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Discordance between location of positive cores
in biopsy and location of positive surgical margin
following radical prostatectomy
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Purpose: We compared location of positive cores in biopsy and location of positive surgical margin (PSM) following radical prosta-
tectomy.

Materials and Methods: This retrospective analysis included patients who were diagnosed as prostate cancer by standard 12-core
transrectal ultrasonography guided prostate biopsy, and who have PSM after radical prostatectomy. After exclusion of number of
biopsy cores <12, and lack of biopsy location data, 46 patients with PSM were identified. Locations of PSM in pathologic specimen
were reported as 6 difference sites (apex, base and lateral in both sides). Discordance of biopsy result and PSM was defined when
no positive cores in biopsy was identified at the location of PSM.

Results: Most common location of PSM were right apex (n=21) and left apex (n=15). Multiple PSM was reported in 21 specimens
(45.7%). In 32 specimens (69.6%) with PSM, one or more concordant positive biopsy cores were identified, but 14 specimens (28%)
had no concordant biopsy cores at PSM location. When discordant rate was separated by locations of PSM, right apex PSM had
highest rate of discordant (38%). The discordant group had significantly lower prostate volume and lower number of positive cores
in biopsy than concordant group.

Conclusions: This study showed that one fourth of PSM occurred at location where tumor was not detected at biopsy and that
apex PSM had highest rate of discordant. Careful dissection to avoid PSM should be performed in every location, including where
tumor was not identified in biopsy.
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INTRODUCTION

Prostate cancer is the second most common cancer in
male worldwide, which accounts for 14.5% of all cancer,
according to GLOBOCAN 2012 from World Health
Organization [1]. In United States and Europe, it is

amounting to 25% of newly diagnosed cancer [2] In Korea,
prostate cancer is the fifth most common cancer in male [3]
Annual incidence of prostate cancer in Korea was 85 per
100,000 men in 1999 and it was increased to 27.0 per 100,000
men in 2012 [3] The annual increase rate of prostate cancer
incidence was 11.4%, which is the highest among cancers
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except thyroid cancer [3]

The standard test for pathologic confirm of prostate
cancer is transrectal ultrasonography guided prostate biopsy
(TRUS-Bx), and standard 12-core biopsy is used commonly as
a method of TRUS-Bx [4,5] The result of TRUS-Bx provide
not only an information whether prostate cancer is present
or not, but also data about the location and the extent of
prostate cancer [6] The detailed information is regarded as
an important reference to decide treatment modalities such
as active surveillance, radical prostatectomy and hormonal
therapy.

In particular, the data about location and the extent
from biopsy help surgeons to determine the extent of
resection, when performing radical prostatectomy [4].
According to the biopsy result, physicians carefully decide
whether to dissect closely or widely, and whether to save
neurovascular bundle or not. The decision is very crucial in
radical prostatectomy, because it affects result of positive
surgical margin (PSM) [7-9]

However, TRUS-Bx is not a perfect method for
evaluation of prostate cancer, because the small amount of
sampled tissue cannot represent the whole prostate perfectly
[10-15]. For example, 10%—-18% of patients with negative
result at first TRUS-Bx were diagnosed as prostate cancer
at second TRUS-Bx [10,11] Therefore, we could not exclude a
possibility that prostate cancer exists in the locations around
each cores that were confirmed as benign in TRUS-Bx [16-
19] This imperfection of TRUS-Bx concerns physician about
presence of undetected cancer which can cause PSM at the
location where neurovascular bundle saving is performed
[1617]

However, there are few reports that compares concor-
dance between the location of PSM and the location of
positive cores in TRUS-Bx. In this study, we compared
location of positive cores in biopsy and location of PSM
following radical prostatectomy.

MATERIALS AND METHODS

1. Patients

This study was approved by the Institutional Review
Board of the Konkuk University Hospital (IRB No.
KUH1130047). This retrospective study included 155 patents
who were diagnosed as prostate cancer by transrectal
ultrasonography guided prostate biopsy and received
retropubic radical prostatectomy between August, 2005 and
December, 2013. Among them, only patients with PSM at
final pathologic report were included. After exclusion of lack
of exact data about the location of biopsy and the location of

Korean J Urol 2015;56:710-716.

