement procedure,
when the dressing was placed on top of
the patch.

In another case reported to the USP-ISMP Medica-
tion Errors Reporting Program (MERP), an obese
woman presented to the emergency department
(ED) with chronic pain but failed to mention the
fentanyl patch she was wearing.'® The patient was
admitted to a medical unit with orders for a fentanyl
patch 50 mcg/hr every 72 hours, which was applied
that evening and IV morphine for breakthrough
pain. She was later found unresponsive; she was
intubated, given naloxone, and transferred to ICU.
Later, a nurse found the patch that the patient had
applied at home, deep within a skin fold. The patch
was removed, and the patient recovered.

One reason for multiple patches being affixed to
patients may be that some manufacturers’ patches
are clear or translucent, which makes them hard to
detect, especially on some skin types (see Figure).
Although drug name and strength may be printed on
the patch, this may not increase visibility sufficiently.

This poor visibility of the patches may make it diffi-
cult for healthcare practitioners to determine whether
or not a patient has a patch affixed to the skin. Poor
patch visibility also may hinder the ability of emer-
gency personnel to properly identify and treat patients
who suffer a fentanyl overdose. Another reason may
be that there is not a good mechanism in place to re-
mind practitioners, patients, and caregivers to remove
old patches.

Inappropriate Prescribing

“Off label” use of fentanyl patches has led to patient
harm due to inappropriate prescribing.?”® Product
labeling states that these patches are for use in pa-
tients who are already receiving opioid therapy, who
have demonstrated opioid tolerance, and who require
a total daily dose at least equivalent to a 25 mcg/hr
fentanyl patch (see Table above).?”® Patients consid-
ered opioid tolerant are those who have been taking
at least 60 mg of oral morphine daily, 30 mg of oral
oxycodone daily, or 8 mg of oral HYDROmorphOne
daily (or an equianalgesic dose of another opioid) for
a week or longer. Prescribing information also indi-
cates that after the initial patch application, evaluation
of the maximum analgesic effect cannot be made until
the patch is worn for at least 24 hours and may take
up to 6 days for the patient to reach equilibrium on the
new dose. However, adverse event reports indicate
that these guidelines are not being followed.

The following example from the MERP supports the
need for prescribers who order the fentanyl patch to
supply patients with clear and specific verbal and
written directions and caution patients to follow
these directions exactly. An elderly patient died due
to inappropriate prescribing and her subsequent
confusion about how to use a fentanyl patch." One
week before her death, the patient was prescribed
an oral opioid derivative for sciatic pain, of which
she took approximately four doses. Still in pain,

she consulted her physician by telephone, who
prescribed fentanyl 50 mcg/hr patches to be applied
every 48 to 72 hours. This patient was considered a

Figure. Clear or
Translucent Fentanyl
Patches.

From left, Jannsen
Duragesic, reservoir deliv-
ery; Sandoz fentanyl trans-
dermal system, reservoir
delivery; and Mylan fentanyl
transdermal system, matrix
delivery. Images provided
courtesy of ISMP.
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non-opioid tolerant patient because she had not re-
ceived the minimum daily oral dose of 30 mg of
oxycodone for a week or longer. She had only taken a
total of 20 mg of oxycodone in the entire week. The
48-hour dosing interval was also inappropriate for this
elderly patient. It was not questioned. After placing a
fentanyl patch on her lower back (i.e., the point of
pain), the woman positioned a heating pad on her
lower back and went to bed, which was her usual
practice but hastened absorption of the medication.
She was found dead by a friend two days later.

In another example from the MERP, a hospitalized
patient who was opiate-tolerant was prescribed

a fentanyl transdermal patch 50 mcg/hr dosage.
However, the prescriber adjusted the dose within

72 hours, before the patient was discharged on a

100 mcg/hr dose. At home, the patient experienced
somnolence and confusion and fell. She was readmit-
ted to the hospital. If the patient had been maintained
at the increased dose through two applications before
any further increase in dosage was made on the basis
of the average daily use of a supplemental analgesic,
this adverse event may have been prevented.

Potential Abuse

Fentanyl transdermal system can be abused in a
manner similar to other opioids, legal or illicit. This is a
consideration when prescribing, dispensing, or admin-
istering. Numerous PA-PSRS reports indicate poten-
tial patient abuse issues. Consider the following re-
ports to PA-PSRS:

A patient removed a fentanyl transdermal
patch due to itching but upon examination of
the patch, it appeared to have been chewed.
Patient admitted to eating patches in the past,
for which she required naloxone. At the pa-
tient’s discharge from the hospital, the patient
reported that the fentanyl transdermal
patches are “in a safe at home.”

A patient’s wife found a chewed transdermal
fentanyl patch in the patient’s coat pocket and
threw it out in a basket. Shortly thereafter, the
patch was not located when checking the bas-
ket. When checking the left anterior chest for
the patch, where it had been initially placed, it
was found to be missing. Later, the patient left
the hospital against medical advice.

Patient Education

Administration procedures. In an error reported to
the MERP, an elderly woman was hospitalized after

she applied multiple patches at the same time, be-
lieving the patches were supposed to be placed
“wherever it hurt.” She was brought to the ED be-
cause of increased somnolence and markedly re-
duced respiratory effort. It was then discovered that
the patient had applied six fentanyl patches in all."?

Storage and disposal. Proper storage and disposal
of fentanyl patches is of utmost importance, for ex-
ample, to protect children from gaining access to
this medication. Children who witness their parents
applying patches or taking medications could learn
by example. Children could equate applying a patch
with putting on a sticker, Band-Aid™ or temporary
tattoo.’

