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Purpose: We determined the value of mandatory second opinion pathology re-
view to interpret prostate needle biopsy before radical prostatectomy.
Materials and Methods: In all cases referred to our institution for radical pros-
tatectomy in 1 year we compared pathological parameters in original and re-
viewed pathology reports, including benign, atypical or malignant diagnosis, final
Gleason score, positive core number, core highest cancer percent and perineural
invasion or extraprostatic extension. A major Gleason score discrepancy was
defined as a change to a different risk category (6, 7 and 8–10). We defined a
significant difference in the highest percent of cancer in a core as 30% or greater.
Results: Of the 855 cases originally diagnosed as prostatic adenocarcinoma can-
cer was confirmed in 844 (98.8%) by needle biopsy and prostatectomy, of which 9
(1%) were atypical and 2 (0.2%) were benign upon review. A major discrepancy in
Gleason score was present in 124 cases (14.7%), of which 57 (46.0%) were
upgraded and 67 (54%) were downgraded. Of cases with a final Gleason score of
6, 8.4% were originally diagnosed as 7 (7.8%) or 8–10 (0.6%), 21% with a final
score of 7 had an original score of 6 (13.2%) or 8–10 (7.8%) and 21 of 61 (34%) with
a score of 8–10 were originally diagnosed as 7 or less. There were 80 cases (64.5%)
of disagreement between scores 6 and 7. Of the 777 cases with the positive core
number in each report 71 (9.1%) had discrepancies. After review the positive core
number was higher in 45 cases (63.4%) and lower in 26 (36.6%). We noted a
significant difference in the highest cancer percent in a core in 76 of 844 evaluable
cases (9%) in which cancer was originally underestimated. In 60 of 76 cases
(78.9%) cancer discontinuously involved the core on review. Review revealed
perineural invasion in 138 of 844 cases (16.3%) that was not originally reported
in 37 of 138 (26.8%). In 4 cases review showed extraprostatic extension on needle
biopsy.
Conclusions: Compared to a smaller study more than 10 years ago at our
institution the rate of unconfirmed cancer was identical (1.2%). To our knowledge
this is the first study to analyze concordance upon review of the number of
positive cores and maximum percent positive in a core (each discrepancy 9%). In
a few cases mandatory second opinion on prostate needle biopsy results in
significant differences that may affect therapy.
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MANDATORY second opinion pathology
review is the practice in which pathol-
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prove care in a small percent of cases, resulting in a
significant change in the original diagnosis that may
alter management.1–5 In 1993 the Association of
Directors of Anatomical and Surgical Pathology rec-
ommended the adoption of mandatory second opin-
ion review as institutional policy when patients are
referred elsewhere but to date no national guide-
lines exist.5,6 As part of a mandatory review pro-
gram at our hospital, all pathology slides and re-
ports of patients initially diagnosed elsewhere and
undergoing significant therapy are reviewed before
treatment.

More than a decade ago we addressed this issue
in men diagnosed with prostate cancer elsewhere
who were referred to our hospital for RP. However,
we noted improved pathologist accuracy for diagnos-
ing limited PCa in this period. Thus, in the current
study we determined whether mandatory second re-
view is still valid for interpreting prostate needle
biopsy.7

MATERIALS AND METHODS

We reviewed all prostate needle biopsy surgical pathology
reports on patients referred to our hospital from January
1 to December 31, 2008 for a second opinion before RP.
Slides from elsewhere were reviewed by 1 of 7 general
surgical pathologists with extensive experience with pros-
tate pathology. In most cases original slides were avail-
able. When there were significant discrepancies in diag-
nosis and the case was exceptional and consisted of recut,
original slides were requested for review. In cases in
which a discrepant diagnostic category, cancer grade or
PNI status was present in the original report, the case was
shown in consultation with 1 of 2 urological pathology
experts.

We compared pathological parameters between origi-
nal and reviewed pathology reports, including benign,
atypical or malignant diagnostic category, final cancer GS,
number of positive cores, highest percent of cancer in a
single core and PNI presence/absence. A major GS dis-
crepancy was defined as a change that directly impacted
treatment by placing the patient in a different risk strat-
ification category. The 3 GS prognostic categories consid-
ered were 6, 7 and 8–10. A significant difference in report-
ing the highest percent of cancer in a single core was
defined as a 30% or greater difference between the 2
pathology reports.

