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W

rong-site surgery (WSS) is a
well-known type of medical
error that may cause a high
degree of patient harm. In
Pennsylvania, healthcare facilities are
mandated to report WSS events, among
other patient safety concerns, to the
Pennsylvania Patient Safety Reporting
System (PA-PSRS) database. In the study
we identified instances of WSS events
(not including near misses) that occurred
during 2015–2019 and were reported to
PA-PSRS. During the five-year period, we
found that 178 healthcare facilities reported a total of 368 WSS events, which was an
average of 1.42 WSS events per week in
Pennsylvania. Also, we revealed that 76%
(278 of 368) of the WSS events contributed
to or resulted in temporary harm or permanent harm to the patient. Overall, the
study shows that the frequency of WSS varied according to a range of variables, including error type (e.g., wrong side, wrong
site, wrong procedure, wrong patient);
year; facility type; hospital bed size; hospital procedure location; procedure; body
region; body part; and clinician specialty.
Our findings are aligned with some of the
previous research on WSS; however, the
current study also addresses many gaps
in the literature. We encourage readers to
use the visuals in the manuscript and appendices to gain new insight into the relation among the variables associated with
WSS. Ultimately, the findings reported in
the current study help to convey a more
complete account of the variables associated with WSS, which can be used to assist
staff in making informed decisions about
allocating resources to mitigate risk.

Keywords: wrong-site surgery, wrong
patient, wrong procedure, wrong side, surgical
error, interventional radiology, clinician
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The National Quality Forum (NQF) defines
surgery as “an invasive operative procedure
in which skin or mucous membranes and
connective tissue is incised or an instrument
is introduced through a natural body orifice.
Surgery begins, regardless of setting, at the
point of surgical incision, tissue puncture, or
the insertion of an instrument into tissues,
cavities, or organs. Surgery ends after
counts have concluded, the surgical
incision has been closed, and/or
operative device(s) such as probes
have been removed, regardless
of setting.”3

Introduction
Both ambulatory (i.e., outpatient) and
inpatient surgeries are prevalent in the
United States. For example, a recent study
estimated that 48.3 million ambulatory
surgical procedures were performed in
the United States during 2010.1 In a different study, the researchers reported that
30.2 million inpatient surgical procedures
were conducted during the same year.2
Fortunately, the healthcare community
within the United States has observed a
high rate of surgical success, as indicated
by a relatively low rate of complications and
death.4-6 Nevertheless, the National Quality
Forum (NQF), The Joint Commission, World
Health Organization (WHO), Agency for
Healthcare Research and Quality (AHRQ),
American College of Surgeons, American
Academy of Orthopaedic Surgeons, and
North American Spine Society have all identified wrong-site surgery (WSS) as a concerning and preventable type of error.7-13
WSS (e.g., wrong anatomical side, wrong
site, wrong procedure, wrong patient) is a
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well-known type of medical error that may
cause a high degree of patient harm and
may result in substantial monetary costs
due to malpractice claims.14-19 In an effort
to prevent WSS, many clinicians, healthcare facilities, and organizations (e.g., professional societies, government agencies)
continue to develop interventions and put
resources toward reducing the likelihood
of WSS.8,19-23 Despite the attention given to
this topic, there is a dearth of reliable data
on the prevalence or frequency of WSS.7,2427
The inability to reliably collect data and
monitor trends in WSS is often attributed
to a lack of infrastructure and mandates
that require reporting of WSS and other
medical errors.18,26,28-35
Pennsylvania is among a relatively small
number of large governments or entities that legally mandates the healthcare community to report all near misses and serious events, and has a single
database where all events are reported.26,28,29,31-33,36-41 In Pennsylvania, healthcare facilities report WSS, among other
patient safety events, to the Pennsylvania

Patient Safety Reporting System (PAPSRS)* database, which was established
in 2004. With a well-established reporting system and relatively mature reporting culture, the WSS events documented
in Pennsylvania are a consistent and robust source of data that should be leveraged to generate safety-related insights.
The purpose of our descriptive study was
to use the PA-PSRS database to identify
instances of WSS that reached the patient (excluding near miss events) during
2015–2019. We explored the data set for
patterns and trends across the events to
learn more about the variables associated with WSS, such as error type, facility
type, procedure location, procedure performed, body region, clinician specialty,
and demographics of patients involved.
Overall, we believe that the data from this
study can be used to help the healthcare
community better understand current
challenges with WSS and reveal variables
that may influence the likelihood of WSS.