Examples from the MERP include the following:

A 4-year-old child was found dead on the floor of a
bedroom near an overturned trashcan that held torn
pouches and disposed fentanyl patches. The
mother, who suffers from chronic pain due to
Crohn’s disease, reported that her son had applied
one patch to his leg, but that she did not know how
long the patch was in place."

In other cases, one child was accidentally exposed
to a fentanyl patch that fell off a family member, and
another child removed a fentanyl patch from his
sleeping grandmother and applied it to himself. Nei-
ther child was seriously hurt."

Other Considerations

Patients who have been prescribed fentanyl trans-
dermal system and develop a fever should be moni-
tored for opioid side effects. Serum fentanyl concen-
trations increase by one-third for a body temperature
of 40° C (104° F) due to temperature-dependent
increases in fentanyl diffusion from the system and
increased skin permeability.8 Exposure to direct
heat sources (e.g., heating pads, saunas, hot tubs,
heated water beds) while using a fentanyl transder-
mal patch may have a sudden and possibly danger-
ous increase in fentanyl absorption."

Safe Medication Strategies

There are a number of strategies that can assist in
the safe use of fentanyl transdermal patches, includ-
ing the following."®"?

Prescribing
e Prescribe fentanyl patches only for chronic
pain and for those patients who are already
tolerant to opioid therapy of comparable
potency.
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e Make sure the dose, dosing interval, and
titration prescribed are appropriate for the
patient and his or her age and condition.

e Require a pharmacist review when the route
or technique of medication is changed.

e Perform skin assessment upon admission to
check if patient is wearing any patch.

e Update medication history forms to include
prompts for information about transdermal
patches.

Administration
e Assess patient’s skin to check if patient is
wearing any patch in the ED, upon admis-
sion, during routine assessments, and at
any change in the level of care.

e Remove the patch backing to expose the
adhesive layer.

e Improve methods of documentation and
communication about patch location. List
patch location and removal on the medica-
tion administration record (MAR).

e In facilities with computerized MARS, pro-
gram patch information into the pharmacy
computer system so that these entries auto-
matically appear on the MAR.

e In medication administration policies, include
safe medication practices that contain infor-
mation about transdermal patch application.

e Conduct ongoing education and annual staff
competencies on the safe administration of
fentanyl transdermal patches.

e Be alert for signs of possible drug-seeking
behaviors with these patches.

Patient Education

Fentanyl prescribing information contains a list of
22 points for practitioners to address with patients.
Some of this is covered in patient information
handed to patients along with their prescription but,
all too often, this important information is overlooked
or deemed too difficult to read. After reviewing this
list (found in the “Precautions” section under
“Information for Patients”), practitioners can deter-
mine how to best convey the information to patients
or their caregivers.

e Supply patients with clear and specific ver-
bal and written directions about the patch
usage, and caution patients to follow direc-
tions exactly.

e Educate patients to store patches and all
other medications in a safe place out of the
reach of children.

e Educate patients about the proper disposal
of used patches.

e Teach patients to avoid exposure to direct
heat sources (e.g., heating pads, saunas,
hot tubs, heated water beds) while using the
patches, because contact may increase fen-
tanyl absorption.

e Provide a dosing calendar so patients can
keep track of the location and time of patch
application at home.

e Emphasize the need to remove old patches
prior to the application of a new patch.
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Strategies to Minimize Vascular Complications following a

Cardiac Catheterization

M ore than 5 million diagnostic and interventional
cardiac catheterizations are performed each
year in the United States." Cardiac catheterization is
considered the gold standard for the diagnosis,
evaluation, and treatment of cardiac diseases. Al-
though it has reduced morbidity and mortality for
cardiovascular disease, this invasive procedure is
not free of complications.?

From June 2004 through December 2006, PA-PSRS
received more than 1,400 reports referencing cardiac
catheterization procedures. Almost half of the reports
were classified as complication of the procedure.
More than 230 of these complications were vascular
complications associated with the access site, in-
cluding bleeding, hematoma formation, retroperito-
neal bleed, pseudoaneurysm, and arteriovenous
fistula (A-V) formation. Of the 230 vascular complica-
tions reported, the most often stated causes of the
problem were medication errors, inconsistencies in
patient assessments, unrecognized changes in pa-
tient condition, sheath removal, and lack of appropri-
ate interventions when complications occurred.

This article presents strategies for reducing vascular
complications associated with cardiac catheteriza-
tions through identification of associated risk factors
and implementation of risk reduction strategies. Both
cardiologists and nurses play a vital role in the early
recognition and management of these complications.

For example, the following report submitted to
PA-PSRS demonstrates a missed opportunity to
recognize signs and symptoms of bleeding at the
access site, which led to serious vascular complica-
tions that required additional intervention in the
operating room (OR).

Patient underwent a cardiac catheterization
on Friday. The sheath was removed Satur-
day morning. Patient developed a large he-
matoma in the right groin area in the after-
noon. Pressure applied to the site for

15 minutes. Sandbag applied for more than
two hours. By evening, hemoglobin and
hematocrit had dropped to 6.6 and 21.8.
Patient had to return to the OR to stop the
bleeding and evacuate the hematoma.
Patient was transferred to CVU post-op.

The following case demonstrates the importance of
early recognition of problems at the access site and
the positive outcome when interventional strategies
are implemented.

