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Abstract

Introduction: We aimed to define the compatibility between biopsy and surgical pathology results in connection with age,
prostate-specific antigen (PSA), prostate volume (PV), and body mass index (BMI) in prostate cancer (PCa) patients. PCa is
the second most common male cancer in the world. PCa is also the most common urological cancer and is the second most
common cancer after lung cancer among all cancers in Turkiye.

Methods: We evaluated 165 PCa patients who were diagnosed with ultrasound-guided transrectal-targeted prostate biopsy
and then operated with open radical prostatectomy. We compared the Gleason Scores (GSs) of biopsy specimens and the
GSs of the prostatectomy specimens with the relationship of some parameters as age, PSA, PV, and BMI.

Results: Pathology data were at similar compatibility ratio (67%) in both groups < 65 and > 65-year-old Pathology results
were consistent in patients with a PSA value <10 ng/mL and =10 ng/mL as 66% and 73%, respectively. The histopathological
compliance in patients with a PV <80 cc and >80 cc was 66% and 93%, respectively. The compatibility of BMI with the pathol-
ogy results was found at the group with BMI =25 kg/cm? (64%) and the patients with BMI <25 kg/cm? (74%).

Discussion and Conclusion: The harmony between the fine needle biopsies'and the radical prostatectomy specimens’ GS
varies between 24% and 78% in the literature. When all patients were taken into consideration, a moderate agreement was
found between the pathology results of biopsy and the pathology results of surgery (110/165, 67%).
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will develop PCa during their lifetime, and 1 in 27(3%) will
probably die of it“l.

Current diagnostic methods in PCa include the use of a

Prostate cancer (PCa) is the second most common can-
cer among men worldwide and the incidence and mor-
tality rates differ among the countries. PCa was reported

as most common urological cancer and was the second
most common cancer after lung cancer among all cancers
in the incidence study conducted by the Turkish Uro-on-
cology Association!’-3], At present, one in seven men (16%)
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digital rectal examination (DRE), serum PSA, transrectal ul-
trasound (TRUS)-guided biopsy, multiparametric magnetic
resonance imaging (mpMRI), and MRI/Ultrasound Fusion-
Guided Prostate Biopsy. PSA and DRE are the most useful

Submitted Date: 24.04.2021 Revised Date: 24.04.2021 Accepted Date: 21.06.2021 h

Copyright 2023 Haydarpasa Numune Medical Journal

OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).


https://orcid.org/0000-0002-7816-5580
https://orcid.org/0000-0002-5295-5410
https://orcid.org/0000-0002-8950-3725
https://orcid.org/0000-0001-8221-8158
https://orcid.org/0000-0003-1654-8524
https://orcid.org/0000-0002-1324-5379

Arslan et al., Concordance with Histopathology on Needle Biopsy Versus on Radical Prostatectomy / doi: 10.14744/hnh;j.2021.15045 183

predictors for positive prostate biopsies differing accord-
ing to the age, race, and regionl!.

The original Gleason grading system, which was based on
the architectural pattern of tumor cells in prostatic adeno-
cancer. A high Gleason score (GS) is a sign of cancer aggres-
siveness. A new PCa grading system stratifies the cancer
into prognostic grade groups which are based on various
GSsl®7], Here in, we compared the GSs of biopsy specimens
and the GSs of the prostatectomy specimens with the re-
lationship of some parameters (Age, PSA, prostate volume
[PV], and body mass index [BMI]).

Materials and Methods

In this study, all the patients who underwent TRUS fine
needle prostate biopsy and who later underwent RRP were
classified according to age, prostate-specific antigen (PSA)
value, PV, and BMI. Considering these parameters, we in-
vestigated whether there is a relationship between GSs of
fine needle biopsy specimens and GSs of prostatectomy
specimens.

