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Background. Communication errors are the primary factor contributing to all types of sentinel events
including those involving surgical patients. One type of communication error is mislabeled specimens.
The extent to which these errors occur is poorly quantified. We designed a study to measure the
incidence and type of specimen identification errors in the surgical patient population.
Methods. We performed a prospective cohort study that included all patients who underwent surgery in
an outpatient clinic or hospital operating room and for whom a pathology specimen was sent to the
laboratory. The study took place during a 6-month period (October 2004 to April 2005) at an urban,
academic medical center. The study’s main end-points were the incidence and type of specimen labeling
errors in the hospital operating room and the outpatient clinic. The specimen was the unit of analysis.
All specimens were screened for “identification errors,” which, for the purposes of this study, were
defined as any discrepancy between information on the specimen requisition form and the
accompanying labeled specimen received in the laboratory. Errors were stratified by the type of
identification error, source, location, and type of procedure.
Results. A total of 21,351 surgical specimens were included in the analysis. There were 91
(4.3/1000) surgical specimen identification errors (18, specimen not labeled; 16, empty container;
16, laterality incorrect; 14, incorrect tissue site; 11, incorrect patient; 9, no patient name; and 7, no
tissue site). Identification errors occurred in 0.512% of specimens originating from an outpatient clinic
(53/10,354 specimens) and 0.346% of specimens originating from an operating room (38/10,997
specimens). Procedures involving the breast were the most common type to involve an identification error
(breast ⫽ 11, skin ⫽ 10, colon ⫽ 8); in addition, 59.3% (54/91) of errors were associated with a biopsy
procedure. Follow-up was complete in all cases found to have an identification error.
Conclusions. Surgical specimen identification errors are common and pose important risks to all
patients. In our study, these events occurred in 4.3 per 1000 surgical specimens or an annualized rate
of occurrence of 182 mislabeled specimens per year. Given the frequency with which these errors occur
and their potential effect on patients, the rate of surgical specimen identification errors may be an
important measure of patient safety. Strategies to reduce the rate of these errors should be a research
priority. (Surgery 2007;141:450-5.)
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Though communication failures are a major
contributor to all types of sentinel events,1,2 we lack
scientifically sound and feasible methods with
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which to measure communication.3-5 Communication failures are particularly problematic among
surgical team members and result in preventable
morbidity, mortality, and high costs of care. In
studies of surgical patients, communication failures
have been identified as the root cause in 80% of
sentinel events, 77% of wrong-site operations, and
other medical errors in the operating room.6-8 One
type of communication failure that poses risks to
patients is the mislabeling of a surgical specimen
prior to its arrival in a pathology laboratory. Specifically, an error in verbal communication and
transcription during the hand-off increases the risk
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of mislabeling the specimen. Indeed, the relay of
vital surgical specimen information occurs within a
local culture of teamwork and communication between a physician and nurse or technician.9 Although this context of information transfer is
associated with rates of medical errors, the local
culture of teamwork is difficult to quantify.5 One
consequence of poor teamwork and communication that can harm patients and can be measured is
the occurrence of specimens being labeled incorrectly.
Despite the known risk to patient safety, the rate
of mislabeled specimens remains poorly defined,
and few hospitals routinely monitor these rates as a
measure of patient safety. We hypothesize that mislabeled surgical specimens occur commonly and
that the rate of these occurrences can be used to
