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Abstract

Introduction and objectives: The staging system of prostate adenocarcinoma, represented by the sum of the two 
most frequent tumoral patterns and developed by Gleason, is extremely valuable from a prognostic point of view. The 
purpose of this paper is to establish the concordance between the Gleason Score (GS) obtained from needle biopsy 
specimens of prostatic tissue compared to the Gleason Score on the following radical prostatectomy.

Materials and methods: Data from 123 patients diagnosed with prostate adenocarcinoma after prostatic needle 
biopsy (PNB), who subsequently underwent radical prostatectomy was analyzed. Patients whose diagnosis was 
established by a different urological service and those whose diagnosis was established by immunohistochemistry 
were excluded from the study. The concordance degree was calculated by determining the correlation coefficient.

Results: The highest concordance between needle biopsy and radical prostatectomy samples was found in the case 
of Gleason Score 7, where the results were similar for 59 patients (80.8%). The understaging tendency was observed 
for reduced tumoral grading (Gleason 6), while the high-grade tumors (Gleason 8-9) were constantly overstaged. The 
Pearson’s R correlation coefficient was also calculated at a value of 0.285, which was statistically significant (P< 0.001), 
corresponding to a low level of correlation above chance and the direct relative correlation.

Conclusion: There is an obvious tendency of understaging using needle biopsy in the case of reduced Gleason Scores 
and a tendency of overstaging in the case of increased values, which should be taken into consideration by the 
urologist when the “active surveillance” protocol is decided or when the adjuvant therapy initiation and the surgical 
therapeutic window loss are decided.
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Introduction
Prostate cancer is an important health condition in 

the male gender, with an incidence of 214 new cases 
per 1000 men [1]. 

The pre-operative staging is important for choosing 
the therapeutic conduit. Radical prostatectomy (RP) is 
the one that ensures remote survival in patients when 
the operative indication is correct for patients with lo-
calized disease. In most of the cases, the diagnosis is 
made on transrectal ultrasound (TRUS) guided pros-
tate needle biopsy (PNB), and in the minority of cases 
on fragments resulted from prostate transurethral re-
section (TUR), by identifying the presence of  neoplas-
tic lesions. The Gleason Score is extremely important 
in choosing the therapeutic strategy and it’s also an 
important predictive factor for disease evolution and 
therapeutic response, placing the patient,together 
with the tumoral stage and PSA values in one of the 
specific risk groups. 

The differences between the Gleason score ob-
tained on PNB and the post-operative one should 
always be considered before deciding the “active sur-
veillance” protocol or, on the contrary, the initiation 
of hormonotherapy [nota bibliografica!!!]. Specialized 
literature contains contradictory data on the concor-
dance between the pre-operative Gleason score (PNB) 
and the post-operative one (RP) [2].

After the radical prostatectomy we found a differ-
ence in the Gleason Score between the specimens 
obtained by transrectal ultrasound guided prostate 
needle biopsy and the radical prostatectomy sample. 
The purpose of our study was to analyze the concor-
dance between the pre-operative and post-operative 
Gleason scores.

Materials and Methods
We analyzed the cases of 123 consecutive patients, 

who were diagnosed with prostate adenocarcinoma by 
transrectal ultrasound guided prostate needle biopsy, 
afterwards being surgically treated by radical prosta-
tectomy during from 1st of January, 2011 to 31st of 
December, 2012.

The indication for prostate needle biopsy was based 
on the digital rectal examination and/or the PSA and 
free PSA values. After establishing the indication, com-
plete blood count (CBC), coagulation tests (in the case 
of patients with anticoagulant or antiplatelet treat-
ments, their administration was interrupted and they 
were replaced with low molecular weight heparins, ad-
ministered 3 to 7 days before the procedure), urinalysis 
and urine culture were performed. Patients received 
antibiotherapy for 3 days, pre and post procedure. Lo-

cal anesthetic (lidocaine gel 2g) was used, while the bi-
opsy was performed using an 18G needle. In 2011, the 
sextant biopsy was largely used, but the following year, 
the most used one was the 12 fragments biopsy, thus 
resulting in a better correlation between PNB Gleason 
Score and RP Gleason Score. The harvested fragments 
were individually stored for patients analyzed in 2011, 
and for the 2012 patients the fragments were immedi-
ately stored in Themis BIOPSY CHIP, which allowed block 
analysis, also observing the collection topography.