One hundred and sixty-five patients who underwent RRP
due to PCa between 2006 and 2014 in a tertiary center
hospital were included to the study. RRP operations were
performed by eight specialist doctors in our urology clinic.
Prostate biopsies and operative specimens’ pathology
database were reviewed retrospectively. This study was
also accepted by the administration of Haydarpasa Training
Hospital as a specialty thesis.

An abnormal DRE or an elevated age-specific PSA accord-
ing to reference ranges was accepted as indication for
prostate biopsy. PSA screening was performed by Beckman
Coutter Kit (Hybretech, San Diego, CA, USA). A written con-
sent paper about the biopsy procedure and explanation of
possible complications was taken from patients. PSA values
of all patients were measured before DRE and TRUS-guided
fine needle prostate biopsy. Age, PSA, and BMI values were
noted for all patients who had RRP as definitive treatment.
Values of PV found by the water overflow method were
recorded during the pathological examination of the sur-
gical specimens.

Allmen underwentTRUS-guided prostate with Levofloxacin
(500 mg BID) prophylaxis. We used an ultrasound ma-
chine (Samsung) equipped with 7 Mhz rectal probe and
automatic core biopsy device (TruCare MD-TechR) with
18-gauge core tissue biopsy needle. Prostate biopsies were
performed in 8-cores before 2009 and then 12-cores proto-
col. The biopsy specimens were putin a container with 10%
formaldehyde.

Histopathological examinations of biopsy and surgical
specimens were divided into six groups according to the
results of GS and numbered as 0, 1, 2, 3, 4, and 5. Group
0: Gleason 2+3=5, Group 1: Gleason 3+2=5, Group 2: Glea-
son 34+3=6, Group 3: Gleason 3+4=7, Group 4: Gleason
4+3=7, and Group 5: Gleason was expressed as 4+4=8.We
compared GSs obtained from histopathological examina-
tions of biopsy and surgical specimens among the patient
groups we created. The patient groups were created by
considering age, PSA value at the time of admission, PV de-
tected in pathological examination and BMI of the patients.

Statistical analyses were performed using SPSS version
17.0 software. The compatibility between the pre-opera-
tive biopsy results and the histopathological examinations
of the surgical specimens was evaluated with the Kappa
test. For Kappa coefficient, it was accepted as 0-0.2, very
weak, 0.21-0.4 weak, 0.41-0.6 medium, 0.61-0.80 good,
and 0.81-1.0 perfect fit. P<0.05 was considered significant.

Results

The records of 165 patients who underwent RRP operation
with the diagnosis of PCa between 2006 and 2014 were ret-
rospectively reviewed. When GSs of patients’ biopsy spec-
imens were examined, GS of seven patients was 5, GS of
114 patients was 6, GS of 42 patients was 7 and GS of two
patients was 8. When GS of RRP specimens was examined,
GS of six patients was 5, GS of 89 patients was 6, GS of 66
patients was 7, and GS of 4 patients was 8 (Table 1).

We divided the patients into two groups as <65 and
>65 year-old while evaluating the age parameter. When
the pathology results of biopsy and surgical specimens
were evaluated in the patient group <65, there was a
weak agreement between GSs. (Kappa analysis, k=0.384,
p<0.001).The histopathological compatibility was 100% for
GS results, which was defined as Group 5, 69% for Group
2, and 77% for Group 3, and 50% for Group 4, respectively.
Results characterized by Groups 0 and 1 were found as 0%.
Pathology results were compatible in 56 patients (56/83,
67%).The pathology results of biopsy and surgical spec-
imens in the >65-year-old group, the GSs were observed
moderately compatible (Kappa analysis, k=0.416, p<0.001).
The compatibility of histopathological results in >65-year-
old group was found to be 68% for Group 2 and 78% for
Group 3. There were no patients aged 65 years or older in
Groups 0, 1, 4, and 5. Pathology results were compatible in
54 patients (54/81, 67%) (Fig. 1).