measure patient safety in the surgical patient population. The specific aim of this study was to define
and measure the frequency of mislabeled specimens in the setting of surgical procedures.
METHODS
We used a prospective cohort design. All surgical
pathology specimens were screened by the surgical
pathology department over a 6-month period (October 2004 to April 2005) at an urban, academic
medical center. The primary dependent variable
was the rate of mislabeled surgical specimens, and
the specimen was the unit of analysis. All specimens
were screened for errors, which were defined as any
discrepancy between information on the specimen
requisition form and the accompanying labeled
specimen received in the laboratory. Errors were
stratified by the type of identification error, source
location, and type of procedure. We classified type of
identification error by the type of discrepancy found
between the specimen and accompanying requisition form. The following categories were identified:
“specimen not labeled,” which included specimens
without a label present on the container; “empty
container,” which included containers with no tissue specimen; “laterality incorrect,” which included
specimens for which the left versus right designation was inconsistent with the label or requisition;
“incorrect tissue site,” which included any organ- or
body-site– designation discrepancy between the label and requisition, excluding laterality discrepancies; “incorrect patient name,” which included any
wrong patient label on the specimen or requisition
form; “no patient name,” which included specimens missing a patient name on the container
and/or requisition; and “no tissue site,” which included any specimen for which the site designation
of the specimen was absent.
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Source location was classified as clinic versus
operating room. Type of procedure was classified
using the source organ of the specimen (eg, breast
procedure, skin procedure, prostate procedure, etc.).
The results were descriptive, and we presented the
data as proportions. Comparisons were performed
using a chi-square test using SPSS version 12.0
(SPSS, Chicago, Ill). Institutional Review Board
(IRB) exemption approval was obtained from the
Johns Hopkins University for the publication of
these findings as quality measurement data.
RESULTS
Of 21,351 specimens studied, 91 (4.3 per 1000
specimens) were associated with an identification
error. These included the following types of identification errors: 18, specimen not labeled; 16,
empty container; 16, laterality incorrect; 14, incorrect tissue site; 11, incorrect patient; 9, no patient
name; and 7, no tissue site identified (Fig 1).
Of 10,354 specimens originating from the operating room, 38 contained errors (3.7 per 1000 specimens). Of the 10,997 specimens received from a
clinic, 53 contained errors (4.8/1000) (P ⫽ .062).
Compared with specimens received from the operating room, specimens from a clinic had an increased proportion of identification errors
involving an empty container (1.00 vs 0.48/1000),
incorrect laterality (1.00 vs 0.48/1000), incorrect
tissue site (0.82 vs 0.48/1000), and incorrect patient (0.64 vs 0.38/1000); whereas specimens received from an operating room were more likely to
have a specimen not labeled (1.16 vs 0.55/1000),
no patient name (0.58 vs 0.28/1000), and no tissue
site (0.97 vs 0.55/1000) (Table I).
Among the 91 mislabeled surgical specimens,
the largest number came from surgical procedures
involving a biopsy (n ⫽ 54), followed by procedures
associated with an excision (n ⫽ 24), resection
(n ⫽ 3), or other procedure (n ⫽ 10). Among the
91 mislabeled surgical specimens, breast tissue was
the most common (n ⫽ 11), followed by skin (n ⫽
10), and colon (n ⫽ 9) (Table II).
CONCLUSION
In this study, we found that mislabeled surgical
specimens are common, occurring at an overall
rate of 4.3 per 1000 specimens, with 4.8 per 1000
occurring in a clinic and 3.7 per 1000 in an operating room; when annualized, the rate of occurrence at this single institution is 182 mislabeled
specimens each year, all posing significant risks to
patient safety. Given the high frequency with which
these events occurred and the feasibility and validity of measuring them, mislabeled surgical speci-
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Figure. Incidence of identification errors observed per 1000 specimens (n ⫽ 21,351).