Prior to radical prostatectomy, the pre-operative eval-
uation included the clinical examination, blood samples, 
PSA, abdominal, kidney, bladder, prostate and transrec-
tal ultrasound examinations, intravenous pyelography 
and CT or MRI scan. In all the analyzed cases, an open ret-
ropubic extraperitoneal radical prostatectomy was per-
formed. The histopathological exam of the fragments 
collected from the prostate needle biopsy was per-
formed by the same anatomopathological laboratory. In 
order to minimize the bias, the patients for whom the 
histopathological diagnosis was made in a different clin-
ic and those whose Gleason score could not be pre-op-
eratively documented were excluded. Moreover, all the 
patients who already started the neoadjuvant therapy, 
which might interfere with the post-operative Gleason 
score were also excluded from the study group. For each 
of the patients, the pre-operative staging was performed 
by analyzing the specimens obtained through prostate 
needle biopsy and by calculating the Gleason Score. We 
separately analyzed the number of fragments collected 
by PNB in 2011 and in 2012.

The prostatectomy sample was post-operative-
ly fixed in 10% formaldehyde, reduced to paraffin, 
marked with China ink, microtome sectioned at 2-3 
microns standard colored with Hematoxylin eosin and 
Van Gieson. At the level of the study sample, the Pear-
son’s R correlation coefficient of the Gleason score was 
calculated for the needle biopsy and the radical prosta-
tectomy samples.

 
Results

       The average age of the patients from the study 
group was 64.21 years, with a standard deviation of 
5.402, with age limits between 39 and 78 years and 
with the highest number of patients belonging to the 
56-70 age group. According to the PSA parameters, the 
most frequently reported values were between 6-9 ng/
ml, with the average prostate specific antigen of the 
study sample of 8.433 ng/ml, with a standard deviation 
of 3.45, which shows an increased variability interval of 
the PSA values, between 3.01 ng/ml and 19 ng/ml.
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IMG1. Radical prostatectomy specimen 
marked with China ink

  GS_PNB GS_RP

Gleason  
Score

Frequency Percent Frequency Percent

Valid

6.0 33 26.8 17 13.8

7.0 73 59.3 91 74.0

8.0 16 13.0 6 4.9

9.0 1 .8 9 7.3

Total 123 100.0 123 100.0

Table 2 – Gleason Score’s incidence comparison in patients with pros-
tate biopsy and radical prostatectomy

The highest concordance between needle biopsy 
and radical prostatectomy samples was found in the 
case of Gleason Score 7, where the results were similar 
for 59 patients (80.2%). For the rest of the cases, an over-
staging was observed or, most frequently for the study 
sample, an understaging. In the case of Gleason Scores 
with reduced values, 21 out of 33 patients with Gleason 
Score 6 on needle biopsy presented an increase, with a 
final Gleason Score of 7 (67.7%). The highest grading 
concordances were found in the Gleason Score 7 group 
(59 patients, 80.2%), where the understaging rate was 
5.5% (4 patients). The overstaging tendency appears in 
the case of increased Gleason Score values (Gleason 8 
and 9), where, from the 16 patients diagnosed by PNB 
with Gleason 8, 11 (68.8%) had a final Gleason Score 
≤7. One patient diagnosed by PNB with grading 9 on 
the prostatectomy specimen, had a score of 7 (100%).

The above mentioned data show an obvious ten-
dency of understaging on the needle biopsy for re-
duced Gleason Score values, tendency which gradually 
disappears as this parameter increases, reaching the 
concordance peak (80.2%) for Gleason Score 7 (FIG 5), 
followed by an overstaging tendency in the case of 

IMG3. Microscopic view, 
prostate adenocarcinoma, 
fragment harvested during 
TRUS biopsy

IMG4. Microscopic view, 
prostate adenocarcinoma, 
Gleason score 3+3=6 col.HE 
obx10 

Table 1 – PSA value 
interval of the study lot

In the biopsy specimens, Gleason Score (GS) 6 
was found in 33 patients (26.8%), GS 7 in 73 patients 
(59.3%), GS 8 in 16 patients (13%) and Gleason Score of 
9 in one patient (0.8%).

In the radical prostatectomy samples, Gleason Score 
6 was found in 17 patients (13.8%), GS 7 in 91 patients 
(73.9%), GS 8 in 6 patients (4.8%) and GS 9 in 9 patients 
(7.3%). There were no GS 5 and 10 values in PNB speci-
mens, neither in the case of radical prostatectomy.

IMG2. Radical prostatectomy specimen orientation 
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IMG5. Microscopic view, 
prostate adenocarcinoma, 
Gleason score 4+3=7 col. HE 
obx10

IMG6. Microscopic view, 
prostate adenocarcinoma, 
Gleason score 4+4=8, with 
perineural invasion

Gleason Score 8 and 9 values (FIG 6). In the retrospec-
tively analyzed patients sample, there were no Gleason 
5 and 10 scores.