Discordance between PSM and biopsy locations

positive cores, and the number of biopsy cores lower than 12,
50 patients were included in final analysis.

2. The location of prostate biopsy

Standard 12-core biopsy was performed in all patients.
The locations of standard 12-core biopsy were right lateral
apex, right medial apex, right lateral mid, right medial mid,
right lateral base, right medial base and symmetrical site
of left lobe (Fig. 1). When suspicious hypoechoic lesion was
present, 1 or 2 additional biopsies were performed and the
location was regarded as the nearest core location of the 12
standard locations.

3. The location of PSM

The location of PSM in our pathologic results was
reported routinely as 10 separate locations as followings;
right apex, right base, right lateral, right anterior, right
posterior and symmetrical site of left lobe. At each location,
presence of prostate cancer cells at margin was reported
separately. When PSM was present at more than 2 locations,
all locations of PSM were described.

4. Comparison of the location of PSM and biopsy

cores

To compare the location of PSM and the location of
cancer positive cores, we defined geometrically concordant
cores as Fig. 2. For example, when PSM was presented at
right lateral side, we could assume that prostate cancer was
located at least one of right lateral apex, right lateral mid
and right lateral base, therefore one of the biopsy locations
must be reported as positive cores theoretically. When we
could identify at least one positive core among the locations,
we regarded that the biopsy result is concordant. When
we could not identify any of positive biopsy cores at the
assumed locations, we regarded that the result is discordant.
In case of anterior PSM and posterior surgical margin,
we could not specify assumed location of cancer exactly at
coronal section of biopsy mapping. Therefore, the judgment

A-Right lateral base

B-Right lateral mid

C-Right lateral base

D-Right medial base

E-Right medial mid

F-Right medial apex
Symmetrical 6 cores at left lobe

Fig. 1. Locations of standard 12-core transrectal ultrasonography guided
prostate biopsy.
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of concordance or discordance at these PSM locations Table 1. Baseline characteristics of patients

evaluated the concordant rate according to PSM. Patient

was not evaluated, and 4 cases with PSM exclusively at Variable Value
anterior or posterior location were excluded in comparative Age (y) 65.8+6.6
analysis. When multiple locations of PSM were presented, HEight (cm) 1647457
. . Weight (kg) 68.1+9.8
we compared each site and regarded the result is concordant Body mass index (kg/m?) 251434
only when we could find concordant cores at every location Underlying disease
of PSM (concordant group), and regarded that the result Hypertension 24 (52)
is discordant when one or more discordant result was Diabetes . 11(22)
presented at any PSM locations (discordant group). We ;il::glr;zriz 3:222: gig
(6)

Liver disease 3(6
characteristics and tumor characteristics were compared Previous surgery for benign prostatic hyperplasia 2(4)
between concordant group and discordant group. Preoperative prostate-specific antigen (ng/mL) 22.9+38.1
Prostate volume (mL) 35.7£14.0
5. Statistical analysis B'gpsy Gleason score sum 16(32)
All statistical analyses were performed using IBM 7 17 34)
SPSS Statistics ver. 190 IBM Co.,, Armonk, NY, USA). A 8-10 17 (34)
comparative analysis between the two groups was performed No. of total biopsy cores
using the independent t-test for parametric continuous 12 48 (96)
. . . 13 1(2)
variables and the Mann-Whitney U test for nonparametric 14 1)
continuous variables. Fisher exact test was used to compare No. of cancer positive biopsy cores 57436
categorical variables. To evaluate factors that influence on Clinical T stage
T 22 (44)
T2 21(42)
T3 7 (14)
T4 0(0)
Neurovascular bundle saving
Not performed 12 (28)
Unilateral saving 2(4)
Bilateral saving 36 (72)
Pelvic lymph node dissection
Not performed 10 (20)
Performed 40 (80)
Pathologic Gleason score sum
6 11(22)
7 26 (52)
Pathologic T stage
T2 28 (56)
T3 20 (40)
T4 2 (4)
Pathologic N stage
Nx 10 (20)
Symmetrical No 36(72)
3 locations at left lobe N1 4(8)
Percent tumor volume (%) 28.7+23.8
Extracapsular extension 19 (38)
Seminal vesicle invasion 13(26)
No. of PSM location
1 29 (58)
3 4(8)
Fig. 2. Geometrically concordant biopsy cores according to each positive 4 6(12)
surgical margin location. Blue tetragon is the location of positive surgical 8 1(2)
margin, and red ellipse is concordant biopsy cores of each positive surgical  yj3yes are presented as meanstandard deviation or number (%).
margin. PSM, positive surgical margin.
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discordant result, binary logistic regression analysis was
used. The reported p-values were two-sided, and a p-value of
0.05 was considered statistically significant.