The PCa patients were divided into two groups at the time
of admission when evaluating for PSA. One hundred and
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Table 1. Distribution of the number of patients in the study by groups considering the biopsy results

Parameters Gleason classification Numbers
0 (2+3=5) 1(3+2=5) 2 (3+3=6) 3(3+4=7) 4 (4+3=7) 5(4+4=8) Total number
Age
<65 2 1 61 13 4 2 83
>65 0 0 57 24 0 0 81
PSA
<10 4 89 23 5 1 123
>10 0 0 24 8 7 1 40
PV
<80 3 0 105 30 8 2 148
>80 0 10 4 0 0 14
BMI
<25 0 0 66 8 8 1 83
>25 0 4 48 24 0 1 77

PSA: Prostate-specific antigen; BMI: Body mass index; PV: Prostate volume.
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Figure 1. Compliance percentages of biopsy and surgical specimens
for <65 and =65 years-old according to GS groups.

twenty-three patients were included in the group with a
PSA value below 10 ng/mL, and 40 patients were included
in the group with a PSA value of 10 ng/mL or above. Two
patients were excluded from the study because their PSA
data could not be reached. When the pathology results
of biopsy and surgical specimens of patients with a PSA
value <10 ng/mL were evaluated, there was a weak agree-
ment between GSs (Kappa analysis, k=0.357, p<0.001).
Histopathological compliance was observed to be 100%
among the GS pathology results described as Group 5,
67% for Group 2, 78% for Group 3, and 25% for Group 1
and 0% for Group 0, respectively. Pathology results were
consistent in a total of 56 patients (81/123, 66%). When
the pathology results of biopsy and surgical specimens
of patients with a PSA value =10 ng/mL were evaluated,
there was a moderate agreement between GSs (Kappa
analysis, k=0.540, p<0.001). Histopathological compli-
ance was observed to be 72% among the GS pathology

results described as Group 2.75% for Group 3, 67% for
Group 4, and 100% for Group 5. There were no patients in
Groups 0 and 1. Pathology results were compatible in 29
patients (29/40, 73%) (Fig. 2).

When evaluating the PV, volumes determined by the wa-
ter overflow method were considered in the pathological
examinations of the surgical specimens and the patients
were classified into two groups. One hundred and forty-
eight patients were found in the group with a PV <80 cc,
and 14 patients in the group with a PV of =80 cc. Three pa-
tients were excluded from the study because their PV data
could not be reached. In the group with a PV <80 cc, there
was a weak agreement between the pathology results of
biopsy and surgical specimens (Kappa analysis, k=0.381,
p<0.001). Histopathological compliance was found to be
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Figure 2. Compliance percentages of the patients with PSA values
<10 ng/mL and =10 ng/mL according to GS groups.
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100% among the pathology results with GS, which was de-
fined as Group 5, 66% for Group 2, 75% for Group 3, and
0% for Group 4. There was no patient in Group 1. Pathology
results were found compatible in 97 patients (97/148, 66%).
In the group with PV of =80 cg, this fit was observed to be
perfect (Kappa analysis, k=0.811, p=0.002). Histopathologi-
cal compliance was found to be 91% among the pathology
results with GS, which was defined as Group 2 and 100%
for Group 3. There were no patients in Groups 0, 1, 4, and
5. Pathology results were compatible in 13 patients (13/14,
93%) (Fig. 3).

When evaluating the BMI, patients were divided into two
groups. There were 83 patients in the group with BMI <25
kg/m” and 77 patients in the group with BMI >25 kg/m’.
Five patients were not included in the study because their
height and weight could not be reached. It was observed
that the histopathological findings obtained in biopsy
specimens and the histopathological findings in the sur-
gical specimens were found to be compatible in patients
with BMI <25 (Kappa analysis, k=0.377, p<0.001). It was ob-
served that histopathological compliance was among the
pathologies with GS (65%, 70%, and 100%, respectively),
which were defined as Groups 2, 3, and 5, and that the re-
sultin the pathology described as Group 4 was lower (43%).
In total, 53 patients (53/83, 64%) were found to have com-
patible pathology results. Similarly, in patients with a BMI
of 25 kg/m? and above, it was observed that the specimens
obtained by biopsy and surgery were compatible, and
even the compliance was moderately stronger than those
with BMI <25 kg/m? (Kappa analysis, k=0.476, p<0.001).
This agreement was found to be 100% for the pathology
results indicated by Group 1 and Group 5, 71% for Group
2, and 91% for Group 3. Overall, 57 patients (57/77, 74%)
had compatible biopsy results. There were no patients in
Groups 0 and 4 (Fig. 4).