Cath lab RN [registered nurse] notified of pa-
tient’s groin being firm at the site. When | ar-
rived in his room, no one was holding pres-
sure to the site. | immediately began holding
pressure to the hematoma that was forming.
I pushed the nurse call bell. When nurse
arrived, | asked her to alert the monitor techs
that | was holding pressure on the hematoma.
She then left the room. The patient started to
vagal,; three RNs responded. Fluids were
opened up wide, and he quickly responded
without the need for atropine to be given. Af-
ter holding pressure for 20 minutes manually,
the groin was soft and hemostasis achieved.

Complications

Major complications in cardiac catheterizations oc-
cur infrequently (i.e., in approximately 3% of all pro-
cedures).? These complications include death, acute
myocardial infarction, emergency bypass surgery,
and stroke.® Minor complications occur more fre-
quently and include vascular complications, arrhyth-
mias, transient ischemic attack, renal insufficiency,
and infection. Of these complications, vascular com-
plications associated with the access site occur
most frequently. As discussed previously, vascular
complications include: conditions of bleeding at the
site, hematoma formation, retroperitoneal bleeding,
pseudoaneurysm, and A-V formation.’

Complication Rate

The American College of Cardiology’s benchmark
for the incidence of all cardiac catheterization com-
plications is no more than 1% for diagnostic and 3%
for interventional procedures.* However, the inci-
dence of vascular access complications alone has
ranged from 0.1% to 61%, depending on the defini-
tion of complications, the type of procedure, antico-
agulation, closure devices, age, sex, and other pa-
tient co-morbidities.® Vascular complications expose
patients to additional discomfort, extended hospital
stay, and higher hospital costs.? They may require
additional treatment, such as blood transfusions and
vascular surgery.’ Some estimate that complications
related to the access site result in more than 75,000
surgical procedures annually." A goal following car-
diac catheterization is to reduce vascular complica-
tions, especially hematoma formation, the most
common access site complication.®

Risk Factors and Risk Reduction Strategies
Factors that influence vascular complications
include the following: patient characteristics, inter-
ventional cardiologist technique, medications used
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during the catheterization, use of manual and/or me-
chanical compression at the access site, use of clo-
sure devices, and nursing care.?’

In addition to benefiting patient care, risk reduction
strategies benefit hospitals through cost reduction
and improved catheterization laboratory flow. Risk
reduction strategies can be implemented in the car-
diac catheterization laboratory and the post inter-
ventional unit. The following strategies focus on
identification of risk factors associated with compli-
cations and early implementation of methods to re-
duce complications.

Patient Characteristics

Identifying individual patient risk factors is an impor-
tant aspect of care during cardiac catheterization.’
The following list summarizes patient characteristics
that may increase the risk for development of vascu-
lar complications:

e Age (i.e., older than 70)?

e Female gender®

e  Extremely thin or morbidly obese®

e Presence of peripheral vascular disease®®
e Hypertension®>°

e Renal failure *°

e Low platelet count and low hematocrit at
baseline®®

e Congestive heart failure; chronic obstructive
pulmonary disease’

e Coagulopathies®

Interventional cardiologists and RNs should perform
a comprehensive review of patient’s history and
physical including a review of current medications
and assessment of risk factors. Facilities may con-
sider developing a risk factor identification tool to be
completed by the admitting physician or nurse; and
placed in the patient’s record for easy access to all
healthcare providers.

Interventional Cardiologist Technique

Techniques employed by the interventional cardiolo-
gist can impact vascular complications. Techniques
include careful entry into the ar’[er%/,4 use of smaller
sheaths (e.g., less than 8 Fr),*""'# avoidance of
venous sheath whenever possible due to adverse

effects,*" early sheath removal,"**%'#" yse of low

dose heparin,*'* and minimizing procedure time.*'* A
report of the American College of Cardiology Task
Force on Clinical Expert Consensus states that quality
assurance issues in the cardiac catheterization labo-
ratory begin with an assessment of the clinical profi-
ciency of the interventional cardiologist.* Furthermore,
a team approach during invasive procedures can pro-
mote safety and improve patient outcomes. Facilities
may wish to consider team training for all catheteriza-
tion staff members. In addition, catheterization labora-
tories may also consider expanding “time out” verifica-
tion (i.e., pausing for verification of patient’s identity,
procedure, and operative site) to include discussion of
individual patient risk factors, medications received
and equipment to be used, such as sheath size. This
could alert staff to potential complications.

Use of Medications Pre- and Postcatheterization
Catheterizations present a fundamental dilemma—
the need to prevent thrombosis of the target vessel
while promoting hemostasis of the vascular access
site after the procedure.’ Several potent anticlotting
drugs are administered before, during, and after
catheterization. The following case demonstrates
the risk associated with a failure to reconcile medi-
cations resulting in harm to a patient.

Patient was placed on a heparin drip post
cath. The heparin drip order was actually
written in the emergency room prior to pa-
tient going to the cath lab. The order sheet
for the heparin was placed in front of the
post cath order sheet. Patient was on
ReoPro and heparin at the same time and
developed a hematoma to the groin.