RESULTS

Mean age of 50 patients with PSM was 65.8+6.6 years.
Baseline characteristics of patients were presented in Table
1. Mean prostate-specific antigen (PSA) of the patients was
229+381 ng/mL. Most of patients (n=48, 96%) received 12-
core TRUS-Bx, and remained 2 patients received 12-core

Discordance between PSM and biopsy locations

biopsy and 1 or 2 additional targeted biopsy. Mean number
of positive cores were 5.7+36. All cases had no evidence of
metastasis.

Most common location of PSM in pathologic specimen
was right apex (n=21, 42%) followed by left apex (n=15, 30%),
left base (n=11, 22%) and right base (n=10, 20%) (Table 2).
In 29 specimens (58%) showed PSM at only one location,
however 21 specimens (42%) identified to have PSM at two
or more locations (Table 1).

On comparative analysis, one or more concordant positive
biopsy cores were identified at every PSM locations in 32

Table 2. Location of positive surgical margin and concordance with biopsy

Location of positive surgical margin No. of cases Presence of concordant biopsy cores  Absence of concordant biopsy cores
Right apex 21(42) 13(62) 8(38)
Left apex 15 (30) 12 (80) 3(20)
Right base 10 (20) 9(90) 1(10)
Left base 11(22) 9(82) 2(18)
Right lateral 9(18) 7(78) 2(22)
Left lateral 6(12) 5(84) 1(16)
Total 46 (100) 32(69.6) 14 (30.4)
Values are presented as number (%).
Table 3. Comparison of concordant group and discordant group
Variable Concordant group (n=32) Discordant group (n=14) p-value
Age (y) 66.0+£6.0 65.6+7.4 0.849
Body mass index (kg/m’) 25.5+3.4 244434 0.286
Prostate-specific antigen (ng/mL) 25.6+44.9 21.1£23.3 0.725
Prostate volume (mL) 39.4+£15.4 28.2+8.0 0.002
Biopsy Gleason score 0.216
6 9(28.1) 7 (50.0)
7 12 (37.5) 2(14.3)
8-10 11 (34.4) 5(35.7)
Clinical T stage 0.998
1 13 (40.6) 6(42.9)
2 14 (43.8) 6(42.9)
3 5(15.6) 2(14.2)
4 0(0.0) 0(0.0)
No. of cancer positive cores 6.7£3.8 3.6£2.3 0.002
Neurovascular bundle saving 22 (68.8) 12(85.7) 0.294
Pathologic Gleason score 0.481
6 7(21.9) 4(28.6)
7 15 (46.9) 8(57.1)
8-10 10(31.3) 2(14.3)
Pathologic T stage 0.580
T2 17 (53.1) 7 (50.0)
T3 13 (40.6) 7 (50.0)
T4 2(6.3) 0(0.0)
Percent tumor volume (%) 33.4+26.4 26.1+£19.1 0.327

Values are presented as meanzxstandard deviation or number (%).
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specimens (69.6%) with PSM, but 14 specimens (304%) had
no concordant biopsy cores at one of PSM locations (Table
2). When discordant rate was separated by locations of PSM,
right apex PSM had highest rate of discordance (38%).

