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ABSTRACT ARTICLE INFO

Introduction: Brachytherapy is an option for treating low-risk prostate cancer (PC). Key words:

Biochemical control of low-risk disease can reach 95%. The practice advocated is that ~ Prostatic Neoplasms;

a review of prostate biopsies should be mandatory before choosing the best treatment  Brachytherapy; Androgens
for patients with PC. Our objective was to evaluate the change in PC risk after review

of a prostate biopsy by an experienced uropathologist at a reference hospital.

Materials and Methods: Between December 2003 and August 2012, 182 men were  IntBrazJ Urol. 2014; 40: 454-62
referred to our institution for brachytherapy to treat PC. Their slides were reviewed by
the same uropathologist.

Results and Discussion: Classification risk disagreement occurred in 71 (39%) cases,
including one in which no tumor was observed. The main cause of risk change was
related to the Gleason score (GS), with 57 (81.4%) cases upgraded to GS 7 or 8. Tumor
volume was also compared, although only the number of fragments was reported in
most original reports. The concordance of the number of cores affected by tumor was
43.99%, and in 49% of the cases, the number was decreased by the uropathologist.  Accepted after revision:
Perineural invasion (PNI) was reported in one quarter of original reports, and the agre- ~ March 26, 2014
ement was 58%.

Conclusion: Slide review by an uropathologist remains essential at reference radiothera-

py centers for the treatment of PC. The change in PC risk evaluation is mainly due to the

GS, but tumor volume and PNI, which are important for the characterization of tumor

aggressiveness, are also misinterpreted and could drive a change in the therapy choice.

Submitted for publication:
October 10,2013

INTRODUCTION GS is the most important defining factor in PC
aggressiveness (1,2). The discrepancies in gra-
Currently, the management of prosta- ding GSs among observers can reach up to 64%,

te cancer (PC) varies from active surveillance to  even among experienced uropathologists (3-9).
palliative androgen blockage, depending on the  This concern has been further confirmed since the
prognostic risk stratification, whose determinants 2005 International Society of Urological Patholo-
are the Gleason score (GS), PSA serum levels and gy (ISUP)’s modification of Gleason grading (10).
the clinical stage. Among these determinants, the  Although only 50% of American hospitals adopt
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this practice (11), a second pathology review is
currently recommended as routine practice for pa-
tients referred to specialized centers for PC treat-
ment before the definition of a better management
protocol (12-14).

Patients with low-risk PC can be treated
with brachytherapy, and the reported biochemical
control is as high as 95% (15). Inaccuracy in risk
stratification and treatment selection could com-
promise curability rates, affecting patients’ quality
of life and increasing the expenses for the heal-
th system (16). The objective of this study was to
evaluate the rates of disagreement in the evalua-
tion of prostate needle biopsies after a slide review
by an experienced uropathologist at a reference
center in treating PC.

MATERIALS AND METHODS

In total, 182 men were referred to our
radiotherapy department, which is specialized in
treating PC, from December 2003 to August 2012.
The median age of the patients was 64 years old,
with a range of 45 to 84 years. The mean PSA
level was 6.4ng/mL (SD 3.2ng/mL). The clinical
stage was Tlc for 126 (69.2%) and T2a,b for the
remaining patients. Eighty-nine (48.9%) patients
were in the low-risk group, 81 (44.5%) were in the
intermediate-risk group, and 12 (6.6%) were in the
high-risk group.

Hematoxylin and eosin-stained slides were
reviewed by the same uropathologist. The median
number of biopsy cores was 12, with a range of 2
to 36. Several parameters from the initial diagno-
sis, such as the GS, the number of fragments that
were positive for tumor, the percentage of tumor
in the most affected biopsy core and the total per-
centage of tumor in all cores, and the presence of
perineural invasion (PNI) were compared with the
values in the final reviewed report. A major dis-
crepancy was defined as a difference that directly
affected the patient’s risk stratification.

The risk assessment was made based on the
classification developed by D’Amico et al. (17,18).
Briefly, low risk was defined as PSA < 10ng/mL,
GS < 6 and a clinical stage of T1-2a; intermedia-
te risk, PSA > 10 but < 20ng/mL, GS = 7 and a
clinical stage of T2b; and high risk, PSA > 20ng/
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mL, GS > 8 or a clinical stage of T2c or T3a. This
system does not take into consideration other pa-
rameters observed on the slides review such as PNI
and tumor volume reflected by the percentage of
tumor extend. However, these additional findings
added to the study are important for radiothera-
pists to tailor the better treatment. PNI is related
to extraprostatic extension of tumor and has been
a matter of concern for brachytherapy.

