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Prostate cancer is one of the most common cancers in men and early detection is vital for
effective treatment. The traditional method for diagnosis includes the use of prostate biopsies,
where a needle is used to extract tissue samples from the prostate gland to be analyzed for
cancerous cells. Objective: To evaluate and compare the diagnosis rates of benign, malign, and
intermediate conditions in patients subjected to 12-core, 14-core, and 16-core biopsy
techniques. Methods: The retrospective study was conducted on patients who visited our clinic
and underwent prostate biopsy between the years 2013 and 2021. This study revolved around a
careful comparative examination of the diagnostic outcomes from three different prostate
biopsy techniques - 12-core, 14-core, and 16-core biopsy. Reults: The findings indicated that
there were no notable variations in age or PSA levels among the groups. The 12-core group
showed 44.8% benign, 17.8% malign, and 37.4% borderline cases. The 14-core group revealed
43.1% benign, 31.4% malign, and 25.5% borderline cases. The 16-core group had 32% benign,
42.7% malign, and 25.2% borderline cases (p<0.001). Conclusions: The 16-core biopsy yielded
the highest malignancy detection.

INTRODUCTION

In the annals of medical history, the inaugural proposition
of the ultrasound-quided sextant methodology for the
biopsy of prostate by Hodge and his team in 1989 marked a
significant milestone [1]. This breakthrough approach
demonstrated 20%-30% true-positive rate and 15%-35%
false-negative rate. Yet, with 15%-30% of latent cancer
cases slipping through the net, the inherent limitations of
the six-core biopsy technique in terms of cancer detection
became apparent [2]. It was this insufficiency that led
Stamey and his colleagues to advocate for a shift towards
more lateral biopsiesin1995[3]. Their proposition emerged
from their meticulous examination of histological slices

from radical prostatectomies. They noticed that there was
a larger tumour volume in the peripheral zone, which was
located further lateral to the sextant plane. Inthe pursuit of
enhanced cancer detection rates(CDRs), Ploussard and his
team delved deeper and discovered a19.4% increase in the
CDR with the use of the 12-core process, as compared to
the sextant method [4]. The American Urological
Association (AUA), taking note of these findings, has since
recommended the expanded 12-core systematic biopsy.
Within the template distribution, this method
encompasses apical as well as far-lateral cores. However,
our experience in clinical practice, despite following the
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AUA-recommended 12-core biopsy technique, yielded a
CDR of merely 17.6%. A clear consensus remains elusive as
studies have yet to demonstrate consistent advantages of
escalating the number of cores from 12 to 18[5]. Francisco
and his collaborators conducted a randomized controlled
trial study where the benefits of an 18-core biopsy were
more pronounced, albeit within a restricted sample size.
This was the catalyst that inspired us to delve further,
expanding our study and adapting the method of 18-core
biopsy to implement a much lateral site sampling as
compared to the 12-core biopsy method [6, 7]. This study
aimwas to evaluate and compare diagnosis rates of benign,
malign, and intermediate conditions in patients subjected
to12-core, 14-core, and 16-core biopsy techniques.

METHODS

This study was conducted on patients who visited our clinic
and underwent prostate biopsy between the years 2013 and
2021. The research began post-receipt of ethical approval
from the Atlas University Local Ethics Committee, granted
under the reference number 11873, dated 28" January
2022. The crux of our study revolved around a careful
comparative examination of the diagnostic outcomes from
three different prostate biopsy techniques 12-core, 14-
core, and 16-core biopsy. The study's patient population
was drawn from a group of men who had either a high level
of PSA or an abnormal digitally rectal test. This study was a
retrospective comparative study. Type 3 Descriptive Study.
Biyopsies were performed on patients over the age of 18
who have prostate hypertrophy and are at risk for prostate
cancer. Those who had a biopsy using the 12-14 or 16 core
biopsy technique were included. The patients received a
cleaning enema and a prophylactic parenteral
fluoroquinolone antibiotic the day before the operation.
The antibiotic was given for one day before to the surgery.
The prostate examination for the biopsy procedure was
guided by ultrasound to look for hypoechoic regions.
Images were captured in both axial and sagittal
orientations using a biplanar side-fire probe with a
multifrequency range of 5-10 MHz on a BK Medical device.
The volumes of the transition zone (TZ) and prostate zone
were calculated using the prostate ellipsoid formula, and
the division of PSA by the prostate volume determines the
PSA density. All patients were given a local anesthetic
cream (rectal proctogylovenol) and positioned on their left
side with knees and hips bent at 90 degrees. A biplane
probe was used to identify the biopsy locations in each
patient, and to collect the samples 18-gauge needle along
with a spring-loaded biopsy gun were utilized. The data
from our study were processed using the SPSS software
version 22.0. Descriptive data were articulated in terms of
n, % values for categorical variables, and as median
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interquartile range that is 25-75 percentile values for
continuous variables. The Pearson Chi-square test was
used to see whether there were any differences between
groups for categorical variables. The Kolmogorov-Smirnov
test was usedtodetermine the normality of the distribution
for continuous data. The Kruskal-Wallis test was used to
compare more than two variables. Statistical significance
was definedasap-value of 0.05.