Methods
Data Source and Sample
Data in this study were derived from event
reports that were composed by individuals
working in healthcare facilities and submitted to the acute care PA-PSRS database.
Each event report consists of responses to
many structured fields (e.g., event date,
patient age, patient gender, care area, facility type) and several free-text narrative
fields, which are used by event reporters
to describe the event. Given the unstructured nature of free-text narrative fields,
the quantity and quality of the information
varies from one report to another.
Readers should note that responses within the free-text fields of some reports are
concise and none of the reports include
access to patients’ medical records or other sources of information. Nevertheless,
in many reports the information is sufficient to understand and identify the safety-related variables of interest.

The WSS events included in the study
occurred between January 1, 2015, and
December 31, 2019. We conducted a twophase process to select and identify WSS
events for inclusion in the study (note:
near misses were excluded from the
study). The first phase consisted of a database query, where events were extracted
if they met one or more of the following
inclusion criteria:
●

Based on the PA-PSRS taxonomy,
events were classified by reporters
as “wrong site,” “wrong side,”
“wrong procedure,” “wrong
patient,” or “preparation
inadequate/wrong.”

●

Based on the PA-PSRS taxonomy,
events were classified by reporters
as “surgery/invasive procedure
problem” and at least one of the
free-text narrative fields contained
the words “incision” and “excision”
or “left” and “right.”

*PA-PSRS is a secure, web-based system through which Pennsylvania hospitals, ambulatory surgical facilities, abortion facilities, and birthing centers submit reports of patient
safety–related incidents and serious events in accordance with mandatory reporting laws outlined in the Medical Care Availability and Reduction of Error (MCARE) Act (Act 13
of 2002). All reports submitted through PA-PSRS are confidential and no information about individual facilities or providers is made public.

Table 1. Definition of Wrong-Site Surgery (WSS) and Examples by Error Type

Wrong-Site Surgery: Defined as a surgical or other invasive procedure performed on the wrong side, site, or
patient, or an incorrect procedure performed on the patient.17,43-45

Error Type

Examples

Wrong Side

• Ureteral stent erroneously placed in left ureter, rather than right ureter
• Regional block performed on the left knee, as opposed to the right knee
• Patient admitted for surgical arthroscopy of the right knee; the patient’s left knee
was mistakenly draped and prepped, and an incision was performed

Wrong Site

• Anesthetic block performed on wrong finger of the same hand
• Osteotomy erroneously performed on second metatarsal rather than third metatarsal
• Spinal procedure on unintended spinal level

Wrong Procedure

Wrong Patient

• Carpel tunnel performed instead of trigger finger release
• Patient had a dialysis catheter placed in error (unnecessary procedure,
which was a procedure that was not scheduled, consented, or intended)
• Patient scheduled for a tonsillectomy, but instead the adenoids were removed
• Peripherally inserted central catheter (PICC) line converted to midline on patient A
instead of patient B
• Circumcision erroneously performed on patient A rather than patient B

Note: Information in each event example was modified to ensure confidentiality.
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Within PA-PSRS, events classified
under the “surgical services” care
area (including anesthesia care)
and at least one of the free-text
narrative fields contained any of
the following phrases: “wrong
site,” “wrong side,” “wrong level,”
“time out,” “incorrect side,”
“incorrect site,” “block,” or “mark.”

In the second phase, one person manually
reviewed each report to identify all events
that met the definition of WSS (see Table
1 for a definition of WSS and examples by
error type). Based on the aforementioned
query criteria and manual review of event
reports, a total of 368 events were included
in the study.

Variables Coded
In this study, we explored two sets of variables. The first set was coded by the event
reporter (i.e., facility-assigned personnel
who submitted the event report to PAPSRS) and consisted of demographic and
clinical variables (e.g., patient age and
gender, event date, event harm, facility
type, bed size). The second set of variables
were coded by a researcher, based on manual review of the event reports. While reviewing the events, the researcher coded
the events for the following variables: error type (4 categories), clinician specialty
(17 categories), procedure group (11 categories), specific procedure (34 categories,
as shown in Appendix A), body region (12
categories), and body part (41 categories,
as shown in Appendix C). Each variable
was coded to reflect what occurred in the
event, as opposed to what was intended.
For example, the researcher coded the
events for the procedure performed and
body region impacted by the event, which
may have been different from the intended procedure or body region.
In this study, the procedure group variable was comprised of three categories
independent of clinician specialty and anatomical area, and seven categories that
were dependent on specialty and/or anatomical area. The three independent categories were biopsy, excision, and injection
procedures. During the coding process, if
the procedure performed during the WSS
event was among either of the three independent categories, then it was coded as
one of those categories. However, if the