There was a significant difference (P < 0.01) between 
the average value of the Gleason Score grading on PNB 
(6.862) and the radical prostatectomy value (7.049)

For the study sample, a statistical analysis of the 
Pearson’s R correlation coefficient was made for the 
Gleason Scores obtained by PNB compared to the rad-
ical prostatectomy samples, establishing a statistically 
significant value of 0.285 (P< 0.001), corresponding to 
a lower level of correlation above chance and the direct 
relative correlation.

Discussion
The Gleason Score is a replicable and standardized 

evaluation system of the prostate adenocarcinoma. It 
is based on the glandular architecture of the most fre-
quent tumoral patterns, lately becoming a prognostic 
factor of tumoral evolution and an adjuvant indicator 
of the therapeutic management [2]. The literature con-
tains contradictory reports on the correlation between 
the pre-operative Gleason obtained by PNB and the 
post-operative one from the radical prostatectomy 
specimens. The purpose of this study was to draw an 
analytical parallel between these two types of patho-
logic material [3].

In most of the studies, the Gleason score obtained 
by PNB understaged the tumoral grading [4], fact which 
should be taken into account by urologists and uro-on-
cologists, as it might determine a scarce therapeutic 
attitude which might lead to the loss of the therapeu-
tic window for the early radical surgical treatment. The 
Pearson’s R correlation coefficient was calculated at 
a value of 0.285, corresponding to a low level of cor-
relation (Pearson’s R < 0.3) above chance and the di-
rect relative correlation between the biopsy and the 
post-prostatectomy Gleason Scores.

Given that the prostate adenocarcinoma is a mul-
tifocal tumor, represented by a heterogeneous pop-
ulation of tumoral cells, and because there is no sen-
sitive ultrasound image for neoplastic lesions, PNB is 
performed in a random manner and it is inevitable that 
a certain degree of tissue harvest and anatomopatho-
logical interpretation errors will appear [4]. Apart from 
the structural characteristics of the prostate adenocar-
cinoma, the experience of the surgeon is not to be left 
out and it is also important for the quality of the biopsy 
specimen.

The tumoral understaging can be explained due to 
the appearance of rupture artifacts at the level of the 
biopsy fragment. Since the primary grading is based 
on the structural architecture of the tumoral pattern, 
the latter is interpreted with difficulty in the presence 
of these artifacts. Basically, the fragments collected by 
PNB cannot have a representative unitary value for the 
entire prostatic unit. [5,6]

The uncertainty of pre-operative evaluations of pa-
tients with reduced Gleason Score on the fragments 
resulted from PNB, decreases the ability of the clini-
cian to offer the patient the possibility of an active sur-
veillance protocol, and in the case of high gradings a 
neoadjuvant therapy might inaccurately be initiated, 
thus aggravating the surgical attitude. The evolutional 
prognostic of the patient is based on the tumoral grad-
ing values obtained by PNB, in association with local 
clinical manifestations (data obtained at the DRe.) and 
paraclinical data (PSA value) [7, 8]. From a histopatho-
logical point of view, the prostatectomy specimens 
were entirely processed, colored with hematoxylin 
eosin and Van Giessen, subsequently examined with 
the Nikon eclipse 600 microscope, using the Gleason 
Score for grading. In our study, similar to the literature 
data, there was found an understaging of low tumoral 
gradings (Gleason Score 6) and an overstaging of high-
grade tumors (Gleason Scores of 8 and 9).

From a total of 123 patients during the 2011-2012 
period, the pattern Gleason Score 7 was the most fre-
quently observed and it also contained the highest 
concordance between the pre-operative and post-op-
erative scores. The low-grade tumors were understaged 
in 51% of the cases. In the case of the high-grade tu-
mors (Gleason Score 8-9, namely 16 patients Gleason 
8 and 1 patient Gleason 9, representing 13.82% of the 
cases), 69% were overstaged, 25% understaged and 6 
% normal evaluated.

One of the main causes that might explain the rea-
son for which the correlation coefficient between PNB 
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and the prostatectomy specimen has a relatively re-
duced value, is the analysis in the same laboratory of 
both biopsy fragments and radical prostatectomy sam-
ples.[9]

Conclusion
 The significant increase of the Gleason Score on 

the radical prostatectomy specimen is found especially 
in patients who had its pre-operative value equal to 6, 
results that correlate with the data from the literature. 
The Gleason Score understaging on the fragments ob-
tained by prostate needle biopsy is important because 
it may drastically influence the therapeutic decision, by 
including the patient in the active surveillance group, 
thus overlooking the optimal surgical therapeutic mo-
ment. Overstaging implies the inclusion of patients 
in the group of those who would benefit from radical 
prostatectomy, which has favorable implications from 
a prognostic point of view, but with the risk of present-
ing certain perioperative complications, potentially 
disabling for the patient (urinary incontinency and/or 
erectile dysfunction).