Nurses administering these medications should be
familiar with the drug action, correct dosing, and
potential side effects. The verbal and written com-
munication to other team members regarding the
type, dose, time, and patient reaction can be instru-
mental in preventing errors that can lead to vascular
complications. Drug classifications to consider
include the following:

Antiplatelet agents. Aspirin and other antiplatelet
agents, such as ticlopidine hydrochloride (Ticlid),
clopidogrel (Plavix), eptifibatide (Integrilin), tirofiban
hydrochloride (Aggrastat), or abciximab (ReoPro) do
not need to be stopped prior to catheterization.®
These antiplatelet agents reduce the frequency of
ischemic complications after an interventional cathe-
terization.>* Plavix may be given as 300 mg loading
dose at least six hours prior to the catheterization.?
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Coumadin. Patients on warfarin (Coumadin) under-
going a diagnostic procedure should discontinue their
medication for three doses before the catheterization.
For patients undergoing an emergent interventional
catheterization, stopping their Coumadin may not be
possible. An acceptable INR before catheterization
varies among interventional cardiologists and labora-
tories (calibration of INR may vary among laborato-
ries), but an INR less than 1.8 is acceptable in reduc-
ing risk for vascular complications post procedure.®

Antithrombin agents. Patients receiving heparin
may undergo catheterization but may require longer
time for hemostasis.® Heparin may be given during
the catheterization to prevent thrombosis during
the procedure.'® Heparin activity may be estimated
by the automated coagulation timer (ACT), an in-
strument designed to determine coagulation end-
points in whole blood. ACT levels should range be-
tween 250 to the 300s during the catheterization.?
Upon sheath removal, the ACT range should be
150 to 200."*°%12"3 Heparin is associated with a
higher incidence of vascular complications than if
heparin is not given."

A newer antithrombin, Angiomax (bivalirudin), is be-
ing used as a replacement for heparin. Trials have
shown Angiomax to be more effective than hepa-
rin.>'® Advantages to using Angiomax include less
bleeding at the access site and early sheath re-
moval without the need for ACT testing.®

Glycoprotein lIb/llla inhibitor (GP llb/llla). These
medications are given to reduce the frequency of
restenosis of arteries that have had an intervention.?
A glycoprotein inhibitor should be administered with
interventional catheterization in patients not receiv-
ing Plavix and should be considered in those al-
ready taking Plavix.?

Management of Hemostasis

Hemostasis at the access site after cardiac catheteri-
zation is important to reduce complications, increase
patient comfort and safety, and decrease hospital
stay. Management of the arterial access site after
diagnostic and or interventional catheterization con-
tinues to evolve."” The data are insufficient to con-
struct universal guidelines to minimize complications
and patient discomfort. The methods currently used
to obtain hemostasis postcatheterization include
manual or mechanical compression of the site and/or
deployment of a vascular closure device (VCD).

Manual versus mechanical compression. Tradi-
tionally, manual or mechanical compression for

20 to 30 minutes has been the standard of practice
following sheath removal.'® Mechanical compression
is as effective as manual compression for femoral
artery hemostasis after cardiac catheterization.'®
Vascular complications at the puncture site did not
differ significantly when either a mechanical com-
pression device or manual compression was
applied.?® Manual compression and mechanical de-
vices have their limitations, including patient discom-
fort and prolonged bed rest.?

VCDs. An alternative to manual or mechanical com-
pression is a VCD. These devices were introduced
in 1995 to decrease hemostasis time, improve pa-
tient comfort, and reduce time in bed.?" Studies
have concluded that VCDs are safe and offer ad-
vantages that include early ambulation and patient
comfort.*'® Although the ability of these devices to
reduce vascular access complications is controver-
sial, their use is rapidly growing in most busy cardiac
catheterization laboratories."?* Interventional cardi-
ologists using VCDs should receive training before
using these devices.>* Improper deployment of
these devices causes vascular complications as
noted in the following case reported to PA-PSRS.

Post diagnostic catheterization closure de-
vice failed to close. Hematoma scale Il de-
veloped. Manual pressure applied. Residual
bruise noted.

Medical staff governing bodies that provide creden-
tialing of cardiologists to perform cardiac catheteri-
zations should include the use of these VCDs in
their process.

Available VCDs can be placed in the following
categories:

e Patches. These are superficial dressings
coated with either vasoconstrictors or bio-
polymers. They both promote clotting or
topical hemostats. An advantage with these
patches is decreased bed rest and early
ambulation.”!

e Sutured mediated closure devices. These
devices deliver a stitch to the access site.
Some advantages are patients have de-
creased bed rest and early ambulation and
immediate reaccess can be performed at
the site.?’ A disadvantage is the learning
curve for interventional cardiologist using
this device.®*
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e Sealant closure devices. These devices
work by a combination of mechanical forces
and a collagen plug that stimulates clot for-
mation. An advantage to this device is the
simple design and easy deployment for the
interventional cardiologist. It also promotes
early ambulation. A disadvantage is the re-
quirement to obtain a femoral angiogram
prior to use to rule out peripheral vascular
disease and to confirm femoral artery
sheath placement.?'

e Staple-mediated closure device. These
devices introduce either a tiny circumferen-
tial flexible clip or staple onto the surface of
the femoral artery through the introducer.
Advantages to this device are quick and
easy deployment by the interventionalist
and rapid hemostasis. If future studies con-
tinue to show the efficacy for hemostasis
and low complication rates, the use of su-
ture-medicated and sealant closure devices
may become obsolete.?'

Nursing
Education. Providing comprehensive education and

training for nurses who care for cardiac catheteriza-
tion patients lays the foundation for safe, quality
care. Facilities should consider the following:

e Provide seminar or educational modules for
care of cardiac catheterization patients.

e Facilitate simulation labs to observe and
demonstrate interventions, including sheath
removal, palpation of access sites, manual
compression, and application of mechanical
compression devices.

e Develop a competency skills list that is vali-
dated by an experienced practitioner.

e Perform annual competency skills
assessment.