WSS event was not associated with either
of the three independent categories, then
it was subsequently coded as being among
one of the seven clinician specialty and/
or anatomical area dependent categories
(e.g., ophthalmic, urological, vascular).
If the procedure was not aligned with either of the 10 independent or dependent
categories, then we coded the event under
the other category. During the coding process, each of the WSS events were coded
as being associated with one category of
the procedure group variable; therefore,
the categories are mutually exclusive to
each other.
The body region variable consisted of
three categories of systems and eight
categories of anatomical areas, which included numerous body parts. During the
coding for the body region variable, if a
WSS event occurred in the digestive, reproductive, or urinary system, then we
coded the event as occurring within one of
those three systems. However, if the WSS
event did not occur within either of those
systems, then the WSS event was coded
as occurring within one of the eight anatomical areas. If the event report did not
identify the body region impacted by the
WSS event, then we coded the event under
the unspecified category. In this study, the
categories within the body region variable
are mutually exclusive to each other.

sis is an approach where phenomena are
identified and patterns are explored to
better understand and explain the conditions in which the phenomena occur.42
This type of analysis is not used to identify causal relations; rather, it is used to
characterize the context of the phenomena, point toward possible causal mechanisms, and generating hypotheses. With
a descriptive analysis, data are presented
in a manner favoring simplicity with minimal statistical adjustments, as opposed to
complex statistical modeling or an unnecessarily complex presentation of the data,
to help a broader audience readily comprehend the findings. This type of analysis
is often achieved with graphs and tables
of the data that will allow a triangulation
among various combinations of variables.
Overall, our goal with this approach is to
analyze and present the data in a manner
that is most useful for readers.

Results
Patient Age and Gender
Based on all 368 event reports, patient age
was an average of 56 years and a median of
58 years (range of 0 to 99 years). Also, 57%
(209 of 368) of patients were reported as
female and 43% (159 of 368) were reported
as male.†

Descriptive Data Analysis

Event Harm

The variables were measured by frequency of occurrence and were subjected to a
descriptive analysis. A descriptive analy-

For each event, the reporter identified the
degree of patient harm, which was defined
by the 10 categories of harm scores used

In Pennsylvania, during the period of
2015–2019 there was an average of
1.42 wrong-site surgeries reported
each week (368 WSS events during a
period of 260 weeks).

Within the PA-PSRS database, reporting patient gender is a mandatory field, yet response options are binary and only include Male and Female. It is unclear if the reported
patient gender matches each patient’s self-identified gender.
†
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Figure 1. Wrong-Site Surgery by Year, Facility Type, and Hospital Procedure Location
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Note: The bars represent the total frequency per year, across facility type and hospital procedure location. Each line represents a specific combination of facility type and/or hospital procedure location. OR represents operating room, IR represents interventional radiology, and ASF
represents ambulatory surgical facilities that were individually licensed.

in PA-PSRS. Based on the harm scores,
we found that 76% (278 of 368) of the WSS
events contributed to or resulted in temporary harm or permanent harm to the
patients and required treatment/intervention or initial/prolonged hospitalization.

Wrong-Site Surgery by Facility Type,
Hospital Procedure Location, and
Hospital Bed Size
Wrong-site surgeries occurred at individually licensed acute care hospitals
and ambulatory surgical facilities (ASF).‡

Figure 1 presents the frequency of WSS
over a five-year period by facility type and
hospital procedure location. The figure
shows that the total frequency of WSS was
up and down from year to year, with a high
of 83 events in 2015 to a low of 58 events in
2019. A closer look at the figure reveals that
a majority of WSS events were associated
with hospitals, as opposed to ASFs, and
were distributed across the following procedure locations: operating room (OR),§ interventional radiology (IR), and other.¶ The
frequency of WSS was consistently greater
in the hospital OR than IR; nevertheless, IR

experienced a range of 6 to 13 WSS events
per year, over the five-year period. Finally,
Figure 1 also shows that ASFs reported
WSS events each year during that five-year
period, with a high of 20 events in 2017 and
a low of 12 events in both 2018 and 2019.
As shown in Table 2, we explored the frequency of WSS by year, facility type, and
hospital bed size. The table shows that
hospitals account for 79% (290 of 368) of
all WSS events and those with more than
300 beds account for 43% (157 of 368) of
all WSS events. Also, we found that ASFs