RESULTS

Our study delineated a distinct classification of patients, as
shown in Table 1, predicated on the core biopsy technique
used: 12-core (163 participants, 44.3%), 14-core (102
participants, 27.7%), and 16-core (103 participants, 28%). In
this cohort of 368 patients, the average age was 64 (58-69)
years. The median PSA level was situated at 7.2 (5.6-10)
ng/mL. Concerning diagnostic outcomes, 150 patients
diagnosed by benign (40.8%). A malign diagnosis was
identified in 105 patients (28.5%). Meanwhile, borderline
diagnosis, falling between benign and malign, was
diagnosedin 113 patients(30.7%).
Table1: All characteristics of the dataincludedin the study

N(%) Age, median(IQR) PSA, median (IOR)
12 core  [163(44.3)

Group 14 core [102(27.7)
16core  |103(28.0)

- 64 (58-69) 7.2(5.6-10)
_ Benign  |150(40.8)
Diagno-™ yalign 105 (28.5)

Intermediate|113(30.7)

The medianage forthe 12-core group was 63(57-69), for the
14-core group, it was 65(60-70), and for the 16-core group, it
stood at 64 (57-70). A statistical examination revealed that
there wasno significant differenceinageacrossthegroups
(p=0.188). Regarding the PSA levels, a similar trend was
noted. The median PSA levels for the 12-core, 14-core, and
16-core groups were 7.4(5.7-11.0), 7.0(5.5-9.7), and 6.8(5.6-
9.4) ng/mL respectively. The differences were deemed
statistically insignificant with a p-value of 0.202. However,
the diagnostic outcome varied significantly among the
groups. For the 12-core group, 44.8% of the cases were
benign, 17.8% were malign, and 37.4 % were borderline. The
14-core group showed a distribution of 43.1% benign, 31.4%
malign, and 25.5% borderline. Meanwhile, the 16-core group
results consisted of 32% benign, 42.7% malign, and 25.2%
borderline cases. The variation in diagnosis among the
groups was significant (p<0.001) as shown in Table 2 and
Figurel.
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Table 2: Comparison of age, PSAand diagnosis of the groups
12 core 14 core 16 core
Groups p-value
N (%) N(%) N (%)

Age, median (I0R) 63(57-69) | 65(60-70)| 64(57-70) | 0.188*

PSA, median(IQR) 7.4(5.7-11)| 7(5.5-9.7)|6.8(5.6-9.4)| 0.202*

Benign 73(44.8) | 44(43.1) | 33(32.0)
Diagnosis Malign 29(17.8) 32(31.4) | 44(42.7) |<0.001**
Borderline | 61(37.4) | 26(25.5) | 26(25.2)

*Kruskal Wallis test, **Chi-square test
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Figure 1: Graphical representation of groups according to
diagnoses