When we compared patient characteristics and tumor
characteristics between concordant group and discordant
group, age, PSA, biopsy Gleason score sum, pathologic
Gleason score sum, pathologic T stage and percent tumor
volume were not different between two groups. However,
prostate volume was smaller, and number of cancer positive
cores was lower in discordant group, compared to concordant
group (Table 3). On multivariate analysis, number of cancer
positive cores and prostate volume were independent factors
that were related to discordant result (Table 4).

DISCUSSION

This study revealed that about one fourth of PSM
occurred at location where prostate cancer is not detected in
standard 12-core TRUS-Bx. This implies that prostate cancer

KJU

existed at the location where cancer was not detected in
TRUS-Bx. For the reason of missing, the undetected tumor
might be so small that the cancer is located only between
the biopsy cores. Inaccurate targeting also cause the negative
results. In addition, out study showed that PSM occurred
most at apex area commonly, and inconsistent result was
also most common at the apex area.

The accuracy of TRUS-Bx was known to be only
70%—80% [10,11]. As an example of inaccurate TRUS-Bx,
prostate cancer was detected by repeat biopsy in 25%—-30%
patients who showed negative result at first TRUS-Bx
[12-15]. Abraham et al. [10] reported that prostate cancer
was detected in 63 patients (24.7%) among 255 men who
underwent repeat biopsies. Another study also reported that
second, third, and fourth repeat biopsy procedures yielded a
diagnosis of prostate cancer in 18%, 17%, and 14% of patients,
respectively [11]. Numao et al. [17] also compared result of
simultaneous transrectal 12-core biopsy and transperineal
14-core biopsy, and showed that 21% of cancer was missed
when transrectal 12-core biopsy was performed only, and the

Table 4. Factors that influence on discordant result between location of positive surgical margin and location of positive biopsy cores

. Univariate Multivariate
Variable
OR 95% Cl p-value OR 95% Cl p-vlaue

Age 0.990 0.897-1.093 0.844
Prostate-specific antigen 0.997 0.979-1.015 0.720
Prostate volume 0.912 0.842-0.987 0.022 0.894 0.811-0.985 0.023
Number of positive biopsy cores 0.747 0.591-0.944 0.015 0.719 0.544-0.949 0.020
Biopsy Gleason score 0.241

6 Ref - -

7 0.214 0.036-1.288 0.092

8-10 0.584 0.138-2.483 0.467
Clinical T stage 0.988

T1 Ref - -

T2 0.929 0.238-3.619 0.915

T3 0.867 0.129-5.817 0.883
Neurovascular bundle saving 2.727 0.512-14.534 0.240
Pathologic Gleason score 0.499

6 Ref - -

7 0.933 0.209-4.177 0.928

8-10 0.350 0.050-2.467 0.292
Pathologic T stage (>T2) 1.133 0.322-3.983 0.845
Percent tumor volume 0.986 0.958-1.016 0.362
Location of positive margin

Apex 1.310 0.333-5.153 0.700

Base 1.222 0.325-4.595 0.766

Lateral 1.022 0.254-4.113 0.975

Right lobe 3.600 0.685-18.919 0.130

Left lobe 0.800 0.223-2.871 0.732

OR, odds ratio; Cl, confidence interval.
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missed lesion were frequently located anteriorly.

False negative TRUS-Bx results also cause discordance
with pathology of radical prostatectomy specimen. Huo et
al. [18] compared the results of primary prostate biopsy with
the radical prostatectomy, and revealed that the sensitivity
for the detection of cancer in all biopsy zones was only 48%,
which means that over half of cancer was missed in TRUS-
Bx.

Another retrospective analysis showed that the accuracy
of biopsy at apical location was lower than other site [19]
The positive predictive value of a positive apical core for
identifying correct tumor location in the prostatectomy
specimen was 71.1%, while absence of cancer in the apical
biopsy had a negative predictive value of 755%. Sensitivity
of detecting apical cancer was as low as 44.5%. This study
supported our results. Our study showed that most common
location of PSM in pathologic specimen was right apex (42%)
and apex area had highest rate of discordance (38%). These
results imply that physician should be cautious to avoid
PSM at apex regardless biopsy result.