When 165 patients were examined, it was observed that
Group 0 (n=3) and Group 1 (n=4) had very low agree-
ment between the biopsy pathology results and the sur-
gical pathology results (0%, 25%, respectively). There was a
moderate agreement between biopsy results and surgical
pathology results in Group 4 (n=11), good agreement be-
tween group 2 (n=114) and group 3 (n=31) and, there was
a perfect match between group 5 (n=2) although the num-
ber of patients was low (46%, 68%, 77%, and 100%, respec-
tively). When all patients were taken into consideration, a
moderate agreement was found between the pathology
results of biopsy and the pathology results of surgery
(110/165, 67%) (Kappa analysis, k=0.401, p<0.001) (Fig. 5).
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Figure 3. Percentage of compliance of the patients with prostate vol-
ume <80 cc and =80 cc.
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Figure 4. Compliance percentages of patients with BMI <25 kg/m?
and =25 kg/m? according to GS groups.

Compatibility results of all cases (n=165)

Percentage

0

Group0 Group1 Group2 Group3 Group4 Group5 Mean
percentage
in all cases

Groups and total number

Figure 5. Compliance percentages of patient groups formed accord-
ing to GS of a total of 165 patients and consistent percentage of GS
of biopsy and surgical specimens when all patients are considered.

Discussion

PCa takes the fourth place among cancers worldwide and
is the most common solid cancer for men in the developed
countries. Radical prostatectomy (RP) is recommended to
patients with a life expectancy of at least 10 years and a
biopsy diagnosis of PCa, clinically localized or advanced.
Therefore, age, comorbidity (hypertension, smoking, dia-
betes, etc.), and correct clinical staging are important fac-
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tors to consider when choosing patients for radical prosta-
tectomy. Pre-operative clinical staging methods used in
selecting patients suitable for RP are DRE, TRUS, CT, and
mpMRI®8l, However, the results of each of these methods
can be misleading, and with these methods, at least one-
third of the patients thought to have local disease were
found to have penetrated into the capsule. For this reason,
it is clear that with this staging done correctly, an increase
in disease-free survival and quality of life and can also be
cost-effective. It is difficult to guess how PCa will be diag-
nosed in which patient and how the course of the illness will
be. Because of that, several nomograms which have been
created by the prognostic factors are frequency referenced
sources for predicting the parameters of PCa. The tables of
Partin for predicting the RP pathology and the nomograms
of Kattan for predicting the recurrences free survival rates
are the most frequently used nomograms(®-11],

The GS in the RP specimen has been proven to be a reli-
able marker of survival. The accuracy of Gleason grade of
specimens obtained by fine needle biopsy is also impor-
tant!'213], However, some authors have claimed that there
are differences between the GS of the fine needle biopsy
samples and the GS after prostatectomy. It has been sug-
gested that these differences arise from the heterogene-
ity and multicentric of PCa. The harmony between the
fine needle biopsy and the radical prostatectomy speci-
mens varies between 24% and 78% in the medical litera-
turel1417], When we compared the GSs of 165 patients in-
cluded in our study, we found that 110 patients’ biopsy and
surgical pathologies were compatible. Similar to the stud-
ies conducted, a moderate agreement was found between
the results of biopsy and the results of surgery (110/165,
67%) (Kappa analysis, k=0.401, p<0.001). In another study
conducted by Giiner et al.'8 was compared the biopsy
and final pathology prostatectomy specimen with GS, PSA,
age, and BMI. The patients had 22.6% upgrading and 3.6%
had downgrading according to GS. Pre-operative PSA with
upgrading was significantly higher than those without up-
grading results and the age and BMI of the patients with
and without upgrading were similar. However, this mis-
match was observed to be lower in our study. When incom-
patible pathologies were evaluated, we found that GSs ob-
tained by biopsy were lower than surgical ones. Since the
low GS detected has potentially lower risk of progression, it
will affect the preference and results of localized PCa treat-
ment options such as follow-up, cryotherapy, brachyther-
apy, external radiotherapy, and radical prostatectomy. In
other words, the high GSs obtained in the biopsy primar-
ily lead clinicians to active treatment options, which may