Table I. Type of specimen identification error by source location (clinic vs operating room [OR])
Total

Clinic

Error type

Events
(% of total)

Proportion
per 1000
specimens
(n ⫽ 21,351)

Specimen not labeled
Empty container
Laterality incorrect
Incorrect tissue site
Incorrect patient
No patient name
No tissue site
Total

18 (19.8)
16 (17.6)
16 (17.6)
14 (15.4)
11 (12.1)
9 (9.9)
7 (7.7)
91 (100)

0.84
0.75
0.75
0.66
0.52
0.42
0.33
4.26

mens may serve as a useful measure for patient
safety in surgical patients. In fact, the data for this
study were collected as part of routine quality audits in the Division of Surgical Pathology. Furthermore, not investigating these errors may represent a
failure to recover from an error.
In the study presented, a full-time, dedicated
quality improvement nurse was notified about all

OR

Events
(% of total)

Proportion
per 1000
specimens
(n ⫽ 10,997)

Events
(% of total)

Proportion
per 1000
specimens
(n ⫽ 10,354)

6 (11.3)
11 (20.8)
11 (20.8)
9 (17.0)
7 (13.2)
3 (5.7)
6 (11.3)
53 (100)

0.55
1.00
1.00
0.82
0.64
0.27
0.55
4.82

12 (31.6)
5 (13.2)
5 (13.2)
5 (13.2)
4 (10.5)
6 (15.8)
1 (2.6)
38 (100)

1.16
0.48
0.48
0.48
0.38
0.58
0.97
3.67

mislabeled surgical specimens. The nurse immediately undertook an aggressive investigation to find
the correct information needed to resolve the discrepancy. This individual searched medical records
to identify the intended procedure and tissue
sought for biopsy or resection. In addition, operating room personnel were interviewed, and the surgeon who performed the procedure was contacted
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Table II. Common procedure types associated
with mislabeled specimens (n ⫽ 91)
Procedure type

Events

(% total)

Breast
Skin
Colon
Prostate
Uterus
Bone marrow
Vertebrae
Small bowel
Brain
Cervix
Liver
Lymph node
Tonsil
Thyroid
Larynx
Anus
Other

11
10
9
6
4
4
4
4
3
3
2
2
2
2
2
2
23

(12.1)
(11.0)
(9.9)
(6.6)
(4.4)
(4.4)
(4.4)
(4.4)
(3.3)
(3.3)
(2.2)
(2.2)
(2.2)
(2.2)
(2.2)
(2.2)
(25.3)

by pager to discuss the discrepancy. All incidents of
mislabeled surgical specimens were resolved without patient harm. However, the extent of patient
harm prior to this program at our hospital, or any
hospital, is unknown and has not been reported in
the literature. Nevertheless, errors involving specimen identification could have resulted in delay in
care, the need for an additional biopsy or therapy,
failure to use appropriate therapy, or therapy administered to the wrong body site, side, or patient.
These system failures can have serious implications
to patients and providers and result in significant
harm to the patient, costs to the institution, and
distrust by a community. In one study of the clinical
impact of errors in diagnosing surgical specimens
at 4 hospitals, 39% to 45% of errors were associated
with patient harm.10
Errors involving surgical specimens are recognized to occur during 1 of 3 discrete phases: the
preanalytical phase (transfer of information from
physician to nurse during a procedure, and subsequent specimen labeling, packaging, and transport), the analytical phase (handling a specimen
within a surgical pathology laboratory and interpretation by a pathologist), and the postanalytical
phase (recording and relaying the interpretation
for the clinician). The latter two phases have been
well-studied and have error rates of 0.1% to 9%11-15
and 0.12% to 3.4%, respectively.16,17 In this study,
we chose to focus on the preanalytical phase because it is poorly understood and may represent a
significant and highly variable source of harm,
given the paucity of checks and balances routinely

