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however, the Gleason grading of the biopsy
cores and tumour laterality often differ from
the grading and tumour site in the prostate-
ctomy specimen.8–11 Within the context of the
currently available radical therapies for
prostate cancer and the boom in clinical
screening using prostate specific antigen (PSA)
as well as the concomitant increase in patients
undergoing TRUS-guided prostate biop-
sies,12–15 it was crucial to evaluate the accura-
cy of biopsy in predicting pathological grad-
ing and extent of disease in the final surgical
pathological specimen. We elected to study
the biopsy specimen compared with the sur-
gical pathological specimen correlation and
its implications in patients with clinically
localized prostate cancer who were treated
with radical prostatectomy.

Material and Methods

This is a single centre retrospective study in
which the medical records, including the
pathology reports, of 100 consecutive patients
who underwent radical retropubic prostatec-
tomy following diagnosis of prostate cancer by
TRUS-guided prostate biopsy were reviewed.
Patients ranged in age from 46 to 71 years
(median 62.5 yr) and in PSA from 2 ng/mL to
56 ng/mL (median 6.85 ng/mL). All patients had
clinically organ confined disease on the pre-
operative evaluation. All patients had at least
12 cores in 4 zone biopsies; 3 cores (apex, mid-
dle and base) from each of the 4 zones (right
peripheral, right transitional, left peripheral and
left transitional) were taken. All biopsies were
performed using the 18-gauge, 2-cm long, Tru-
cut core needle biopsy under ultrasound guid-
ance, with a Phillips ATL HDI 3500 ultrasound
machine (Phillips, US, 1986) and a C-9–5 MHz
endorectal probe. Prior to biopsy, all patients
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Objective: This study aims to evaluate the accuracy of transrectal ultrasound (TRUS)
guided prostate biopsies in predicting pathological grading and tumour distri-
bution in the final pathological specimen of patients who underwent radical
prostatectomy for clinically localized prostate cancer. The study ultimately aims
to gain more understanding of the pathological behaviour of prostate cancer
and the limitations of the currently available diagnostic and prognostic tools.

Material and Methods: We reviewed the records of 100 patients with local-
ized carcinoma of the prostate diagnosed by TRUS-guided prostate biopsy
and treated with radical retropubic prostatectomy, comparing tumour lateral-
ity and Gleason score in core biopsies with tumour distribution and Gleason
score of the surgical specimen. We then correlated both results to diagnostic
and prognostic variables such as prostate specific antigen (PSA) values and sur-
gical margins.

Results: All 44 patients with bilateral disease on needle biopsy had bilateral dis-
ease on final pathology, with 15 of these patients (34%) having positive mar-
gins. Of the 56 patients with unilateral disease on biopsy, 37 (66%) had bilat-
eral disease on final pathology; however, only 4 of them (7%) had positive
margins (p < 0.001). Median Gleason score on final pathology was upgraded
to 7, compared with a median score of 6 on biopsies. Stratifying patients to 2
groups based on their PSA level (group 1: PSA < 10 ng/mL, 72 patients; group
2: PSA > 10ng/mL, 28 patients), revealed that 57patients (79%) in group 1
and 24 patients (85%) in group 2 had bilateral disease. In addition, 13 patients
(18%) in group 1 and 6 patients (21%) in group 2 had positive margins.

Conclusions: Sixty-six percent of patients with unilateral disease on needle
biopsy had bilateral disease on final pathology, but this does not increase
their rate of having positive margins. Gleason score is upgraded from 6 to
7. PSA did not seem to affect laterality of disease in patients selected for
radical prostatectomy.

Introduction 

Prostate cancer is often a bilobar disease that might not be initially cap-
tured on the diagnostic transrectal ultrasound (TRUS) guided needle
biopsy.1–3 Pathological staging is one of the critical predictors of out-
come in patients with prostate cancer.4–7 The Gleason score of the
final surgical specimen has been proven a reliable predictor of survival;
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received appropriate antibiotic coverage and select-
ed patients had bowel preparation. Biopsy evalua-
tion included Gleason score, lateral location, num-
ber of positive cores and the amount of cancer within
each positive core in 10% increments. All patients
had retropubic, nerve sparing (when appropriate)
radical prostatectomy. No patient had hormone dep-
rivation therapy. Pathological examination was per-
formed by experienced pathologists without con-
sensus interpretations and without revision of the
Gleason score based on surgical findings. The sur-
gical specimens were processed in a standard man-
ner, including serial sectioning of the gland and sam-
pling of each representative portion. Pathological
evaluation focused on Gleason score, laterality, per-
centage of tumour and positive margins.