DISCUSSION

Prostate cancer ranks as the second most prevalent
cancer among men and stands as the fifth primary cause
for cancer-linked fatalities [1]. Typically, prostate cancer
screening involves measuring PSA serum levels and
conducting a digital rectal examination. To confirm a
prostate cancer diagnosis, professionals often utilize the
transrectal ultrasound-guided prostate biopsy (TRUS-B)
[2].Inthe period beforeimaging techniques were available,
prostate biopsies were conducted through direct touch or
palpation. With the advent of transrectal ultrasound in the
early 1970s, the traditional sextant biopsy method—which
involves six cores collected fromthe base, middle, and apex
on both sides—was developed to improve detection over
manual guiding [8]. An extensive review of 87 studies
revealed that increasing the number of cores in the typical
6-sextant pattern from six to twelve and includes medial
and lateral cores increased cancer detection by 31% [9].
The 12-18 core systematic biopsy method as a result spread
throughout the 2000s. There was no discernibleincreasein
problems following the biopsy when the number of biopsy
cores was increased from six to twelve [10]. Based on this,
the entire gland is sampled during a procedure known as a
"saturation biopsy," which is often performed on individuals
who have persistently elevated PSA levels and previously
negative biopsy results [11-14]. The systematic six-core
biopsy, asfirstintroduced by Hodge et al., was the inaugural
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method of TRUS-B to gain clinical acceptance [3]. As the
years progressed, prostate needle biopsies employing
varying numbers of samples - 10, 12, 18, 26 cores - were
proposed, igniting a debate about the optimal number of
cores for a systematic prostate needle biopsy [15]. Philip
and colleagues evaluated the cancer detection rates of 8-
core, 10-core, and 12-core prostate biopsies in their study
with 445 patients [7]. The researchers advised a 10-core
prostate needle biopsy as the standard for patients with
Prostate-Specific Antigen(PSA)valuesranging from 4 to 10
ng/ml since they discovered equivalent rates of cancer
detection for 10-core and 12-core biopsies [8, 9]. Similar
cancer detection rates were observed using 10-core and
12-core transrectal ultrasound-guided biopsies (TRUS-B)
in patientswith PSAlevelsless than 20 ng/mlinasignificant
retrospective series published in 2018 with 1211 patients
[10]. While biopsy cores increased number does not
necessarily contribute to major complications, reports
have noted a rise in minor complications, such as
hematuria. This has lent support to the concept that "the
highest diagnostic rates should be achieved with the
minimal number of samples" [7]. Presently, there is no
consensus on the precise number of cores required for a
standard systematic prostate biopsy, with the systematic
10-12 core prostate biopsy method most frequently
administered [16-18]. In our study we compared the
diagnosis rates of benign, malign, and intermediate
conditionsin patients subjected to 12-core, 14-core, and 16-
core biopsy techniques. Our results, showing a higher
detection rate of cancerous cases with an increased
number of cores during biopsy, align with findings
previously documented in scientific literature. Various
research efforts, including those led by Li et al., have
highlighted that elevating the number of samples in a
prostate biopsy to saturation levels may enhance the ability
to detect clinically important Prostate Cancer (PCa) [19].
While these studies did not find a meaningful difference in
uncovering higher-grade cancer as the number of biopsy
samples increased, they stressed the significance of
raising the core count in substantially improving PCa
detection rates. However, it must be noted that not all
studies have reached a consensus on this issue. Few
studies have specifically looked at whether increasing the
number of biopsy cores improves detection rates for more
severe or substantial PCa. However, Wang et al.'s research
offers strong proof that an 18-core biopsy method may
boost the detection rate of major PCa without doing the
same for less serious Pca[20]. In a thorough retrospective
investigation, contrast-enhanced Doppler
ultrasonography targeted biopsy had a detection rate for
individual patients of 27% compared to 23% with
systematic biopsy. When both approaches were applied,
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the detectionrate rose to 31%[15]. In our study, the results
clearly pointed to a notable surge in the detection of
malignant casesinthe 16-core group. Specifically, 42.7% of
casesin this group were classified as malignant, which was
ahigher proportion relative to the 12-core (17.8% malignant
cases) and 14-core groups (31.4% malignant cases). This
results are indicative of the potential benefits that a more
extensive biopsy approach, such as the 16-core biopsy,
could offer in enhancing the detection rates of
malignancies in prostate cancer screening. Nevertheless,
it remains imperative to balance the benefit of higher
detection rates with the potential for increased
complications and patient discomfort with larger biopsy
samples. Hence, future research should focus on fine-
tuning the optimal number of cores to sample that would
maximize cancer detection while minimizing potentialharm
to the patients. The limitations of the article include its
retrospective structure, which could introduce selection
bias. There wasn't adequate control for possible
confounding elements, and the study's design being
centered on a single facility might raise concerns about its
wider applicability. Additionally, the study did not evaluate
the pain and complications stemming from various biopsy
methods.

CONLUSIONS

Our study indicates an enhanced detection rate of
malignant prostate cancer with an increased number of
biopsy cores. The 16-core biopsy yielded the highest
malignancy detection, suggesting potential benefits of a
more extensive biopsy.
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