used for this phase and the differences in local
practices regarding specimen handling, labeling,
and transport.18 Although the benefit of second
opinions and tracking systems within pathology departments have been established, a standardized
protocol for surgeon-to-nurse/technician communication of specimen identification information in
labeling and handling the specimen, and an
independent check of specimen information in the
same way that blood products are checked, are
lacking.
The new Joint Commission on Accreditation of
Healthcare Organization safety goal—requiring labeling specimens with at least 2 patient identifiers and a
preoperative verification step in the presence of the
physician (www.jointcommission.org/PatientSafety/
NationalPatientSafetyGoals/)—may help standardize
this process. In addition, recent efforts to improve
communication in operating rooms, such as briefing
and debriefing protocols,5,19,20 and systems to evaluate adverse events, such as comprehensive safety programs,21 are aimed at improving the transfer of such
critical information and the process used to evaluate
mistakes. The range of procedure types and sources
(operating room and outpatient clinic) for mislabeled specimens included in our study indicates that
the problem is prevalent across surgical care and a
function of systems, not particular individuals. To
address the issues of poor communication in the
operating room, which can lead to mislabeled specimens and other potential errors, we have instituted a
routine briefing19 and debriefing20 with every operating room procedure. The briefing and debriefing
(in the form of checklists) is prompted by the circulator and reviewed by the surgeon, anesthesia provider, and nurse. The debriefing includes the
question “Has the surgical specimen been verified?”
as a double check for accuracy in the same way that
blood products are verified by 2 persons. We are also
promoting briefings and debriefings for all clinic and
bedside procedures to identify and mitigate potential
issues that can result in patient harm. These efforts
are aimed at promoting a culture of safety, which we
measure among all our staff annually using a psychometrically validated survey instrument.5
Measuring safety rates in surgical care has
proved challenging. We generally lack standardized definitions of harm (ie, what constitutes a
surgical complication); we are unsure of the appropriate denominator (ie, the population at risk);
and we often rely on self-reported events that are
notoriously biased because we lack an independent
surveillance mechanism. Even if we could obtain a
rate of harm, variation in case mix, methods of data
collection, and random error would likely far ex-
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ceed variation in safety.22,23 Each type of quality
measure has its weakness. For example, quality as
measured by surgical site infection rates may be a
function of a hospital’s case mix of colorectal operations (which more commonly result in wound
infection secondary to intestinal spillage of bacteria) versus nongastrointestinal laparoscopic operations (which involve incisions often too small to
manifest a wound infection). Furthermore, the infection data is difficult and expensive to collect
because it requires short- and long-term follow-up
and uniform expertise to define what constitutes an
infection. Other measures of quality, such as rates
of postoperative deep venous thrombosis and myocardial infarctions, are also confounded by variability in detection and selection bias given the high
rate of asymptomatic occurrences. Thus, the realized incidence of these events can simply be a
function of the tools and vigilance used to search
for them, not their true incidence.24 As a result,
hospitals that are good at collecting complication
data are punished for having the worst results, and
hospitals that do a poor job of capturing events are
rewarded for having the best outcomes. We found
that tracking the number of specimens that are
mislabeled in the operating room or other procedure room is easily performed using a simple
screening process at the receiving desk in the Surgical Pathology Department. As such, this method
of monitoring quality is inexpensive, not subject to
interpretation, and has a high capture rate, which
makes it a scientifically sound, yet feasible, measure
of patient safety in surgical patients.
We recognize several limitations in our findings.
First, we did not obtain detailed data regarding the
tissue or procedure type for all specimens. As a
result, we cannot provide rates of error stratified by
tissue or procedure type, although the hospital
studied is representative of large academic facilities
with a broad spectrum of surgical services. Second,
we only captured errors that were identified. We
did not evaluate whether there were additional
errors, namely lost specimens that were not received by surgical pathology, or what percentage of
errors resulted in harm. Considering these events,
our rate is likely a conservative estimate of the true
error rate and may understate the extent of the
problem.
Though we have not yet reduced the rates of
these errors, safety science provides some guidance
on how we might accomplish this. In our safety
efforts, we reduce errors by the following measures:
(1) standardizing what we do and when we do it,
(2) creating independent checks for key processes,
and (3) learning from mistakes when they oc-
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cur.19,21,23,25 By applying these principles to mislabeled surgical specimens, we can standardize
requisition forms, the process for completing the
forms, and the training for staff who complete the forms. We also can create a checklist that
a nurse or other member of the care team would
complete prior to sending a specimen to the laboratory. Finally, when a mislabeled surgical specimen is discovered, we can review how and why it
happened and whether we need to change the
system. In this way, mislabeled surgical specimen
events can be used both as a surrogate marker of
patient safety and as a quality improvement flag
that could signal the need to redesign the process
of specimen identification in surgical care. In conclusion, mislabeled surgical specimens are common, represent a significant threat to patient safety,
and should be a focus of patient safety improvement efforts.
The authors would like to thank Christine Holzmueller of the Johns Hopkins Quality and Safety Research
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