Nursing care. Some PA-PSRS reports, such as
those below, illustrate cases in which patients were
transferred to nursing units where nurses were not
trained to care for cardiac catheterization patients;
this resulted in failure to recognize the patients’
developing complications. Administration and
nursing leaders should consider establishing spe-
cial skilled nursing units for the care of cardiac
catheterization patients to improve safety and
patient care.

Called by floor for groin bleed. Nursing told
to hold pressure until staff from cath labora-
tory available. On arrival to unit, no one
was holding pressure to a hematoma of
right groin.

Patient was post heart cath. The right groin
site had oozing, and the left groin site had a
hematoma. The hematoma was noted to
increase in size. The heart center was called
and came to the unit. During the assess-
ment of the hematoma, the patient’s blood
pressure dropped to 41/25. The patient was
placed in Trendelenburg [position] and was
given 1V fluid bolus; the blood pressure in-
creased to 86/51. The physician was noti-
fied, and the patient was transferred to a
critical care unit for observation.

The start of safe, quality care begins with a thorough
review of the patient’s history and physical, current
medications, risk factors for development of compli-
cations, and summary of the events in the cardiac
catheterization lab." Catheterization laboratories
may consider developing standardized communica-
tion tools that include the components discussed
previously. The verbal report to the receiving nurse
would validate the written report.

Nurses play a critical role in the management of pa-
tients after cardiac catheterization. Early detection
and management of vascular complications are key to
minimizing complications. Consider the following:

e Signs and symptoms of hematoma forma-
tion at the groin site are identified by swell-
ing and pain at the site.>'® Knowledge and
assessment of these early signs and symp-
toms of bleeding at the access site are piv-
otal in minimizing vascular complications.

e Hematoma characteristics vary widely from
patient to patient. Variations include covert
bleeding into subcutaneous tissue, which
may be difficult to assess, and/or obvious
bleeding from the site with additional signs
and symptoms of compromised vascular
flow (e.g., weak or absent pedal pulses).”

e Retroperitoneal bleed is a significant vascu-
lar complication occurring after catheteriza-
tion. Signs and symptoms of retroperitoneal
bleed are nonspecific, such as back or groin
discomfort, lower abdominal pain, diaphore-
sis, hypotension and bradycardia.?® If
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retroperitoneal bleed is suspected; nursing
protocols should include obtaining a type
and cross to assure availability of blood
products if needed.

Although there are no consistent standards of care
in the literature, nursing care activities are essential
to preventing vascular complications. Facilities
should develop protocols and policies to ensure a
consistent approach to the care of catheterization
patients in their facility. Consider incorporating the
following nursing care elements into nursing proto-
cols and practice.

e Ensure compression time of 20 to 30 min-
utes after sheath removal with either
manual or mechanical compression de-
vices.?*** Compression time may be de-
creased to 10 minutes following diagnostic
catheterization.?®

e Assess vital signs and site every 15 minutes
for 1 hour after sheath removal and then
every hour until the patient is allowed to
walk (i.e., 3 to 6 hours).”

e During site assessment, palpate site and
assess temperature, color, and pulses pre-
sent in the extremity used for access.’

e Assess for patient discomfort at the site.’

e Ensure bed rest for two to six hours for
interventional catheterization after hemosta-
sis.’"'® Ambulate patients one hour after
diagnostic catheterization if hemostasis is
maintained.?

e Ensure head of bed is not elevated more
than 30 degrees.”"

e Assess for a bruit, which indicates compro-
mised vascular flow indicative of pseudo-
aneurysm or AV fistula.

e Include the following in documentation
about the access site: hematoma measure-
ment in centimeters, skin color and tem-
perature, hematoma character (e.g., soft or
firm), and the presence of pedal pulses and/
or bruit.

e Provide patient education that includes ex-
planation of the procedure, common compli-
cations, and methods to prevent bleeding.
Key teaching points for patients are actions

they can perform; for example, manual
splinting of the access site with transfers or
any forceful coughing. If bleeding occurs,
instruct patients to apply pressure to the site
and call for the nurse immediately.” Cardiac
catheterization laboratories could provide
written information for patients and their
families prior to the procedure explaining the
procedure, potential complications, and pa-
tient involvement.

Nurses on the front line caring for patients before,
during and after cardiac catheterization play a key
role in the prevention of complications. With the in-
creasing number of cardiac catheterizations per-
formed, evolving technology, and advances in phar-
maceutical therapy comes an increase risk of vascu-
lar complications. The strategies described in this
article can be incorporated into the daily practice of
cardiologists and nurses caring for these patients.
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Here is an example of one Pennsylvania facility's in-depth
efforts to resolve a patient safety problem. Butler Health
System submitted the following report to PA-PSRS:

An experienced laboratory technician interpreted a
control slide as a patient slide. She reported that a
patient’s synovial fluid contained gram-positive
organisms, but the correct result was no organ-
isms. The laboratory technician then recognized
the error and contacted the nurse and orthopedic
surgeon. The patient was in the operating room
under anesthesia. Fortunately, the correct result
was reported before the surgical procedure

was started.

The facility's investigation revealed that both the control
slides and patient slides were identical in design — plain,
clear, non-distinct glass. While the technicians initialed and
dated control slides, it was not their practice to document on
the slide its control status. Moreover, at the time of this oc-
currence, no procedure existed to differentiate between con-
trol slides and patient slides. Although there was a proce-
dure to monitor for misreads, this monitoring ordinarily oc-
curred the following day.

As a result of this occurrence, the facility purchased a new
type of control slide that was frosted at one end. This slide
is used solely for gram stain controls. In addition, the facility

Going Beyond the Simple Fix

implemented a new procedure requiring staff to write “GS”
on the slide to indicate that it is a gram stain control.