‡
The Health Care Facilities Act of Jul. 19, 1979, P.L. 130, No. 48 defines ambulatory surgical facility (ASF) as “a facility or portion thereof not located upon the premises of a
hospital which provides specialty or multispecialty outpatient surgical treatment. Ambulatory surgical facility does not include individual or group practice offices of private
physicians or dentists, unless such offices have a distinct part used solely for outpatient surgical treatment on a regular and organized basis. For the purposes of this provision,
outpatient surgical treatment means surgical treatment to patients who do not require hospitalization, but who require constant medical supervision following the surgical
procedure performed.”
§
The category of hospital procedure location labeled operating room (OR) was comprised of events that occurred in the operating room, preoperative area, postoperative care
unit, and procedure room (endoscopy/gastrointestinal laboratory, laser room, or dedicated anesthesia block room).
¶
The category of hospital procedure location labeled other consisted of events that occurred in radiation oncology, rehabilitation unit, short stay unit, invasive cardiology, emergency
department, electrophysiology laboratory, intensive care unit, newborn nursery, and nursing care unit (medical/surgical, neurology, medical oncology).
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Figure 3. Wrong-Site Surgery by Error Type, Facility Type, and Hospital Procedure Location

Table 2. Frequency of Wrong-Site Surgery by Year, Facility Type, and Hospital Bed Size
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that had at least one WSS during the five-year period.
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were associated with 21% (78 of 368) of all
WSS events, which is a greater portion of
the sample than hospitals with a bed size
of 1–100 (12%, 43 of 368), 101–200 (12%, 45
of 368), or 201–300 (12%, 45 of 368).
We also explored the frequency of unique
facilities that reported at least one WSS
event during 2015–2019. We found that a total of 62 ASFs and 116 acute care hospitals
reported at least one occurrence of WSS
during that five-year period. Across the 62
ASFs that reported a WSS event, there was
a range of 1–3 events reported per facility
(mean of 1.26, median of 1, and only one fa-

cility reported 3 WSS events). Across all 116
acute care hospitals that reported a WSS
event, the range of reports per facility was
1-16 throughout the five-year period (mean
of 2.5, median of 1, and 39 facilities reported having 3 or more WSS events). For the
count of unique facilities with at least one
WSS event by hospital bed size, see Table 2.

Wrong-Site Surgery by Error Type and
Related Variables
Figure 2 shows the frequency of WSS by
error type and year. Wrong-side errors
were the most common type of error,

when compared with the other error types
(wrong site, wrong procedure, and wrong
patient). The figure reveals that the frequency of wrong-side, wrong-procedure,
and wrong-patient errors were variable
and without a clear trend over the fiveyear period. In contrast, the frequency
of wrong-site errors decreased from 29
events in 2015 to 16 events in 2019.
Figure 3 conveys the frequency of WSS by
error type, facility type, and hospital procedure location over the entire five-year
period (2015–2019). This figure shows that
there were some observable differences in
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Table 3. Frequency of Wrong-Site Surgery by Error Type and Procedure Group during 2015–2019

Wrong
Side

Wrong
Site

Wrong
Procedure

Biopsy

8

16

3

27 (7%)

Excision

2

10

1

13 (4%)

Injection

96

16

3

Ophthalmic

11

1

2

14 (4%)

12

5

17 (5%)

Procedure Group

Orthopedic, Upper Extremity

Wrong
Patient

Figure 4. Frequency of Wrong-Site Surgery by Body Region During 2015–2019

1

Grand
Total

116 (32%)

Orthopedic/Podiatry, Lower Extremity

13

2

Other
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14

13

Spinal

4

36

1

41 (11%)

Thoracic

11

2

2

15 (4%)

Urological

28

Vascular
Grand Total

15 (4%)
4

45 (12%)

2

1

31 (8%)

7

7

16

4

34 (9%)

194

116

48

10

368

Note: The data reflect the procedure performed, which may have been different from the intended procedure. The “Other” category under Procedure
Group consisted of 29 specific procedures, which were each associated with 4 or fewer WSS events. Within each variable, the frequency of events per
category are mutually exclusive to other categories. For example, the frequency of events related with the Injection category exclude events associated
with the Ophthalmic category and vice versa. Blank cells represent a zero frequency per combination of categories.

