
Abstract. Aim: The objective of this study was to define the
rates of discrepancy between outside pathological diagnoses
and secondary reviews. Materials and Methods: We assessed
the rates of discordance between outside diagnoses and
secondary reviews, categorizing by organ site and minor or
major (affecting patient care) discordances. Results: A total
of 9,289 consecutive surgical pathology (SP) and
cytopathology (CP) cases reviewed in 2015 were identified.
For 8,191 outside SP cases reviewed, the overall
discordance rate (DR) was 14.2% (2.2% major, 12.0%
minor). Specifically, neuropathology had the highest DR
(10.9%), cutaneous and breast the lowest (1.1% each).
Among 1,098 CP cases, the total DR was 13.7% (3.0%
major, 10.7% minor). The majority of CP cases (1,066) were
non-gynecological and had a total DR of 13.4% (2.7%
major, 10.7% minor). Conclusion: While major DR was low,
certain subspecialties had high DRs. This project can help
identify areas where focused education could help improve
pathological diagnostic accuracy for cancer.

Academic cancer centers commonly perform reviews of
outside pathological material at the time of initial referral for
consultation. Previously reported diagnostic discrepancy rates
in pathology have been shown to vary by institution, by organ
system, and type of review, ranging from less than 2% to over
40 (1-49). The Moffitt Cancer Center (MCC) is the only
National Cancer Institute-designated Comprehensive Cancer
Center based in Florida and is the third largest cancer center
in the United States based on patient volume. As such, our

anatomic Pathology Department performs large numbers of
secondary reviews of pathological material from patients
initially seen in community hospitals and clinics, mostly
throughout Florida and the southeastern United States, who
are referred to our Institution for definitive management of
their disease.
The Anatomic Surgical Pathology Services at MCC are an

integral part of the multidisciplinary clinical programs,
including Breast, Cutaneous, Gastrointestinal, Genitourinary,
Gynecological, Head and Neck, Sarcoma, Thoracic and
Neuro-Oncology programs. Our pathologists have expertise,
and subspecialty training where applicable, in one or more of
these programs and participate in their respective
multidisciplinary Tumor Board discussions on a weekly basis.
These Tumor Boards are held to present challenging cases,
including ones with major discordant pathological diagnoses,
for discussion and therapeutic recommendations. An example
of such a case seen at our Institution was that of a patient who
presented with an outside diagnosis of tumoral melanosis.
Upon in-house review, a diagnostic discrepancy was found
changing the diagnosis to traumatic tattoo. Such a dramatic
change in diagnosis from malignant to benign prevented this
patient from having to undergo further therapy.
The overall rates of diagnostic discrepancies encountered

during review of outside anatomical pathological material in
Florida have not been well documented. A thorough
evaluation, with special attention to Florida cases, is essential
for continued quality improvement of cancer care in this
region. We assessed the rates of discordance between outside
pathological diagnoses and secondary reviews at MCC,
stratifying the results by organ system and by type of
specimen from cases received during a 1-year period. We
focused on the major diagnostic changes that were expected
to result in patient treatment modifications. Nevertheless, we
also used this opportunity to evaluate our own guidelines on
reporting, documenting and tracking second-opinion review
discrepancies as a quality of practice improvement tool.
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Materials and Methods

A total of 9,289 consecutive surgical and cytological cases sent for
second opinion to the MCC in 2015 were retrospectively reviewed.
This was a retrospective data review approved by the Institution
Review Board (protocol MCC#19113). The total number of surgical
cases received by each program were as follows: breast: 1,445,
cutaneous: 810, gastrointestinal: 2,084, genitourinary: 1,198,
gynecological: 606, head and neck: 621, neuro: 184, sarcoma: 306,
and thoracic: 936. The cytopathology cases included 1,066 non-
gynecological and 32 gynecological cases. The final reports issued
by the contributor and by our Pathology Department were
compared. Discrepancies were assessed and classified as minor (no
expected impact on patient care) and major (potential impact on
patient care).  For surgical pathology cases, discrepancies
encompassed any discordance in the diagnosis including change in
tumor grading, tumor staging [tumor size (pT status) or lymph node
involvement (pN status)], margin status, lymphovascular invasion
or perineural invasion status, or other reasons for disagreement
between the contributor’s and MCC diagnoses. Screening errors
were also considered as potential reasons for discrepancy in
cytology cases. Our institution uses PathNet and Cerner Millennium
(Cerner Corporation, North Kansas City, M, USAO) systems for
capturing, tracking and managing the data and Microsoft Excel
software was used for the statistical analysis. 
Anatomic pathology cases were received from 171 contributing

institutions in 2015. The contributors and the type of discrepancies
were tabulated and compared. We also further analyzed the major
discordance rates of the Florida contributors with the intent to
provide feedback to contributors.

