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Introduction: Prostate cancer is diagnosed by histological evaluation of the prostatic glandular structure, and ultrasound-
guided needle biopsy is the most commonly used method in diagnosis. Various strategies have been developed to over-
come diagnostic limitations of prostate biopsy and to increase the rate of cancer detection. In this study, it was aimed to 
reveal the relationship between biopsy core lengths and cancer detection rates and to establish standardization criteria that 
can increase the diagnostic value of biopsy core length.
Methods: Between January 2016 and September 2017, 394 patients who underwent transrectal ultrasound-guided prostate 
biopsy for abnormal digital rectal examination and/or prostate-specific antigen (PSA) >2.5 ng/mL were retrospectively eval-
uated. Under transrectal ultrasound, a total of 12 core biopsies were performed from each patient from the apical, medial, 
and basal regions of the both sides of the prostate. Each core length and tumor length were noted. Core lengths were com-
pared in cancer and non-cancer patients and divided into Groups A and B, respectively. Statistical analysis was performed to 
determine an acceptable limit for biopsy length.
Results: The mean age of the patients was 63.84±7.26, mean PSA was 15.88±7.40 ng/dl, and the mean prostate volume was 
54.30±28.48 ml. Prostate cancer was seen in 24% of patients. Average core length was 12.7 mm in cancer group and 12.3 mm 
in non-cancer group. Although the core lengths are high in cancer patients, the relationship between average core length 
and cancer detection rates and also cancer grade was compared with the Kruskal–Wallis test and no statistically significant 
difference was found (p=0.232).
Discussion and Conclusion: In pathological evaluation, the relationship between the biopsy core length of prostate tissue 
and the diagnosis of prostate cancer could not be shown, and therefore, a cutoff value for the sufficient glandular tissue 
could not be determined. The presence of studies with similar and opposite results, relevant to this subject, showed that the 
need for further clinical studies.
Keywords: Biopsy core length; prostate cancer; prostate needle biopsy.

Prostate cancer is diagnosed by histological evaluation 
of the prostatic glandular structure, and ultrasound-

guided needle biopsy is the most commonly used method 

in diagnosis[1]. The most common indications for prostate 
biopsy are abnormal rectal examination and/or high serum 
prostate-specific antigen (PSA) values. Six-core systemic 
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random prostate biopsy became extremely popular and 
made progress in the diagnosis of prostate cancer after the 
studies of transrectal ultrasound-guided prostate biopsy 
performed by Hodge et al.[2] in 1989.

Although prostate biopsy is the gold standard in cancer 
diagnosis, the diagnostic yield of a single biopsy is not 
more than 25–45%[3]. Various strategies have been de-
veloped to overcome this limitations and to increase the 
rate of cancer detection. Samples were also taken from the 
far-lateral, and the number of core in a single biopsy set 
was increased 2–3 times[3-6]. Nowadays, besides increas-
ing the number of core taken, MR-fusion biopsy is used to 
increase the diagnostic value[7]. Increasing the number of 
cores resulted in a higher cancer detection rate. In addition 
to the increase in the number of samples, obtaining more 
tissue may have contributed to the increase in cancer de-
tection rate. In pathological evaluation, the core length is 
important in addition to the number of cores taken to eval-
uate the sufficient amount of prostate tissue. These stud-
ies suggest that taking longer core samples may increase 
the cancer detection rates and the diagnostic value of the 
cores[8,9]. In this study, we hypothesized that a larger core 
length would increase the rate of prostate cancer diagnosis 
by providing sufficient tissue for a pathological evaluation. 
For this purpose, we analyzed the data of prostate biopsy 
sample lengths. We also tried to create a cutoff value for 
biopsy core length that would increase the rate of cancer 
detection.

Materials and Methods 
Four hundred and twenty-seven patients who underwent 
transrectal ultrasound-guided prostate biopsy between 
January 2016 and September 2017 for abnormal digital 
rectal examination and/or PSA >2.5 ng/mL were retro-
spectively evaluated. Patients were included in the study 
if it was first biopsy and a 12-core biopsy from the periph-
eral region. Patients were excluded if any biopsy core did 
not contain prostate tissue (only rectal mucosa, blood, or 
periprostatic tissue) and/or if the pathology diagnosis was 
atypical small acinar proliferation. Patients diagnosed with 
high-grade prostatic intraepithelial neoplasia were evalu-
ated in the non-malign category. Thirty-five patients who 
did not meet the criteria of the study were excluded from 
the study, and the study continued with the remaining 392 
patients. Prostate volume was calculated using ellipsoid 
formula before biopsy. All patients were given 10 mL of 2% 
lidocaine gel intrarectally and biopsy was performed in the 
lateral decubitus position using an 18-gauge biopsy gun. 
Under transrectal ultrasound, a total of 12 core biopsies 

were performed from each patient from the apical, medial, 
and basal regions of the both sides of the prostate. If the 
samples were too small, fragmented, or lacking tissue, an-
other biopsy was taken at the same spot. All biopsies were 
performed standardized.