Table 4. Frequency of Wrong-Site Surgery by Error Type and Body Region during 2015–2019

Wrong
Side

Wrong
Site

Wrong
Procedure

Wrong
Patient

Grand
Total

Abdomen

3

2

4

1

10 (3%)

Breast

2

14

1

17 (5%)

17

5

6

28 (8%)

2

4

Body Region

Chest/Thorax
Digestive System

1

7 (2%)

Extremity, Lower

43

6

4

Extremity, Upper

12

23

9

Head/Neck

39

12

12

63 (17%)

Hip/Pelvis

6

1

1

8 (2%)

Reproductive System, Male and Female

2

1

3

3

9 (2%)

39

48

2

1

90 (24%)

3

2

Spine
Unspecified
Urinary System
Grand Total

28
194

116

53 (14%)
3

47 (13%)

5 (1%)
2

1

31 (8%)

48

10

368

Note: The data reflect the body region involved in the WSS events, which may have been different from the intended body region. The “unspecified”
category of body region represents the WSS events where the report did not identify the body region. Within each variable, the frequency of events per
category are mutually exclusive to other categories. For example, the frequency of events related with the Urinary System category exclude events associated with the Abdomen category and vice versa. Blank cells represent a zero frequency per combination of categories.

the distribution of WSS across facility types
and hospital procedure locations from
one error type to another. For example,
although events were most frequent in the
hospital OR, relative to the other locations,
the proportion represented by the hospital
OR varied from one error type to another.
Within the wrong side type of error, the
hospital OR represents 61% (118 of 194) of
the events and within the wrong procedure
type of error, the hospital OR accounts for
40% (19 of 48) of the events. As another example, hospital IR was associated with 10%
(20 of 194) of the wrong-side errors and
25% (12 of 48) of the wrong-procedure errors. Overall, these two examples indicate
that the type of error might be more or less

likely depending on the facility type and
hospital procedure location.
Table 3 provides insight into the relation
between error types and procedure groups.
Overall, we found that the following procedure groups were most frequently associated with WSS: injection (32%, 116 of 368),
spinal (11%, 41 of 368), and vascular (9%,
34 of 368). Injections cited in this study
include blocks (anesthetic/pain), steroids,
and radiation (tracer/therapy). The table
reveals that some procedure groups were
associated with several types of errors
while others were predominantly related
with a single type of error. For example,
vascular procedures were associated with

all four types of errors. In contrast, almost
all urological procedures were associated
with a single type of error (wrong side).
Additionally, the table indicates that certain
procedure groups might be more prone to
certain error types than other types. For
example, orthopedic/podiatry lower extremity procedures were largely associated
with wrong-side errors and orthopedic upper extremity procedures were primarily
associated with wrong-site errors. Last, the
table shows that wrong procedure errors
and wrong patient errors were the most
infrequent among the four types of errors.
Interestingly, we found that 33% (16 of 48)
of the wrong procedure errors and 40% (4
of 10) of the wrong patient errors were asPatient Safety I December 2020 I 33

sociated with vascular procedures, which
is the procedure group most frequently associated with those two error types.
To gain further insight into the WSS events
associated with each of the procedure
groups, we tabulated the frequency of
specific procedures (unique), which are
summarized in Appendix A. Across all 368
event reports, we found that 10 reports did
not provide adequate information to identify the specific procedure performed (i.e.,
unspecified). Among the 358 event reports
that identified the specific procedure, we
found that there were a total of 97 different
procedures associated with the WSS events.
Within the four procedure groups most frequently associated with WSS, we found that
there was one category of specific procedure within each that was associated with at
least a quarter of the WSS events. For example, urological endoscopy with a stent was
related with 58% (18 of 31) of the urological
WSS events. The findings indicate that some
procedures might be more prone to a WSS
event than other procedures.
Table 4 shows the frequency of WSS by
error type and body region. The table
reveals that the spine (24%, 90 of 368),
head/neck (17%, 63 of 368), lower extremity (14%, 53 of 368), and upper extremity
(13%, 47 of 368) were the body regions
most frequently related with WSS events.
Additionally, the data indicate that certain
body regions might be prone to multiple
types of error, while others are primarily
related with a single type of error. For example, the spine is frequently associated
with both wrong-side and wrong-site (including wrong spinal level) errors. In contrast, the breast region is mostly related
with wrong-site errors. See Figure 4 for
an illustration of the frequency of WSS per
body region.
Readers should note that the frequency
of WSS per category of procedure group
(Table 3) might be less than the frequency
reported in the corresponding category of
body region (Table 4). Any difference in
frequency across corresponding categories
between Table 3 and Table 4 reflects our
use of procedure group categories that are
independent of specialty and/or anatomical area. For example, Table 4 shows that a
total of 90 WSS events were associated with
the spine body region and Table 3 shows