While, on the surface, these changes might appear to fix the
problem, the facility dug deeper to uncover underlying issues
that contributed to this occurrence. One system breakdown
identified was distraction in the workplace. The facility imple-
mented a process in which technicians place an orange cau-
tion sign at their work stations to prevent others from interrupt-
ing them while they are performing readings. The employees
were educated about the new slides and processes.

The technician involved in this occurrence was distraught
about the event. The facility offered support and counseling,
and reinforced the fact that her timely reporting of this error
prevented unnecessary surgery and further patient harm.

Finally, the facility revised its misreads protocol to heighten
awareness to all laboratory staff involved. All laboratory em-
ployees receive the following information: misreads divided
by the total number of reads per employee (de-identified).
Moreover, the manager provides each individual with his/her
rate of misreads on an ongoing basis. This information is
used as a springboard for the healthcare team to identify,
together, further systems or process breakdowns and oppor-
tunities for patient safety improvement.

For more information about how Butler Health System
responded to this issue, contact 724-284-4862.
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In VitroHemolysis: Delays May Pose Safety Issues

ppropriate specimens are required for accurate

and precise laboratory results that facilitate
good patient care. When specimens are inappropri-
ate, they must be rejected and the specimen must
be redrawn." Jones et al. studied the rate of rejec-
tion of chemistry and hematology patient specimens
and found the most frequently cited reason for
specimen rejection in chemistry was hemolysis,
which occurred five times more frequently than the
next reason, insufficient specimen quantity.2

Hemolysis occurs when there is a break in a red
blood cell’'s membrane, which causes the release of
hemoglobin and other internal components to leak
into the surrounding fluid.® The cell breakdown is
often evident to the naked eye in a pink to red tinge
in the serum or plasma. As of December 2006,
PA-PSRS received more than 550 reports regarding
specimens that were grossly hemolyzed. Of those
reports, more than 50% (312) were specimens col-
lected in the emergency department (ED).

Hemolyzed specimens present a patient safety con-
cern because hemolysis may cause certain analytes
(e.g., potassium) to increase due to leakage from
broken red blood cells.? Laboratories reject hemo-
lyzed specimens for analysis, rather than rendering
an inaccurate result from such specimens that could
result in an error in patient care. However, rejecting
the specimen has its own safety implications be-
cause the patient has to sustain another invasive
test, and the process of redrawing the specimen may
delay patient diagnosis and treatment.” While reduc-
ing the number of hemolyzed specimens may yield
some cost saving benefit related to an overall lower
number of blood draws, there are also significant
quality and safety benefits, which include a reduced
number of needle sticks per patient; improved turn-
around times for patient specimens; and increased
satisfaction among physicians, nurses, and patients.*
Hemolysis can occur from two sources: in vivo
hemolysis, which is primarily due to pathological
conditions such as autoimmune hemolytic anemia or
a transfusion reaction; and in vitro hemolysis, which
may be due to improper specimen collection, speci-
men processing, or specimen transport.® In vivo
hemolysis, which may have as many as 50 clinical
causes, is beyond the scope of this article. However,
in vitro hemolysis can be controlled by monitoring
the process in which the blood samples are drawn
and treated.’ This article will focus on the causes of
in vitro hemolysis and highlight some recommended
corrective action steps to monitor and improve the
process.

PA-PSRS Reports

The reports submitted to PA-PSRS of hemolyzed
specimens originating in the ED (see above) illus-
trate the potential for hemolyzed specimens to
cause patient harm. For example, lack of timely re-
porting may cause delays in treatment. In some
cases, patients may leave against medical advice or
be transferred before another specimen can be ob-
tained. While patients and physicians wait for re-
sults, ED overcrowding can occur and patient satis-
faction decreases. The following reports submitted
to PA-PSRS illustrate some of these scenarios:

Specimen grossly hemolyzed; called to rec-
ollect specimen. About an hour later, emer-
gency room called for results. Doctor called
lab and wanted hemolyzed specimen run.
Ran and reported.

Grossly hemolyzed specimen; patient trans-
ferred before specimen recollected. The test
was canceled.

Causes of In Vitro Hemolysis
The causes of in vitro hemolysis may include one or
a combination of the following:*®

e Poor selection of venipuncture site

e Inadequate preparation of venipuncture site
e Extended tourniquet application and time

e Improper venipuncture technique

e Vigorous tube mixing

e Errors in specimen transport and processing

Risk Reduction Strategies
Addressing the following issues can help ensure
that a quality specimen is obtained for analysis.

Site Selection

Choosing an optimal venipuncture site is essential
to obtaining a quality sample. The preferred site is
the median cubital vein, because this vein is usually
the easiest to access; this means less trauma to the
patient from probing to find the vein.® Drawing from
a site distal to the antecubital region of the arm,
rather than drawing from an antecubital site, may
result in greater incidence of hemolysis.?

Site Preparation
Allow sufficient drying time when using alcohol to

clean the site.® Cleansing the venipuncture site with
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alcohol and not allowing the site to air dry may
cause the alcohol to contaminate the specimen and
cause hemolysis.®’

Tourniquet Application and Time

Limiting the time a tourniquet is used may prevent
hemolysis. Prolonged tourniquet time can lead to an
increase in various chemistry analytes, including
serum protein, potassium, and lactic acid due to
hemoconcentration of blood at the puncture site.®
Avoid tourniquet use in excess of one minute, as
well as excessive fist clenching by the patient.>®
Repeated fist clenching with or without tourniquet
may cause excessive release of potassium from
skeletal muscles (pseudohyperkalemia), which may
lead to an inaccurate reporting of the results.’