This project was approved by the Sirio Li-
banes Ethical Board (51741).

RESULTS

Significant discrepancies that could affect
risk stratification occurred in 58 (31.9%) cases.
In 1 (0.55%), no tumor was observed, and in 57
(81.4%) cases, the risk was elevated. The main
change in risk stratification was due to discordan-
ce in the GS. The results are detailed in Table-1.
Tumors previously diagnosed as low grade (GS <
6) were upgraded to 7 (53 - 93%) or 8 (4 - 7%). In
total, 42 (23%) cases were previously diagnosed as
GS > 7, with 13 (30.1%) downgraded to GS < 6.

In 157 original reports, only the number
of cores that were positive for tumor informed
the tumor volume. Considering this feature, con-
cordance occurred in 69 (43.9%) cases. In 43
(27.3%), the number of positive cores was unde-
restimated (Table-2).

PNI is another important phenomenon re-
lated to extraprostatic extension and should be
mentioned in final reports (19,20). This informa-
tion was present only in 47 (25.8%) reports. PNI
was reported as positive in 12 original reports, and
the review agreed in 7 (58.3%) cases. There were
24 (13.1%) cases positive for PNI after the slides
review. In two cases, PNI was designated as nega-
tive while the review considered PNI as positive.

DISCUSSION

Brachytherapy is a good option for trea-
ting low- and intermediate-risk prostate adeno-
carcinoma, with good results for disease control
and lower morbidity associated with urinary in-
continence and sexual dysfunction (21,22). Pros-
tate biopsy is the only method for diagnosing PC,
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Table 1 - Frequency in distribution of Gleason scores on prostate hiopsy.

Reviewed Gleason score

GS Original 5 (2+3) 5 (3+2) 6 (3+3) 7 (3+4) 7 (4+3) 8 (4+4) No tumor Total

4 (2+2) 0 1 3 2 1 0 0 7

5 (2+3) 1 0 2 1 0 0 0 4

5 (3+2) 1 2 5 1 2 1 0 12

6 (3+3) 4 5 58 31 15 3 1 117

7 (3+4) 0 0 9 6 7 5 0 27

7 (4+3) 0 0 2 2 5 1 0 10

8 (4+4) 0 1 1 0 1 1 0 4

8 (5+3) 0 0 0 0 0 1 0 1

Total 6 9 80 43 31 12 1 182
Table 2 - Number of cores positive for tumors. Comparison between the first and the review evaluation.

Review report

Original report 0 1 2 & 4 B 6 7 8 9-12 Total

1 0 25 9 3 1 0 0 0 0 4

2 0 4 27 5 3 2 0 0 0 1 42

3 1 1 2 7 5 1 0 2 0 0 19

4 0 1 3 7 6 1 0 1 0 0 19

5 0 0 0 3 2 3 1 1 0 0 10

6 0 0 2 0 6 4 1 1 2 0 16

7 0 0 0 1 1 0 1 0 0 1 4

8 0 0 0 0 0 1 0 0 0 0 1

9-12 0 0 0 0 4 0 0 0 1 0 5

Total 1 31 43 26 30 13 3 5 3 2 157

and the evaluation of tumor characteristics has
a crucial role in the process of clinical decision-
-making, with the GS being the most important
prognostic factor. However, there is high varia-
bility in interobserver interpretation of GSs, even
among experienced uropathologists. A recent
report described a kappa value of 0.57 (95% CI)
for GS evaluation between two uropathologists,
exemplifying the subjectivity of this classification

(23). This discordance could lead to the choice of a
non-ideal treatment, with a large impact on dise-
ase control, side effects and financial expenses for
the health system. Therefore, slide review by an
uropathologist at reference hospitals for PC treat-
ment is currently recommended (12,24).

In this study, we described the review of
prostate biopsies from patients referred to a re-
ference center for brachytherapy treatment. We
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found that risk stratification changed in one third
of patients, including 1 (0.55%) case in which no
tumor was observed. A large study described the
absence of a tumor in 1.2% of cases after expert
review and considered a second opinion by an
uropathologist as mandatory when facing a PC
diagnosis (12).

The main discordance that we found was
an underestimation of the GS responsible for
changing the risk stratification. A report from So-
oriakumaran et al. described 19% disagreement
that was mainly related to risk underestimation
(25). Kishimoto et al. described numbers similar
to ours, reporting 38% discordance, of which 82%
was related to underestimation of the GS (26).