that there were 41 WSS events associated with the spinal procedure group. This
difference in frequency is due to 49 WSS
events occurring in the spine body region,
but were associated with a biopsy, excision,
injection, or other procedure. For a crosstabulation of WSS events by procedure
group and body region, see Appendix B.
To better understand the nature of WSS,
we also identified the frequency of WSS
by body part within each of the body regions, which are presented in Appendix
C. Across all 368 event reports, there were
28 reports where the body part was unspecified. Within the 340 reports where
the body part was identified, we found
that a total of 51 different body parts were
impacted by the WSS events. In each of
the four body regions most frequently associated with WSS, there was at least one
body part in each region that was associated with roughly a third to half of the WSS
events. For example, within the lower extremity region, the knee was related with
45% (24 of 53) of the WSS events. As another example, the eye represented 35% (22
of 63) of the WSS events among the head/
neck region. Overall, the results suggest
that certain body parts might be more
likely to be associated with a WSS event
than other body parts.
Table 5 presents the frequency of WSS
by error type and clinician specialty. The
table shows that the following clinician
specialties were the most frequently related with a WSS event: pain management
(15%, 54 of 368), interventional radiology
(14%, 52 of 368), and orthopedics (12%, 44
of 368). The table also reveals that some
clinician specialties primarily experience
one type of error while other clinician
specialties are associated with several error types. For example, pain management
is primarily associated with wrong side
errors while interventional radiology has
a notable relation with several types of
error: wrong side (37%, 19 of 52), wrong
site (37%, 19 of 52), and wrong procedure
(23%, 12 of 52).
In addition to the aforementioned
Appendices A, B, and C, see Appendices
D–G for various cross tabulations of variables related to WSS (Appendix D, clinician
specialty by procedure group; Appendix
E, clinician specialty by body region;

Appendix F, procedure group by facility type by hospital procedure location;
Appendix G, body region by facility type by
hospital procedure location).

Table 5. Frequency of Wrong-Site Surgery by Error Type and Clinician Specialty during 2015-2019

The appendices serve the function of providing greater insight into the WSS events.
We believe the various combinations of
visuals allow patient safety professionals,
healthcare leaders, frontline providers,
and other concerned stakeholders to better understand the nature of WSS by triangulating this complex and multifaceted
issue. With the information, readers can
better gauge the degree to which certain
variables are impacting the frequency of
WSS. Ultimately, the findings reported in
the current study help to convey a more
complete account of the variables associated with WSS.

Wrong
Procedure

29

1

4

Dermatology

1

8

Ear, Nose, and Throat

4

1

Foot/Ankle

4

2

Gastroenterology
General Surgery

9

Gynecology

1

Interventional Radiology

Wrong
Patient

Grand
Total
34 (9%)
9 (2%)
7 (2%)

2

6 (2%)

1

2

1

4 (1%)

11

11

1

32 (9%)

1

2

4 (1%)

12

2

52 (14%)

19

19

3

1

Ophthalmology

19

1

2

22 (6%)

Orthopedics

17

22

5

44 (12%)

8

3

2

2

15 (4%)

43

9

1

1

54 (15%)

33

1

34 (9%)

1

1

7 (2%)

Neurosurgery

Other
Pain Management
Spinal Surgery
Thoracic Surgery

5

4 (1%)

Urology

28

Vascular

4

3

2

194

116

48

Grand Total

2

1

31 (8%)
9 (2%)

10

368

Note: The “Other” category consisted of 10 different clinician specialties, which were each associated with two or fewer WSS events. Within each variable,
the frequency of events per category are mutually exclusive to other categories. For example, the frequency of events related with the Anesthesia category
exclude events associated with the Pain Management category and vice versa. Readers should note that many of the WSS injections were administered
by anesthesiologists and pain management specialists. Anesthesiologists tend to care for the patient during the perioperative period whereas the pain
management specialists (many of whom are anesthesiologists) treat a patient’s pain both in the surgical setting as well as ancillary departments and
outpatient care. These two points were the basis upon which the events were classified as either an anesthesia event or a pain management event. Blank
cells represent a zero frequency per combination of categories.