Results
Surgical pathology review cases. Information regarding the
discordance between the outside institution (OI) and the
MCC diagnoses was available for 8,191 outside surgical
pathology review cases in 2015 (Table I, Figure 1). The
overall percentage of discordance between the OI and the
MCC diagnoses was 14.2% (2.2% major, 12.0% minor). The
highest percentage of overall discordance was observed in
the neuro-oncology program (52.2% total discordance,
10.9% major, 41.3% minor) and the lowest percentage of
overall discordance was observed in the thoracic program
(4.3% total discordance, 2.0% major, 2.2% minor). The
cutaneous and breast programs had the lowest major
discordance rates out of all the programs (1.1% each). 
Among the reviewed surgical cases classified as “major

diagnostic discrepancies”, change in diagnosis represented the
majority of the cases (75.3%), followed by change in tumor
grade (10.4%), and disagreement on pT status (7.7%) (Table
II). The remaining reasons for disagreement accounted for
fewer than 3% of the total documented reasons.

Cytopathology review cases. Information regarding the
discordance of between the OI and the MCC diagnoses was
available for 1,066 non-gynecologic cytology and 32
gynecological cytology review cases for 2015 (Table III,

Figure 1). The overall percentage of discordance between the
OI and the MCC diagnoses for non-gynecological cases was
13.4% (2.7% major, 10.7% minor). The overall percentage
of discordance for gynecological cytology cases was 21.9%
(12.5% major, 9.4% minor). The combined total rate of
overall discordance for all cytology cases was 13.7%. (3.0%
major, 10.7% minor).
Among the reviewed cytopathology cases classified as

“major diagnostic discrepancies”, 90.9% of were documented
as being due to a change in the diagnosis (Table IV). The
remaining documented reasons were related to screening error
(9.1%). Other reasons for disagreement were classified as
either “not applicable” or not selected by the reviewers.

Major discrepancy rates of local contributors. Outside
pathological material may be received for review for second
opinion by MCC from any national or even international
institution. In 2015, 139 (81%) of the 171 institutions that
contributed material to MCC were from the state of Florida.
Since the majority of second opinion review cases seen at our
Institution are from Florida contributors, we looked for possible
differences in the rates of major diagnostic discrepancies from
within the state. Contributors with at least four major diagnostic
discrepancies were identified. A total of eight contributors were
found to have at least four cases with major anatomical
pathological errors. The total number of anatomical pathology
cases contributed from each of these institutions to MCC and
their rates of major discrepancy for the year 2015 were
compared. In Table V, these institutions were listed in order
from highest to lowest rate of major discrepancy. For the listed
institutions, the major discrepancy rate ranged from 2.7% to
10%. Contributing institutions 1, 3, 4, 6, 7 and 8 are hospitals,
whereas contributing institutions 2 and 5 are medical groups
that provide pathology services to the community.
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Table I. Discrepancy rates of diagnoses for all outside surgical
pathology cases reviewed in 2015 by program.

Program                                                          Discrepancy rate

                                                  Major                     Minor               Total

Breast (N=1145)                  1.1% (N=16)        8.0% (N=116)        9.1%
Cutaneous (N=810)             1.1% (N=9)          6.7% (N=54)          7.8%
GI (N=2084)                        2.7% (N=57)        9.5% (N=197)      12.2%
GU (N=1198)                       2.0% (N=24)     30.7% (N=368)      32.7%
GYN (N=606)                      3.3% (N=20)        6.1% (N=37)          9.4%
Head & Neck (N=621)        1.4% (N=9)        13.0% (N=81)        14.5%
Neuro (N=184)                  10.9% (N=20)     41.3% (N=76)        52.2%
Sarcoma (N=306)                2.6% (N=8)          9.8% (N=30)        12.4%
Thoracic (N=937)                2.0% (N=19)        2.2% (N=21)          4.3%
Total (N=8191)                    2.2% (N=182)   12.0% (N=980)      14.2%

GI, Gastrointestinal; GU, genitourinary; GYN, gynecological.