Basically, a sample of prostatic tissue collected by 
PNB cannot be representative for the entire gland, 
therefore the scores will be different from the one of 
the radical prostatectomy sample [10]. According to our 
study, a saturation biopsy would be recommended be-
fore initiating an “active surveillance” protocol, in order 
to cover a broader area of prostatic tissue.

Prostate adenocarcinoma’s grading on PNB is obvi-
ously understaged, therefore the prostatic tumors lim-
ited to the organ, diagnosed by biopsy and with a low 
Gleason Score (6), have an increased risk of being in a 
superior phase on the radical prostatectomy sample.

The correspondence between the Gleason Scores 
on needle biopsy and radical prostatectomy specimens 
is influenced by the heterogeneity and multicentricity 
of the histopathological aspects of the prostate ade-
nocarcinoma. The number, length and quality of the 
collected fragments also represent an important factor 
both for the diagnosis of the prostate adenocarcinoma 
and the subsequent evaluation.

References

1. Quinn MJ, d’Onofrio A, Møller B, Black R, Martinez-Garcia 
C, Møller H, Rahu M, Robertson C, Schouten LJ, La Vecchia 
C, Boyle P. Cancer mortality trends in the EU and acceding 
countries up to 2015. Ann Oncol. 2003 Jul;14(7):1148-52. doi: 
10.1093/annonc/mdg307. PMID: 12853360.

2. Billis A, Guimaraes MS, Freitas LL, Meirelles L, Magna LA, 
Ferreira U. The impact of the 2005 international society of 
urological pathology consensus conference on standard Glea-
son grading of prostatic carcinoma in needle biopsies. J Urol. 
2008 Aug;180(2):548-52; discussion 552-3. doi: 10.1016/j.
juro.2008.04.018. epub 2008 Jun 11. PMID: 18550106.

3. Mazzucchelli R, Barbisan F, Tarquini LM, Filosa A, Campanini 
N, Galosi AB. Gleason grading of prostate carcinoma in needle 
biopsies vs. radical prostatectomy specimens. Anal Quant Cy-
tol Histol. 2005 Jun;27(3):125-33. PMID: 16121633.

4. Xia T, Dong J, Zhang J. Gleason scores of prostate needle 
biopsy specimens and of radical prostatectomy specimens, 
a comparative study. Zhonghua Yi Xue Za Zhi. 2002 Dec 
10;82(23):1604-5. Chinese. PMID: 12667365.

5. Ochiai A, Troncoso P, Chen Me, Lloreta J, Babaian RJ. The re-
lationship between tumor volume and the number of positive 
cores in men undergoing multisite extended biopsy: implication 
for expectant management. J Urol. 2005 Dec;174(6):2164-8, 
discussion 2168. doi: 10.1097/01.ju.0000181211.49267.43. 
PMID: 16280756.

6. King CR, McNeal Je, Gill H, Presti JC Jr. Extended prostate bi-
opsy scheme improves reliability of Gleason grading: implica-
tions for radiotherapy patients. Int J Radiat Oncol Biol Phys. 
2004 Jun 1;59(2):386-91. doi: 10.1016/j.ijrobp.2003.10.014. 
PMID: 15145152.

7. Köksal IT, Ozcan F, Kadioglu TC, esen T, Kiliçaslan I, Tunç M. 
Discrepancy between Gleason scores of biopsy and radical 
prostatectomy specimens. eur Urol. 2000 Jun;37(6):670-4. doi: 
10.1159/000020216. PMID: 10828666.

8. Shen BY, Tsui KH, Chang PL, Chuang CK, Hsieh ML, Huang ST, 
Wang TM, Lee SH, Huang HC, Huang SC. Correlation between 
the Gleason scores of needle biopsies and radical prostatecto-
my specimens. Chang Gung Med J. 2003 Dec;26(12):919-24. 
PMID: 15008327.

9. Doumas K, Skrepetis K, Lykourinas M. Gleason scores from 
prostate biopsies obtained with 18-gauge biopsy needles poor-
ly predict Gleason scores of radical prostatectomy specimens. 
eur Urol. 1999 Nov;36(5):455. doi: 10.1159/000020031. 
PMID: 10516460.

10. egevad L, Mazzucchelli R, Montironi R. Implications of the In-
ternational Society of Urological Pathology modified Gleason 
grading system. Arch Pathol Lab Med. 2012 Apr;136(4):426-
34. doi: 10.5858/arpa.2011-0495-RA. PMID: 22458905.