Wrong-Site Surgery By Year
The current study showed that WSS
events continue to occur, which is consistent with an abundance of published research,24,28,44,46 including previous studies
conducted by the Patient Safety Authority
(PSA).36,53,54 Previous PSA research targeted
the frequency of WSS events that occurred
in hospital ORs and/or ASFs, and excluded procedure locations of hospital IR and
hospital “other” (e.g., radiation oncology,

#
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Wrong
Site

Anesthesia

Discussion
Many clinicians, patient safety professionals, and organizations take the position that WSS events are preventable and
should never occur.9,11-13,28,43,46,47 For those
reasons, the topic of WSS has received
considerable attention and many studies
have been conducted to monitor and shed
light on the occurrences of WSS. Previous
research on WSS events used a variety
of data sources, including government
agencies, hospital systems, accrediting
organizations, malpractice claims with
insurance companies, and survey of clinicians.18,24,28,44-46,48-52 There are benefits to
using different data sources and taking
different approaches to studying a topic;
unfortunately, the differences likely impact the findings and create challenges
in making valid comparisons that are free
of confounding variables. For example,
among the studies we identified during
our literature review, we found study design differences across the following variables: time period; geography; reporting
culture; definitions of surgery and WSS;
inclusion or exclusion of near misses; and
selective inclusion of categories within
clinician specialty, procedure performed,
procedure location, and facility type.
While there is value in nearly all studies
of WSS, the lack of consistency in study
design and manner of reporting results
(e.g., frequency of WSS vs rate) makes it
difficult to directly compare our findings
with much of the previous research.

Wrong
Side

Clinician Specialty

rehabilitation unit, invasive cardiology,
emergency department, newborn nursery). In order to monitor the status of WSS
events over an extended period of time,
we compared data from a previous PSA
study53 that reported WSS events during
2005-2014# and our data from 2015-2019
(only Hospital OR and ASF procedure locations). Based on those parameters, we
found an average of 58.27 WSS events per
calendar year during that 15-year period

(median of 57, low of 38 in 2012, and a
high of 80 in 2008). When comparing our
findings with the previous study, the mean
frequency of WSS events per calendar year
was 65.8, 51, and 58 during the five-year
periods of 2005-2009, 2010-2014, and 20152019, respectively. The findings indicate
that WSS continues to be a challenge in
Pennsylvania and that healthcare facilities
should continue allocating resources and
putting effort into preventing WSS.

Note that previous PSA studies reported WSS events by academic year as opposed to calendar year.
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Wrong-Site Surgery By Error Type
And Other Variables
The current study shows that the frequency of WSS events vary by error type
and numerous other variables (e.g., facility type, procedure location, procedure
group, body region, and clinician specialty). During 2015–2019 the frequency of
WSS events per error type were without
a clear trend, except for what appeared to
be a decreasing trend of wrong-site errors.
Taking a closer look at previous PSA studies, we found only two studies that systematically explored the relation between
WSS events and error type; however, each
of those studies had a relatively narrow
focus on events related to orthopedic surgery or ASFs.54,55 In the study of events at
ASFs, the distribution of WSS by error type
was similar to what was reported by ASFs
in our current study. Overall, the findings
in the present study expand upon previous
PSA studies by including a broader scope
of variables and subcategories that help to
provide further insight into distribution of
WSS by error type.
During our literature search we identified
several other studies that explored error type among WSS events.24,44,45,49,51 For
example, two studies from the Veterans
Health Administration (VHA) evaluated
WSS events as a function of error type,
clinician specialty, and body region variables.44,45 Between the two VHA studies
and the current study, the distribution
across all four error types were similar,
except for wrong patient errors. In the two
VHA studies, wrong patient errors were
among the most common and represented
at least 27% of the total errors. In contrast,
our study found that wrong patient errors
were the least common and consisted of
fewer than 3% of all errors (10 of 368).
Overall, the findings appear to indicate
that clinicians within Pennsylvania are
relatively effective in preventing wrong
patient errors; nevertheless, we would
still argue that an average of two wrong
patient errors per year is too many.
Further comparison between the two VHA
studies44,45 and our current study revealed
some similarities and differences in the distribution of WSS events by clinician specialty. The findings were similar by revealing
that interventional radiology, orthopedics,
urology, and ophthalmology specialties
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were associated with the highest frequencies of WSS. The current study also found a
notable frequency of WSS events associated
with anesthesia and pain management; yet,
the VHA studies did not report any events
related with those specialties, despite defining injections as a type of WSS. We speculate that this contrast in findings indicates
a design difference between studies, as opposed to the VHA’s lack of WSS events associated with injections. Finally, the current
study revealed a relatively high frequency
of WSS events associated with the spinal
surgery specialty, which is consistent with
previous research.50,52 In the end, the findings show that each of the 17 categories of
clinician specialty have a history of WSS;
consequently, many clinicians and healthcare facilities should be concerned with the
risk of WSS.
Our WSS findings across the 11 categories
of procedure groups were difficult to compare with much of the previous research,
including previous PSA studies.53,56-59 For
example, some of the previous studies either targeted only a small number of procedures that were relatively specific (ureteral stents as opposed to all urological
procedures or eye blocks by surgeons as
opposed to ophthalmic procedures) or the
variable parameters were unclear due to
lack of information. Regardless, it appears
that our findings are consistent with some
of the previous PSA studies that reported
a high frequency of WSS associated with
anesthetic blocks and spinal surgery.53,57-59
Our study also showed that the frequency of WSS varied by body region, which
is consistent with previous research.45,54
For example, a VHA study reported that
across nine body regions, the eye, upper
extremities, and lower extremities were
most frequently associated with WSS and
the least frequent were abdomen, spine,
and head/neck. A portion of their findings are aligned with our results, but in
our study the spine was the most frequent
body region and the eye was in the bottom
50% of the distribution associated with
WSS, which is a notable contrast from the
VHA study. A previous PSA study focused
on the relation between WSS and seven
body parts within the upper and lower extremity regions.54 The study reported that
hand, knee, and foot were most frequently associated with WSS, which is similar to
our findings. Nevertheless, the previous