RESULTS

Of the 1,027 RPs done at our institution in 2008 we
included 855 in which the full original reports could
be reviewed. All 855 cases had an original diagnosis
of PCa, including 844 (98.8%) in which PCa was
confirmed on needle biopsy and subsequent RP.
Nine cases (1%) were diagnosed as atypical and 2
(0.2%) were diagnosed as benign upon review. Nine

of the 11 cases with discrepant diagnoses had repeat
biopsies showing a diagnosis of PCa in 4, atypical in
2, high grade prostatic intraepithelial neoplasia in 1
and benign in 2. The 2 cases not rebiopsied had an
atypical diagnosis after review.

Of the 844 cases with a concordant PCa diagnosis
a major discrepancy in GS between original and
reviewed reports was present in 124 (14.7%), of
which 57 (46.0%) were upgraded and 67 (54%) were
downgraded upon review (see table). Of 512 cases
with an original GS of 6, 36 (7%) were upgraded to
GS 7. Of 269 cases originally graded as GS 7, 44
(16.4%) were downgraded to 6 and 27 (7.8%) were
upgraded to 8–10. Of 63 GS 8–10 cases diagnosed
elsewhere 21 (33.3%) were downgraded to 7 and 2
(3.2%) were downgraded to 6. Of the cases with
discrepancies 80 (64.5%) were between GS 6 and 7.
Interinstitutional agreement was highest for GS 6
(476 of 512 cases or 93%) and lowest for GS 8–10 (40
of 63 or 63.5%). Cancer grade (3 � 4 or 4 � 3) was
unchanged in 179 of the 204 (88%) with an original
and revised GS of 7 while GS was changed in 13
from 3 � 4 to 4 � 3 and in 12 from 4 � 3 to 3 � 4.

Information on the number of cores involved by
cancer was available after review in 784 of 855 orig-
inal (91.7%) and 805 of 844 final (95.4%) pathology
reports. In some final reports the number of cores
could not be determined due to fragmented cores. In
60 original reports lacking this information and con-
firmed to contain cancer we determined the number
of positive cores in 36 cases after review. Of the 777
cases in which the number of positive cores was
available in each report 71 (9.1%) discrepancies
were present, in which the difference was 1 core in
53 (75%). The number of positive cores was higher in
45 of 71 cases (63.4%) and lower in 26 of 71 (36.6%)
after review.

The highest percent of cancer in a single core was
reported in 780 of 855 original (91.2%) and 820 of
844 review (97.1%) reports. In original reports with-
out this parameter cancer extent was reported as an
overall percent of the submitted biopsy specimen or
as a cancer measurement in mm. A significant dif-
ference in this variable between the 2 institutions
was present in 76 of 844 cases (9%), in which cancer
extent was underestimated in the original report. In
60 of 76 cases (78.9%) cancer involved the core dis-
continuously on review.

Original and revised GS

Original GS

No. Revised GS (%)

Total No.6 7 8–10

6 476 (93) 36 (7) 0 512
7 44 (16.4) 204 (75.8) 21 (7.8) 269
8–10 2 (3.2) 21 (33.3) 40 (63.5) 63
Totals 522 261 61 844
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PNI noted in 138 of 844 cases (16.3%) upon review
was not originally reported in 37 of 138 (26.8%). In 4
cases extraprostatic extension was noted on needle
biopsy only upon review.

DISCUSSION

Although numerous publications show the clinical
and economic benefits of implementing a pathology
second review program when patients are referred
for treatment to a different institution than where
the diagnosis was rendered, and despite the recom-
mendations of the Association of Directors of Ana-
tomical and Surgical Pathology in adopting such a
program in 1993, it is not a nationally mandatory
practice.2–5 When 126 hospitals were surveyed, as
many as 50% did not require a second pathology
review before surgery.2 The main reasons are the
resistance of some surgeons concerned about de-
layed treatment or increased patient cost and the
reticence of some pathologists concerned about an
increased work load or the remuneration status of
consultations, which may be considered only a form
of a nonremunerated quality control measure.1–4

Also, the institutional administration may resist im-
plementing and maintaining such a new, large-scale
program in times of economic and budgetary con-
straints.4–5,8–10 The few large studies of the subject
involving all body sites showed a mean of 3.5%
(range 1.5% to 5.8%) significant diagnostic discor-
dances that had a direct impact on treatment when
pathology material was reviewed before treat-
ment.3–5–11,12 Diagnostic disagreement was higher
for certain body sites, including ovary, endome-
trium, soft tissue, lymphoma, serosa, cervical cytol-
ogy, testis and prostate.3–11,13–20

To date few groups have specifically addressed
the value of pathology second review when inter-
preting prostate needle biopsy. In 1996 we reported
that 7 of 535 men (1.3%) referred in 1 year to our
hospital with a PCa diagnosis had a change in diag-
nosis to benign upon review.1 In the current study in
which similar methods were used the rate of diag-
nostic discrepancy 13 years after the initial study
remained virtually unchanged at 1.2%. Seven of the
9 patients in whom the original diagnosis of cancer
was changed to atypical after review underwent re-
biopsy, in which cancer was diagnosed in 4 (57%).
Detecting cancer on repeat biopsy in this context
does not necessarily indicate cancer under diagnosis
in the initial biopsy after review but rather reflects
the caution that we apply when diagnosing small
foci of cancer on needle biopsy in general.