A good rule of thumb to determine the one-minute
tourniquet time is to remove the tourniquet when
blood starts to flow into the first tube of blood being
drawn.® Be sure that the tourniquet is visible as a
reminder that it must be removed after the blood
specimen has been drawn.

Drawing Technique

Proper drawing technique avoids coming too close
to the vein wall. An improper venipuncture, evi-
denced by a slower than normal blood flow, may
indicate occlusion due to the lumen of the needle
being too close to the inner wall of the vein, causing
hemolysis.'® Excessive probing to find a vein can
result in a poor quality sample, including hemolysis.®

Select the right size needle. A needle bore that is
too small can lead to a large vacuum force applied
to the blood, and may cause stress on the red blood
cells, causing them to rupture. A needle bore that is
too large may result in a much faster and more
forceful flow of blood through the needle, resulting in
hemolysis.>*

Handle the syringe plunger with care. Hemolysis
may result from pulling the plunger of a syringe back
too hard, generating too much negative pressure,
while using a large-bore needle.’ To avoid needle-
stick injury, after the blood is collected by syringe,
consider the use of a shielded transfer device to
complete the transfer."" If such a device is unavail-
able when filling the specimen tube, the positive
pressure behind the plunger that forces the blood
through the needle combined with the vacuum force
in the tube may result in hemolysis or may cause the
stopper of the tube to pop off.?

Check the tubing connection when taking speci-
mens from intravenous catheters. Several studies

have noted that when blood is drawn from a periph-
eral IV catheter, a higher incidence of hemolysis
occurs due to frothing of the blood from a loose con-
nection of the blood collection assemblies.?

Tube Mixing
All tubes with additives need to be inverted gently a

number of times to mix the additive evenly with the
blood.® Avoid vigorous mixing or shaking of a speci-
men because the red blood cells may break and
leak intracellular contents. Because the concentra-
tion of potassium in the red blood cells is nearly

23 times the level in plasma, prolonged contact be-
tween the red blood cells and the serum fraction
may cause artificial elevations in the serum potas-
sium level.®

Specimen Transport and Processing

Mechanical trauma during transport may occur with
the use of a pneumatic tube system, resulting in
hemolysis. Variable factors are related to system
differences such as length, speed, and number of
times the specimen is transported, as well as the
number of angles or turns the system uses.*

Monitor specimen temperature. Excessive heat or
cold can also cause the red blood cells to rupture.®

Allow for proper clotting time. Not allowing the se-
rum specimen to clot for the recommended amount
of time can result in fibrin formation in the serum.
The use of applicator sticks to dislodge the fibrin
may cause rupture of the red blood cells, resulting in
hemolysis.®

Is There an Opportunity for Improvement at
Your Facility?

Reports of hemolyzed specimens submitted to
PA-PSRS indicate an opportunity for process im-
provement. Consider the following steps to deter-
mine if a problem exists within your facility:

1. Analyze the reasons for redraw requests.
In many cases, the greatest number of re-
draw requests will be attributed to hemoly-
sis.?* Each time a hemolyzed specimen is
rejected, there may be a 60- to 90-minute
delay in providing physicians and/or nurses
with valid results. This delay includes time
needed to obtain the redraw, transport the
specimen, complete preanalytic preparation,
and conduct final analysis.*

2. Determine the causes of hemolysis within
the facility. If hemolysis is determined to be
the main reason for the majority of redraws,
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the facility-specific causes need to be identi-
fied.? While this might be difficult to accom-
plish, conducting a careful review of the
processes for each of the causes mentioned
above may yield target areas for corrective
action.® A review of where the hemolysis is
occurring may be of interest. For example, if
a high number of occurrences are from the
ED, a focused review of that area might be
warranted. Since blood drawing requires
some technical expertise, consider conduct-
ing periodic reviews of phlebotomy tech-
niques among clinical personnel.

3. Implement corrective action. Standardizing
processes seems to be one of the more ef-
fective ways to manage cases of hemoly-
sis.>* Spencer et al. recommended creating
an easy-to-use visual aid for grading the
levels of hemolysis (e.g., slight, moderate,
gross) to maintain uniformity and help re-
duce the subijectivity associated with several
people looking at a specimen and rating it
differently.4 Solicit input from each technical
area within the laboratory as to how its tests
are affected by hemolysis, including the ex-
act level of hemolysis that would interfere
with each method.>"? Collate the information
into a chart of acceptable levels of hemoly-
sis for specific tests. Document a procedure
outlining how testing personnel decide
whether to accept a hemolyzed specimen.*
Redraws would be requested only if the
specimen failed to meet the facility’s estab-
lished criteria.’

4. Monitor results and measure improvement.
Consider monitoring redraws and missed
venipunctures on a monthly basis.* With
such information, the rate of redraws could
be calculated and quality measures put in
place to reduce the incidence of these
events.”

Conclusion

Hemolyzed specimens represent a unique patient
safety concern that is not readily apparent. Monitor-
ing patterns of rejected specimens and analyzing
the various causes may help Patient Safety Officers
better understand the impact this issue has on pa-
tient safety within their facility. Howanitz recom-
mends eight core performance measures for imple-
mentation in all laboratories, including customer sat-
isfaction, test turnaround times, patient identifica-
tion, specimen acceptability, proficiency testing,

critical value reporting, blood product wastage, and
blood culture contamination.’