lead to the application of unnecessary and over-treatments
in some patients. On the other hand, low grading is more
common in biopsy. This causes patients to be deprived of
a curative treatment option such as radical prostatectomy.
Considering the recent choices of patients with localized
PCa, other active treatments such as external radiotherapy,
brachytherapy, and cryotherapy are increasing('9-2%l, Since
these treatments do not reflect the true GS, such as surgi-
cal specimen, as a matter of course the GS in biopsy is the
most important criterion at the time of selection. Active
surveillance approach is also used for the patients at low-
risk group with localized PCa without losing the chance of
curative treatment!2'), In this approach, GSs in recurrent
prostate biopsies with clinical criteria are taken into consid-
eration. Therefore, taking active surveillance by detecting
patients with more aggressive tumors as a lower stage in
biopsy means perhaps affecting the outcomes of curative
treatments and the prognosis of the disease.

In recent years, the use of mpMRI in the diagnosis and stag-
ing of PCa before needle biopsy has achieved wider ac-
ceptance, and it has become useful for differentiating the
clinically important cancers. Suspicious lesions in mpMRI
are graded using the Prostate-Imaging Reporting and Data
Scoring System (PIRADS). PIRADS scoring system in mpMRI
is predicted statistically significant correlation with inverse
histopathological factors in surgical specimen and a higher
score may indicate a higher GS[22], Unfortunately, we did
not have the opportunity to use mpMRI in our hospital at
the time of study.

PCa occurs mainly in older men; nearly two-thirds were di-
agnosed in men age 65 or older. The risk of PCa increases in
every decade. The average range of age at the time of PCa
diagnosis is between 60 until 70 years and about one man
in six will be diagnosed with PCa during his lifetime[23:24],
Among the GSs which evaluated with the age parameter,
similar compliance percentages were obtained both below
65 and above 65 years of age in our study (Compliance for
<65 years; 67% Kappa analysis, k=0.384, p<0.001, fit for >65
years; 67% Kappa analysis, k=0.416, p<0.001). Increased
PSA values are also thought to increase GSs. However, the
effect of age here is to increase the grade by progressing
depending on the duration of the disease. We thought that
age did not affect the compatibility between biopsy and
surgical pathologies.

Itis known that serum PSA level still has prognostic value in
patients with localized PCa who underwent radical prosta-
tectomy. However, its sensitivity and specificity are not
enough to make it an excellent screening test. Because the
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elevation of PSA (>2.5 ng/ml) can also be seen in prostati-
tis and BPH cases. PV and a person’s age also contribute
to an increase in PSA without PCa. It was found that PSA
predicted cancer volume and high Gleason level in the late
period2>26], |In our study, there was a weak-moderate rela-
tionship between the biopsy and surgical specimens’ GSs
according to the serum total PSA levels measured preop-
eratively. Compliance of patients with a PSA value below
10 ng/mL was 66% (Kappa analysis, k=0.357, p<0.001), and
if patients with a PSA value =10 ng/mL were 73% (Kappa
analysis, k=0.540, p<0.001). Although the significance
of PSA values in predicting prognosis was known, it was
thought that high or low did not affect the consistency be-
tween biopsy and surgical GSs.