Our data show that, in addition to uncommon
situations leading to a complete change in diagnosis,
mandatory second review also brings changes to the

cancer grade on which major therapeutic decisions
are based. In the contemporary era any GS change
that places the patient in a different risk stratifica-
tion category is considered a major change. The 3
categories used at most institutions are GS 6, 7 and
8–10. In the current study we noted significant in-
terinstitutional disagreement in GS in 14.7% of
cases, which is a nonnegligible percent in view of the
potential change in treatment modality that could
ensue. In contrast, Wayment et al reviewed 117
prostate biopsies preoperatively and reported a 10%
disagreement rate but only 10 cases had major dis-
crepancies.21 The other 2 studies documenting
the interobserver reproducibility of Gleason grade
among institutions in a real-life practice setting in-
cluded men with prostate cancer referred for radia-
tion therapy.20–22 Those referred for radiation or
hormonal therapy generally have higher grade,
more extensive cancer than those treated surgically
and the issue of diagnosing small cancer foci is usu-
ally not noted in the former group. Thus, we refrain
from comparing our results with those of the 2 men-
tioned studies due to different patient populations
and cancer characteristics.

In the current study interinstitutional agreement
on GS was the highest for GS 6 (93%) and about
two-thirds of discrepancies were between GS 6 and
7. Part of the cause of reproducibility problems when
diagnosing Gleason pattern 4 may be that not all
pathologists are familiar with the changes recently
brought to Gleason grading after the International
Society of Urological Pathology consensus confer-
ence in 2005 and subsequent confirmatory studies.23

A major change that emerged from this meeting was
the inclusion of poorly defined glands with poorly
formed lumina as Gleason pattern 4 and the other
was that most if not all cases that in the past were
called cribriform cancer pattern 3 should currently
be diagnosed as cribriform pattern 4.23–25

In addition to Gleason grade, cancer quantifica-
tion on needle biopsy is an important predictor of
stage at RP that is recorded by pathologists in dif-
ferent ways, of which the 2 most common are the
number of cores with cancer and the percent of core
involved by cancer.26,27 At our institution we use
these 2 parameters to determine whether patients
are candidates for active surveillance. Biopsy crite-
ria to consider active surveillance include 1) GS 6 or
less, 2) 2 or fewer cores involved by cancer and
3) cancer involving 50% or less of a single core.8 In
the current study 60 of 844 original reports (7.1%)
lacked precise information on the number of positive
cores, of which we determined the number of posi-
tive cores in 36 cases (60%) after review. The only
occasions on which we do not report the number of
cores with cancer is when the urologist places mul-
tiple cores in a specimen container and specimen

fragmentation precludes assessment of the total
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number of cores with cancer. In these cases we re-
port the overall percent of cancer in the fragmented
specimen in that container. Of the 844 study cases
severe fragmentation was present in 24 (2.8%). We
recently noted that biopsy fragmentation is re-
lated to multiple factors, including GS, the num-
ber of cores involved with cancer and the number
submitted per container.26 Thus, we recommend
limiting the number of cores submitted per con-
tainer to 1 or 2.

Upon review we reported the maximum percent of
the core involved by cancer in 40 of 64 cases (62.5%)
originally lacking this information. In the original
reports without this parameter cancer extent was
reported as an overall percent of the specimen per
container when there were more than 1 core, or as a
cancer measurement in mm. When the urologist
places more than 1 core per specimen container, it is
controversial among genitourinary pathologists
whether the individual involved cores should be in-
dividually assessed for GS and tumor quantification
or overall grade and quantification should be as-
signed for the specimen container.23 Although can-
cer measurements in mm on needle biopsy is com-
parable to reporting the percent of the core involved
by tumor, we prefer the latter since it is less time
consuming and equally prognostic.27,28

Another observation in this study was that in all
cases with a significant interinstitutional difference
in the reporting of the maximum percent of core
involved by cancer it was underestimated in the

original report. In 78.9% of these cases cancer was
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