Results

None of the patients experienced significant biopsy-
related morbidity; specifically, no cases of uri-
nary retention or urinary tract infection occurred.
Of the 100 patients, 56 had unilateral disease and
44 had bilateral disease on biopsy. All 44 patients
with bilateral disease on biopsy had bilateral dis-
ease on final pathology, with 15 of them (34%) hav-
ing positive margins. Of the 56 patients with uni-
lateral disease on biopsy, 37 (66%) had bilateral
disease on final pathology, yet only 4 of them (7%)
had positive margins (p < 0.001) (Table 1). Median
Gleason score on final pathology was upgraded to
7, compared with a median score of 6 on biopsies.
Stratifying patients to 2 groups based on their PSA
level (group 1: PSA < 10 ng/mL, 72 patients; group
2: PSA > 10 ng/mL, 28 patients), revealed that 57
patients (79%) in group 1 and 24 patients (85%) in
group 2 had bilateral disease. In addition, 13
patients (18%) in group 1 and 6 patients (21%) in
group 2 had positive margins (Table 2).

Discussion

Prostate cancer is the most common malignant
tumour in men and the second most common cause
of cancer death.16–18 There is extensive literature on
many aspects of this disease, but relatively little has
been written on the diagnosis, grading and prog-
nostic value of prostate cancer diagnosed in core nee-
dle biopsies. Ongoing evaluation of the currently
available diagnostic and prognostic tools is crucial.
Studies have shown that biopsy grading, when com-
pared with matched surgical grades, suffers from sig-
nificant rate of undergrading, ranging from 27% to
57%.19–22 In line with this, our study shows an upgrad-
ing in median Gleason score from 6 to 7. This dis-
cordance is related to the fact that prostate cancer
is multifocal, with a heterogeneous population of
tumour cells. This may result in sampling an area that
is overrepresented with high-grade disease or, con-
versely, overrepresented with low-grade disease, com-
pared with the histological grade of the resected
prostate.23–25 Similarly, because prostate cancer is mul-
tifocal, the surgical specimen often shows bilateral
disease. Whenever it is misinterpreted as unilateral
on the biopsy specimen, it would be secondary to
a lateral small volume of cancer that was not ade-
quately sampled and missed by the needle.26,27 Hence,
reasons for grade discrepancies between biopsies and
surgical specimens include biases in pathological
interpretation and sampling effects. The quantity of
cancer within biopsy cores and the needle gauge
used were not shown to affect grading accuracy in
several large series.28–30 Studies have shown that
employing more biopsy cores may minimize discrep-
ancy owing to sampling effects. This can be demon-
strated by applying Bayes’ conditional probability
theorem with the equation p = 1-(1-v)n, where p rep-
resents the probability of a positive core in a patient
with cancer, v the volume of cancer as a percent-

Table 1: Pathological correlation between needle 
biopsy and specimen 

 Needle biopsy 

Pathology 
specimen 

Unilateral disease 
(n = 56); 

no. (and %) 

Bilateral disease 
(n = 44); 

no. (and %) 
Bilateral disease* 37 (66) 44 (100) 
Positive margin† 4 (7) 14 (34) 
*Bilateral disease detected in final pathology specimen. 
†p < 0.001. 

Table 2: PSA stratification on disease 
laterality and margin positivity 

 Group, no. (and %) 

Pathology specimen 1 (n = 72)* 2 (n = 28)† 
Bilateral disease‡ 57 (79) 24 (85) 
Positive margin§ 13 (18) 6 (21) 
PSA = prostate specific antigen. 
*Group 1 included patients with a PSA level of < 10 ng/mL. 
†Group 2 included patients with a PSA level of > 10 ng/mL. 
‡Bilateral disease detected in final pathology specimen. 
§p value not significant. 
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age of the gland and n the number of biopsies.
Mathematically, this shows that more biopsies will
increase the yield of cancer detection and, for a given
volume of cancer present, will sample a greater frac-
tion of such cancer.31,32 Moreover, adopting a pro-
tocol based on consensus reporting by pathologists
and using cytokeratin staining may minimize inter-
pretation biases and observer variability.33

In conclusion, this study shows that in 66%
of the cases, TRUS-guided biopsies predicted uni-
lateral disease when bilateral disease existed. A
unilateral positive biopsy does not predict uni-
lateral disease. However, a unilateral positive biop-
sy correlates, with statistical significance, with a
negative surgical margin, probably because a uni-
lateral positivity reflects a small volume disease
and organ confinement. PSA level did not seem to
affect laterality of disease or surgical margin in
patients undergoing radical prostatectomy. Finally,
a well-differentiated tumour in the biopsy core
is a poor predictor of a well-differentiated tumour
or of organ confined disease in the surgical spec-
imen. However, a high Gleason score on the biop-
sy is usually associated with disease outside the
prostate and of a poorly differentiated tumour in
the surgical specimen.
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