Discussion

Reports of the current overall rates of diagnostic
discrepancies encountered during review of outside surgical
pathology and cytopathology cancer cases are limited.
Among the reports available, a recent publication by
Middleton et al. from University of Texas MD Anderson
Cancer Center reported an overall discrepancy rate of 25%
(18.7% minor, 6.2% major) on review of 2,718 outside cases
contributed to their institution over a 1-month period, with
major discrepancies defined as those that potentially affected
patient care (6). In 1999, Kronz et al. from Johns Hopkins
Medical Institutions showed that 1.4% of 6,171 cases
contributed over a 21-month period for second opinion in
surgical pathology had changes in diagnosis, which could
potentially result in major therapeutic and prognostic
modifications (49). Manion et al., from the University of
Iowa, reported 2.3% major and 9.0% minor diagnostic
discrepancies in 5,629 cases on mandatory review of surgical

pathology referral material (16). A report by Raab et al.
focused on correlation of cytological and histological
diagnoses and detected a frequency of error in cancer
diagnosis ranging from 1.79% to 9.42% and from 4.87% to
11.8% for gynecological and non-gynecological cytology
cases, respectively (30). 
Some reports reviewed second opinion pathological

review for specific organ systems. One report from the
United Kingdom found major discrepancies in diagnoses in
16.4% of 950 cases of soft-tissue sarcomas when referred
from the community to a tertiary cancer center (5). Arbiser
et al. reviewed 266 soft-tissue pathology consultative second
opinion case requests to their Georgia institution that were
accompanied by an outside diagnosis and found 25% major
and 7% minor discrepancies (38). Hahm et al. from Ohio
State University reported 31 (35.2%) cases with discrepant
diagnoses discovered on review of 194 hepatobiliary and
gastrointestinal outside pathology cases, six of which were
of major significance (39). Reports of second opinion
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Figure 1. Major and minor discrepancy rates for all outside pathology cases reviewed by program in 2015. Major discrepancies are shown in red,
minor discrepancies in yellow, and concordant diagnoses shown in gray. GU, Genitourinary; GI, gastrointestinal; GYN, gynecological. 



pathology diagnoses from genitourinary specimens have
shown significant discrepancies ranging from 1.2% to over
40% (6, 10, 11, 13, 19, 49). Major changes in second opinion
breast pathology diagnoses have been reported in up to 10%
of cases (4, 6, 16, 49-52). A few reports focusing on the
impact of second opinion reviews for head and neck
pathology cases have shown significant discrepancy rates in
up to 17% of cases (6, 49, 53).
Quality measures pertinent to this geographical area are

represented by limited reports, including one from the Baptist
Hospital of Miami (Miami, FL, USA). A total of 8,363 cases
underwent blinded review by one or by more pathologists
showing that the disagreement rate for cases reviewed only
by one pathologist was higher (6.9%) compared to cases
reviewed by more than one pathologist (4.8%) (23). A prior
report from our Institution, focusing on cases of thin
melanoma and melanoma in situ, found a pathological
discordance rate of 4% when reviewing 420 cases (15).
To our knowledge, this study is the first comprehensive

analysis of diagnostic discrepancies for cancer diagnoses by
organ system in the state of Florida. We focused on 12 months
of data available at our Institution from January 1, 2015 to
December 31, 2015. We assessed the rates of discordance

between outside pathological diagnoses and secondary opinion
reviews at MCC, stratifying the results by program, type of
specimen (surgical versus cytology), and reasons for
discrepancy (major and minor) based on patient impact.
Analysis of likely causes for the results at our Institution

leads to several possibilities. It is likely that some discrepancies
are subspecialty-specific. For example, neuropathology is a
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Table II. Reasons for major diagnostic discrepancy for surgical pathology cases reviewed in 2015.