Concerning the inaccuracy of TRUS-Bx, it was needed
to evaluate whether decision of surgical extent based on
the information from TRUS-Bx for reducing the risk of
PSM was reasonable or not. To evaluate the reasonability,
a few studies investigated consistency of biopsy result
and surgical margin of pathologic specimen [16,20]. When
biopsy result was divided to right and left, 77% of biopsy-
suggested unilateral carcinoma was found to be bilateral
disease on final histology following radical prostatectomy [16]
Furthermore, 24% of unilateral disease on biopsy showed
PSM at contralateral biopsy-benign side [16] Touma et al. [20]
divided biopsy location as apex and base, and investigated
whether the location of preoperative biopsy positive
cores could identify patients at higher risk of a PSM and
extraprostatic extension at radical retropubic prostatectomy
[20]. In the study, a positive biopsy at the apex was not
predictive of an apical PSM or extraprostatic extension, but
a positive biopsy at the base was related to a basal PSM (4%
vs. 11%, p=0.003) and EPE (32% vs. 9%, p<0.001) [20]

Our results is very similar to these results that apex is
more inaccurate than base. Furthermore, none of previous
study subdivided the location of PSM as like our study. We
subdivided the location of PSM by 6 separate locations, and
our result revealed that discordant result is most common in
apex, following by lateral and base. Furthermore, our study
showed that discordance occurred at right apex than left
apex.

Because prostate cancer have relatively good prognosis
than other malignancies, the aim of radical prostatectomy

Korean J Urol 2015;56:710-716.
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is not only control of cancers, but also preserving quality
of life after treatment [21]. In point of extended aim,
concept of pentafecta—which mean five goals of radical
prostatectomy—was developed [4,22]. Pentafecta includes
continence, potency, cancer control (no recurrence), absence
of postoperative complication, and negative surgical margin.
Among those, continence, potency and surgical margin
are affected by the extent of resection and neurovascular
bundle saving during radical prostatectomy [7-9] Especially,
neurovascular bundle saving could preserve potency and
improve continence results, but it increases the risk of PSM
[4] Therefore, surgeons always decides carefully whether to
perform neurovascular bundle saving or not, according to
the result of biopsy. However considering this study results,
the pathologic locations of TRUS-Bx are not always reliable,
especially in apex. Therefore, surgeon must assumed that the
cancer exist at all location of prostate, and dissect carefully
even in biopsy negative site when performing neurovascular
bundle saving.

There is no definite prognostic variable to predict
the discordant result between biopsy and pathologic
specimen. In this study, that small prostate volume and
small number of cancer core are related to the discordant
results. Theoretically, biopsy of small prostate has low risk
of missing cancers [18] However, discrimination of exact
location in TRUS-Bx is more difficult in small prostate. In
addition, targeting marginal area of prostate is also more
difficult in small prostate. These reasons might increase
the discordant rate. In addition, relationship between small
number of cancer positive biopsy cores and discordance
could be explained as a result of inaccurate biopsy and
neurovascular bundle saving based on the negative biopsy
results.

Retrospective nature of this study and small number
of cases were our major limitations. Because of the
retrospective study design, neurovascular bundle saving
and extent of dissection were not controlled during radical
prostatectomy. In addition, we could not analyze the
influence of discordance on biochemical recurrence and
other oncologic outcomes due to insufficient number of
cases. Nonetheless, we thought this study is meaningful
because this is first study that described the discordant rate
of biopsy result and pathologic PSM at subdivided locations.

CONCLUSIONS

This study showed that more than a quarter of PSM
occurred at location where tumor was not detected at biopsy
and that apex PSM had highest rate of discordant. Although
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tumor was not identified in specific biopsy location, careful

dissection to avoid PSM should be performed in every

location, especially apex.
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