The large PV may be a disadvantage for the harmony be-
tween biopsy and surgery. Because small pieces taken due
to the nature of the prostate biopsy could not represent
the entire prostate, it was more likely to exhibit a GS differ-
ent from the final pathology. In large prostates with BPH,
an enlarged transition zone may compress the peripheral
zone and lead to shorter biopsy cores?’]. However, in the
group with a PV of <80 cc, the pathology results of the
biopsy and surgical specimens were weak with 66% (Kappa
analysis, k=0.381, p<0.001), and in the group with a PV of
80 cc and above, this agreement was excellent with 93%.
(Kappa analysis, k=0.811, p=0.002). Here in, we think that
the number of patients with a PV value of >80 cc is less
than the number of patients with a small prostate, which
prevents us from confirming our opinion. In addition, the
experience of the physician who performed the biopsy in
the variability of the evaluation and the orientation to the
suspicious areas with USG knowledge and the experience
of the pathologist who evaluated the specimens were also
important.

Epidemiological investigations of the BMI and PCa rela-
tionship have reported a mixture of inverse, positive, and
undefined results. However, in other respects, obese men
may have lower PSA levels and may cause to delayed re-
ferral for prostate biopsy and detection of PCa. Because
the incidence of non-palpable isoechoic prostate tumors
is high, limiting biopsy sites to either ultrasonographically
hypoechoic lesions or to palpable abnormal areas tends to
miss many PCal28-301 Here in, evaluating to BMI was con-
ducted to search to the difficulty of performing prostate
biopsy in obese patients. A poor agreement was observed
between biopsy and surgical pathologies of patients with
BMI <25% in our study (Kappa analysis, k=0.377, p<0.001).
Similarly, moderate compliance was observed with 74% in
patients with BMI of 25 kg/cm? and above (Kappa analysis,

k=0.476, p<0.001). However, no significant difference was
found in the compliance of both pathology results with the
BMI parameter.

Conclusion

PCa is the second most common cancer among men in the
world. The incompatible pathological results between the
biopsy and surgical specimens are potentially affected the
preference and results of localized PCa treatment options.
In other words, the high GSs obtained in the biopsy pri-
marily lead clinicians to active treatment options such as
radical prostatectomy, which may lead to the application
of over-treatments in some patients. On the other hand,
low grading in biopsy causes the patients to be deprived
of a curative treatment option such as radical prostatec-
tomy. The curative treatment of PCa is provided in appro-
priate patients by radical prostatectomy. However, radical
prostatectomy should not be performed on all patients
with localized PCa. The accurate clinical staging is impor-
tant factors to consider when choosing patients for radical
prostatectomy(31],

Since the detection of Gleason grade in patients with PCa
is an important factor in determining the prognosis of this
disease and evaluating treatment options, the accuracy
of Gleason grade of specimens obtained by biopsy is im-
portant. However, some authors have claimed that there
are differences between the GS of the fine needle biopsy
samples and the GS after prostatectomy. When the publi-
cations are examined, it is seen that the harmony between
the biopsy and the radical prostatectomy specimens varies
between 24% and 78%I32-34],

In our study, it was found that there was a moderate agree-
ment between the biopsy results and the pathology re-
sults obtained by surgery, similar to the previous studies
(110/165, 67%) (Kappa analysis, k=0.401, p<0.001).

As a conclusion, developing and applying new methods
to increase percentage of compliance between biopsy
and surgical pathology results are essential. The limita-
tions of this study were not having mp-MR imaging during
the study; were not having modified pathology methods
such as non-invasive fluid biopsies; were not having the
advanced modalities such as transrectal prostate elastog-
raphy, contrast US, and micro-Doppler!33]. As a further
study, comparison of the highest and lowest gleasones
of biopsies’ and surgical specimens’ or comparison of the
tertiary scores may be studied9l. It can be thought that
advanced diagnostic techniques will decrease the incom-
patible pathological results between the biopsy and surgi-



188

cal specimens before the active treatment and prevent the
insufficient or over-treatment.
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