The quantification of tumors is another
important feature for defining tumor significan-
ce, and the number of cores that are positive for
tumor, the amount of tumor in a single core and
the total percentage of tumor in all cores are im-
portant data that should be mentioned in final re-
ports (27-29). The tumor volume was cited in 157
(86.3%) final reports, although only the number
of positive cores was described. There was con-
cordance in the number of positive cores in nearly
440 of the cases. Curiously, the main discordance
was the overestimation of positive cores by the ge-
neral pathologist (51%), including a case in which
an uropathologist did not find cancer (0.6%). The
first report analyzing discrepancies in tumor volu-
me was published by Brimo et al. in 2010 (12). Di-
sagreement in the number of fragments that were
positive for tumors occurred in 9% of the cases,

with the majority of cases (63%) underestimated
by the general pathologist.

After 2005 all cases were signed out ac-
cording to the 2005 ISUP’s consensus conference
on Gleason grading for prostate cancer (10). Al-
though we are not aware of the knowledge of the
first examiner about the ISUP's recommendations
we found some interesting results that are worth
to be mentioned. There were 23 (12.6%) original
cases previously signed as GS < 6, being 7 (30.4%)
classified as GS 4 (2+2), all of these were upstaged
after the review. The 2005 ISUP consensus consi-
dered that GS 4 is a very rare finding in prostate
biopsies, most frequently present in transitional
zone. Even GS 5 has been diagnosed in less than
100 of the cases.

Forty-six cases (25.20%) were upstaged
after the review. Since the 2005 ISUP’s consen-
sus several studies documented a shift towards
assigning higher GS on both biopsy and radical
prostatectomy specimens (30). From the upstaged
cases after the review, 28 (60.8%) had the secon-
dary Gleason pattern upgraded, similar to other
published.

Another interesting aspect that we re-
viewed in this study was information about PNI by
tumors. The literature confirms that PNI is related
to extraprostatic extension and should be affir-
med or denied in biopsy reports (19,20). PNI was
mentioned in only 26% of original reports, and
agreement occurred in 58% of the cases. Although
PNI is agreed to be an important factor related to
aggressive pathologic features, it remains a con-

Figure 1 - Examples of biopsies that resulted in change in the final diagnosis. A) A case of atypical adenomatous hyperplasia
or adenosis previously diagnosed as adenocarcinoma. B) Gleason pattern 4 in a case previously diagnosed as Gleason score
6 (3+3). C) Perineural invasion (arrow) that had not been recorded in the original report.
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troversial issue in prostate pathology and a sub-
ject of interest since the mid 90’s. In some studies
the correlation between PNI and advanced stages
is not confirmed in multivariate analysis. Billis et
al. (31) found that PNI predicts higher tumor sta-
ges on radical prostatectomies only in univariate
analysis. However, a study published by Loeb et
al. (32) describes a correlation of PNI with EPE
and seminal vesicle invasion also in multivariate
analysis.

In conclusion, our results show that a se-
cond opinion on a prostate biopsy by an uropa-
thologist, as part of a team devoted to the treat-
ment of PC through the best characterization of
all aspects related to disease risk, is essential for
the choice of the best management protocol for
better disease control, fewer side effects and fewer
financial expenses.
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EDITORIAL COMMENT

The referred manuscript is a large sample
study and demonstrated good results in terms of
low overall incidence of symptomatic urinary tract
infection. These results denoted that ciprofloxacin
still was effective in promoting antibiotic pro-
phylaxis in the population evaluated despite the
current increase in bacterial resistance rates fa-
ced by fluoroquinolones. This observation permits
emphasize that population variability may play
an important role on the selecting process of an-
tibiotics for prophylaxis purposes. Consequently,
knowledge of the bacterial resistance profile from
the local population is paramount for optimizing
post-biopsy infectious complications results. Ho-
wever, this study results have limitations, a con-
trol group was not designed for comparisons and
therefore its evidence level was reduced to grade
III. Other aspect is that post-biopsy urine culture
was positive in four asymptomatic patients and
was not considered as an infection event. Asymp-
tomatic bacteriuria can lead to oligosymptomatic
urine/prostate colonization causing eventual uri-
nary tract infection onset in the future.

Is the era of empiric fluoroquinolones for
prostate biopsy prophylaxis over?

Prostate biopsy is the gold-standard me-
thod for diagnosing prostate cancer. The procedu-
re is most commonly performed through a trans-
rectal approach, which can expose the genital and
urinary tract to Gram-negative enterobacteria in-
fection, especially caused by E. coli (1).