PSA study was relatively narrow in scope
by only studying events that involved orthopedic surgery and the extremities. Our
current study expanded upon previous
PSA research by exploring the distribution
of WSS across 12 body regions (including
body parts, as shown in Appendix C) and
other relevant variables (e.g., error type,
clinician specialty, procedure group, specific procedure, facility type, and procedure location).
Overall, some of our findings are consistent and some are inconsistent with previous literature, which should be expected in
part due to the differences in design across
the studies. The current study systematically evaluated the frequency of WSS according to 14 different combinations of variables, and this comprehensive approach
allows for greater depth of analysis into the
complex and multifaceted topic of WSS.

Strategies to Reduce the Likelihood
of Wrong-Site Surgery
Based on our study, it is apparent that WSS
continues to be a challenge for patient safety and the spectrum of surgical and procedural services. As a result, clinicians and
healthcare facilities should continue to
review their existing processes and revise
their approach as necessary to reduce the
likelihood of WSS. The prevention of WSS
events is a team effort that encompasses
all staff members, starting at the point of
procedure scheduling to the successful
completion of the consented procedure.
Strategies should be employed throughout
the perioperative process, which should
include preoperative verification and reconciliation, site marking, and timeout and
intraoperative verification. Clinicians and
healthcare facilities should conduct a gap
analysis of their existing processes relative to the 14 risk mitigation strategies described in Appendix H.
For further information about various
strategies and tools to prevent WSS events,
please see the many resources available
at the PSA website, patientsafety.pa.gov.
Resources include educational posters,
self-assessment checklist, sample scheduling forms, observational monitoring
tools, and error analysis forms (e.g.,
wrong spinal level and wrong ureter).

Limitations
We urge readers to avoid interpreting the
findings as being representative of the
absolute frequency of WSS events across
Pennsylvania, as it is possible that some
events may go unreported. In particular,
certain types of procedures (e.g., injection) might be systematically underreported due to the misperception that those
procedures were harmless mistakes. The
findings in the present study were reported as a frequency and are consistent with
previous studies conducted by PSA; however, without reporting a normalized rate
(ratio of WSS events per number of surgical procedures performed) it is difficult
for the healthcare community to gauge
the risk of WSS as a function of one variable versus another.

Conclusion
The results show that WSS continues to
be a challenge throughout Pennsylvania,
as evidenced by 368 WSS events reported
by 178 healthcare facilities during 2015–
2019 and an average of 1.42 WSS events
reported each week. Overall, the present
study addresses many gaps in the literature and shows that the frequency of WSS
varied according to a range of variables,
including error type (e.g., wrong side vs
wrong patient), year, facility type, hospital bed size, hospital procedure location,
procedure, body region, body part, and
clinician specialty. We encourage readers
to gain insights into the relation among
the variables associated with WSS by using various combinations of visuals in
the manuscript and appendices. We believe the visuals allow patient safety professionals, healthcare leaders, frontline
providers, and other stakeholders to better understand the nature of WSS by triangulating the complex and multifaceted
issue. With the information, readers can
better gauge the degree to which certain
variables are impacting the frequency of
WSS. Ultimately, the findings reported in
the current study help to convey a more
complete account of the variables associated with WSS, which can be used to assist
staff in making informed decisions about
allocating resources to mitigate risk.

See Online Supplement for
Appendices on page i.

Notes
This analysis was exempted from review
by the Advarra Institutional Review Board.
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