Gaining a better understanding of why a hemolyzed
specimen is rejected, coupled with increased physi-
cian and nursing staff knowledge about what spe-
cific hematology and chemistry tests may be ad-
versely affected by hemolysis, can help facilities
reduce the number of hemolyzed specimens, which
in turn will help:

e Facilitate accurate laboratory diagnosis
e Directly affect patient care and outcome
¢ Influence therapeutic decisions

e Impact patient length of stay, hospital costs,
and laboratory costs

e Influence laboratory efficiency

Reducing the number of hemolyzed specimens may
help to reduce risk, improve patient satisfaction,
lower utilization, and reduce costs.
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Self-Assessment Questions

he following questions about selected Patient

Safety Advisory articles may be useful for inter-
nal education and assessment. You may use the
following examples or come up with your own.

Doing the “Right” Things to Correct Wrong-Site Surgery

1. The Joint Commission universal protocol has solved the
problem of wrong-site surgery when used.

A.  True
B. False
2. Most wrong-site surgery is wrong-side surgery.
A.  True
B. False

3. The Joint Commission universal protocol is a hospital policy
and compliance is the responsibility of the operating room
nurses, not the medical staff.

A.  True
B. False

4. The Joint Commission universal protocol includes all
EXCEPT which one of the following?

Verification of the patient’s identity

Reconciliation of the schedule, consent, history and

physical exam documents, and patient’s expectations

Marking the surgical site

Having the surgeon position the patient

Having all members of the operating team participate in

a time out immediately before the skin incision

moo ®»

5.  The operative site should be marked by

A. the patient prior to coming to the operating room.

B. the nurse preoperatively with the collaboration of the
patient.

C. the surgeon or designated member of the operating
team preoperatively with the collaboration of the
patient.

D. the anesthesia provider.

E. the surgeon or designated member of the operating
team in the operating room as part of the time out.

6. The protocol for operative site markings includes which one
of the following?
A. It should be based on the schedule, consent, examina-
tion, and the patient’s input.
B. It should be done with an “X” over the operative site.
C. A“NO” should be marked on the incorrect side to pre-
vent wrong-side confusions.
D. It should be done in a way that will be visible when the
patient is brought into the room.
It should be done in a way that can be removed or
covered when preparing and draping the site.

m

Propofol Infusion Syndrome (PRIS): A Rare but Potentially
Fatal Reaction

1.

Hallmark findings of PRIS include all EXCEPT which one of
the following?

A. Metabolic acidosis
B. Rhabdomyolysis
C. Renal failure

D. Liver failure

E.

Cardiovascular collapse

The formulation of propofol does not contribute to PRIS.
A. True
B. False

Factors common to patients that appear to be most at risk
for PRIS include all EXCEPT which one of the following?

A. Severe head trauma

B. Concurrent use of corticosteroids and catecholamines
C. Psychosis

D. Sepsis

E.

Severe burns

Fentanyl Transdermal System: Taking Another Look

1.

Fentanyl transdermal system’s clinical uses include all
EXCEPT which one of the following?

Patients who are already receiving opioid therapy
Patients who are suffering from intermittent pain
Patients who have demonstrated opioid tolerance
Patients who require a total daily dose at least equiva-
lent to a transdermal system dose of 25 mcg/hr

ocow>»

Fentanyl transdermal system’s principle pharmacologic
effects are on the central nervous system and its actions of
therapeutic value include analgesia and sedation.

A.  True

B. False

Fentanyl transdermal system is contraindicated in patients
who are opioid-naive and/or those who are in acute pain.
A. True

B. False

How soon after the application of an initial dose of a fentanyl
patch will its full effects be observed?

A. 24 hours

B. 2to4 hours

C. 8to 16 hours

D. Immediately

The absorption rate of fentanyl transdermal system is inde-
pendent of patient condition or treatment.

A. True

B. False

The Patient Safety Authority works with the Pennsylvania Medical Society to offer

AMA PRA Category 1 Credits™ for selected portions of the Patient Safety Advisory through
the online publication Studies in Patient Safety: Online CME Cases. Go to http://www.
pamedsoc.org/studies to find out more about patient safety CME opportunities.
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An Independent Agency of the C

of F

The Patient Safety Authority is an independent state agency created by Act 13 of 2002, the Medical
Care Availability and Reduction of Error (“Mcare”) Act. Consistent with Act 13, ECRI Institute, as
contractor for the PA-PSRS program, is issuing this publication to advise medical facilities of immediate
changes that can be instituted to reduce Serious Events and Incidents. For more information about the
PA-PSRS program or the Patient Safety Authority, see the Authority’s Web site at www.psa.state.pa.us.

ECRIInstitute

The Discipline of Science. The Integrity of Independence.

ST
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ECRI Institute, a non-profit organization, dedicates itself to bringing the discipline of
applied scientific research in healthcare to uncover the best approaches to improving
patient care. As pioneers in this science for nearly 40 years, ECRI Institute marries
experience and independence with the objectivity of evidence-based research. More
than 5,000 healthcare organizations worldwide rely on ECRI Institute’s expertise in
patient safety improvement, risk and quality management, and healthcare processes,
devices, procedures and drug technology.

The Institute for Safe Medication Practices (ISMP) is an independent, nonprofit organization
dedicated solely to medication error prevention and safe medication use. ISMP provides
recommendations for the safe use of medications to the healthcare community including
healthcare professionals, government agencies, accrediting organizations, and consumers.
ISMP's efforts are built on a non-punitive approach and systems-based solutions.
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