Reason for major                                                                              Program specialty, n                                                             Percentage of total cases
discrepancy
                                          Breast        Derm         GI           GU         GYN          H&N        Neuro        Sarcoma       Thoracic                         

Change in diagnosis            11                9            36           17             18                6               14                 8                   18                  75.3% (N=137)
Change in grade                    0                0              9              3               1                0                 6                 0                     0                  10.4% (N=19)
Change in pT                         1                0              7              4               0                2                 0                 0                     0                    7.7% (N=14)
Change in margin                 3                0              2              0               0                0                 0                 0                     0                    2.7% (N=5)
Change in LVI/PNI               0                0              2              0               0                1                 0                 0                     0                    1.6% (N=3)
Change in pN                        0                0              0              0               1                0                 0                 0                     0                    0.5% (N=1)
Other                                      1                0              2              0               0                0                 0                 0                     0                    1.6% (N=3)
Total                                     16                9            58           24             20                9               20                 8                   18               100% (N=182)

Derm, Dermatopathology; GU, genitourinary; H&N, head and neck, GI, gastrointestinal; GYN, gynecological; LVI, lymphovascular invasion; PNI,
perineural invasion; pT, tumor stage; pN, regional lymph node stage.

Table III. Discrepancy rates of diagnoses for all outside cytopathology
cases reviewed in 2015. 

Cytopathology case type                                   Discrepancy rate

                                                         Major                 Minor             Total

Non-gynecological (N=1,066)    2.7% (N=29)   10.7% (N=114)   13.4%
Gynecological (N=32)              12.5% (N=4)       9.4% (N=3)       21.9%
Total (N=1,098)                           3.0% (N=33)   10.7% (N=117)   13.7%

Table IV. Reasons for major diagnostic discrepancy for anatomical
cytopathology cases reviewed in 2015.

Reason for major                     Number of                   Percentage of 
discrepancy                                    cases                           total cases

Change in diagnosis                        30                                 90.9%
Screening error                                  3                                   9.1%
Other                                                  0                                   0.0%
Total cases                                       33                                     

Table V. Summary of Florida contributors with at least four major
discrepancies in 2015.

Contributing                           Number of               Percentage of cases 
institution                                     cases                           with major 
                                                  reviewed                      discrepancies

1                                                      70                            10% (N=7)
2                                                      50                            10% (N=5)
3                                                      95                              5.3% (N=5)
4                                                    212                              5.2% (N=11)
5                                                    139                              4.3% (N=6)
6                                                    183                              3.3% (N=6)
7                                                    162                              3.1% (N=5)
8                                                    182                              2.7% (N=5)



subspecialty with a low number of specialty-trained
practitioners nationally. As a result, the cases are often signed
out by general pathologists and when reviewed by a
neuropathology specialist in a major cancer center such as ours,
discrepancies in the diagnostic criteria could be expected. In
contrast, most dermatopathology cases are signed out by a
Board-certified dermatopathologist, especially in cases of
melanocytic lesions. In breast pathology, the low number of
discrepancies observed could be related to the reporting
guidelines, which are explicitly widely disseminated and tend
to be followed by both academic and community practices.
We also analyzed possible differences in the rates of major

diagnostic discrepancies by contributing institution and
focused on the local institutions within the state of Florida
with the highest number of major diagnostic discrepancies.
A total of eight contributors were found to have at least four
cases with major anatomical pathology discrepancies in 2015
(Table V). The major discrepancy rate among the
contributing institutions varied from 2.7% (five cases out of
182 submitted cases) to 10% (seven out of 70 cases
submitted). Based on this study, we found no trend regarding
whether a contributor from a hospital or medical group had
a higher rate in major discrepancies. In cases of high rates
of major discrepancies, we contact the contributor institution
to discuss the changes made on the report. 

Conclusion

We found that while the overall rate of discrepancies
between outside pathological diagnosis and MCC review was
low, there were certain subspecialties with higher rates of
discordance. In order to improve the quality of diagnostic
pathology in the state of Florida, we plan to focus
educational efforts on these subspecialties. We will also
continue to update our guidelines on communication of
discrepancies to referring institutions and treating clinicians. 
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