A Cochrane review on prophylaxis for
transrectal prostate biopsy revealed a significant
reduction in bacteriuria, urinary tract infection,
bacteremia, fever and hospitalization after pros-
tate biopsy with antibiotics compared to placebo.
Definitive evidences of superiority of long-term or
multiple-dose compared to short-term or single-
-dose antibiotic prophylaxis protocols were not
demonstrated (2). Several reports have not shown
significant difference between single-dose/1-day
and 3-day prophylactic regimens (3-5). In addi-
tion, the American Urological Association has re-
commended antibiotic prophylaxis maintained for
less than 24 hours in transrectal prostate biopsies
(6). In this scenario, a short-term protocol may

offer advantages of cost savings with potentially
fewer drug related resistance.

Other efforts for reducing post-biopsy in-
fection rates have been investigated. The use of
enemas in association with antibiotic prophylaxis
was also evaluated by Cochrane review. A reduced
risk of bacteremia was identified when this asso-
ciation was applied compared to antibiotics alone,
although no differences were found in fever or in-
fection endpoints (2).

Patient-specific and procedure-specific cha-
racteristics were also described as possible potential
risk factors for higher post-biopsy infection rates:
increased comorbidity scores, untreated asympto-
matic bacteriuria, history of prostatitis, urinary tract
infection, prostate size, indwelling urinary cathe-
ters, presence of bladder stones, inadequately tre-
ated diabetes mellitus, number of biopsy cores and
number of repeat biopsy procedures (7).

The choice of the prophylactic antibiotic
type has been empirical and guided by the expec-
ted bacterial spectrum at the operative site, an-
tibiotic susceptibility, drug pharmacokinetic and
pharmacodynamics properties (8). Fluoroquino-
lones have traditionally been used as the prima-
ry prophylactic agent for prostate biopsy due to
excellent urinary and prostatic penetration provi-
ding optimal coverage against key pathogens (9).

Despite the fact transrectal prostate biopsy
has been widely considered a safe procedure for
a long period of time and associated with low in-
fectious complications rates, contemporary pros-
pective and retrospective reports have currently
shown a surprisingly increase on post-biopsy in-
fectious rates from 1% to 4% over the past fifteen
years (10,11). Parallel to this trend, studies have
also shown a dramatically increase in the preva-
lence of fluoroquinolone-resistant E. coli strains
(12). These findings have progressively changed
the optimal scenario found by fluoroquinolones
to effectively promote antibiotic prophylaxis in
transrectal prostate biopsies.

Another important issue is that the pre-
vious controlled randomized trials that first eva-
luated the empirical use of antibiotic prophylaxis
before transrectal prostate biopsies were perfor-
med when levels of resistance to commonly used
antibiotics were generally low (2).
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In this respect, recent reports demonstra-
ted presence of fluoroquinolone-resistant bac-
teria in 50 - 90% of patients with post-biopsy
symptomatic infections. Additionally, the presen-
ce of fluoroquinolone-resistant pathogens in the
rectal flora preoperatively, has been considered
the most important risk factor for post-biopsy
infection. The risk of harboring fluoroquinolone-
-resistant bacteria in the faeces was evaluated
and increased remarkably on those who have re-
ceived fluoroquinolones within the past 6 mon-
ths or after international travel to countries with
high levels of antibiotic resistance (12-14).

In this regard, non-randomized trials ap-
plied rectal swab cultures for preoperative asses-
sment of rectal flora susceptibility and perfor-
med a targeted antimicrobial therapy based on its
susceptibility profile. The targeted antibiotic pro-
phylaxis was associated with a notable decrease
in the incidence of infectious complications as
well as a decrease in the overall cost of care (15).

Currently, these new attempts for a more
individualized and optimized antibiotic prophyla-
xis based on the susceptibility profile of the rectal
flora of each patient reached a new milestone of a
new era on the way for reducing post biopsies in-
fection rates. However, additional larger randomi-
zed prospective studies are still needed to further
evaluate the efficacy and cost-effectiveness of this
new strategy and compare it to the traditional em-
pirical prophylaxis approach.

On the other hand, new biopsy techno-
logy as the MRI-transrectal ultrasonography
(MRI-TRUS) fusion-guided-3D targeted biopsies
has potential to reduce the number of repeated
biopsies (16,17). Consequently, it may reduce the
amount of antibiotic used for prophylaxis and
therefore possibly contribute for reducing anti-
biotic resistance in the future.
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