Each core was gently removed from the biopsy needle. 
Each core was numbered, the prostate lobe and its re-
gion were labeled, and placed in different tubes contain-
ing 10% formaldehyde solution and sent for pathological 
evaluation. In the macroscopic examination, each core was 
measured in millimeters. All samples were fixed in 10% 
formaldehyde solution for a minimum of 2 h and a maxi-
mum of 6 h. Cassettes are placed in an automated texture 
processor (Leica ASP 300S) and processed according to 
manufacturer’s instructions. Samples were parafinized, and 
then, sections were cut in 4 mm thickness. Afterward, it was 
deparaffinized and stained with the routine hematoxylin-
eosin procedure.

In pathology reports, the length of each core is explained 
as mm and tumor percentages were specified. From these 
reports, the diagnoses and core lengths were collected for 
statistical analysis. In the presence of multiple fragments 
from a single site due to fragmented tissue, or when a 
second core is obtained after a poor quality first core, the 
pathologist reported the length of each tissue fragment. In 
this case, the length of the long core was recorded and an-
alyzed, and the smaller pieces were ignored.

Core lengths of patients diagnosed with cancer and pa-
tients with benign pathological findings were compared. In 
addition, statistical analyzes were performed to determine 
a minimum acceptable cutoff value for biopsy core length.

Results
The mean age of the patients was 63.84±7.26, mean PSA 
was 15.88±7.40 ng/dl, and the mean prostate volume was 
54.30±28.48 ml. A total of 4704 biopsy cores from 392 pa-
tients were evaluated. One hundred and three cores with a 
prostate tissue length of 7 mm and less in the biopsy core 
were not included in the study and a total of 4601 cores 
were examined. Overall, cancer detection rate was 24.6% 
(94/392). Cancer was detected in 257 cores and 4344 cores 
were reported as benign. Average core length was 12.7 mm 
in malignant group and 12.3 mm in non-malignant group 
(Table 1). The relationship between average core length 
and cancer detection rates and also cancer grade was com-
pared with the Kruskal–Wallis test and no statistically sig-
nificant difference was found (p=0.232). According to the 
D-Amico classification, 45 patients were identified as low 
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risk (gleason 2–6), 33 patients as intermediate risk (glea-
son 7), and 16 patients as high risk (gleason 8–10) prostate 
cancer (Table 2). Radical prostatectomy was performed in 
77 patients (63 laparoscopic-14 open). According to patho-
logical results, cancer detection rates and PSA values were 
compared by independent sample t test. It was determined 
that there was a statistically significant difference (p=0.004) 
and positive individuals had higher PSA values than neg-

ative individuals. Cancer detection rates and prostate vol-
ume values were compared with the independent sample 
t-test, it was found that there was a statistically significant 
difference (p=0.001) and positive individuals had lower 
prostate volume values than negative individuals. There 
was no statistically significant difference between the right 
and left prostate lobes in terms of cancer detection rates 
(p=0.211). According to the rectal examination findings, it 
was found that the rate of diagnosis was statistically sig-
nificantly higher in patients with pathological examination 
findings (p<0.001). The relationship between mean core 
length and cancer detection rates and cancer grade was 
compared with the Kruskal–Wallis test and no statistically 
significant difference was found (p=0.232).

Discussion
Prostate cancer, one of the most common cancers in men, 
continues to be an important health problem. Although 
prostate biopsy is the gold standard in cancer diagnosis, 
the diagnostic yield of a single biopsy is low[10]. The tech-
nique has been modified many times since Hodge et al.’s[11] 
first definition in 1989. Despite the modifications made, the 
diagnostic efficiency of a single prostate biopsy is not more 
than 25–45%[3-6,10,11].

Various strategies have been implemented to overcome 
this limitations and to increase the rate of cancer detection. 
First, the number of cores was increased to evaluate more 
prostate regions and more total prostate tissue. Studies 
have shown that as the number of core taken increases, 
prostate cancer detection rates increase[10,12,13]. In the 
Guidelines of the American Urology Association, it is rec-
ommended that prostate biopsy should be performed in 
12 cores with transrectal ultrasound guidance, including 
the far lateral region and the apex region of the prostate. 
However, in a study by Ceylan et al.,[13] in which 1120 pa-
tients were evaluated, the cancer detection rate of 12 core 
biopsies was 24%, while this rate was 30.3% in 20 cores.

Table 1. Relationship between biopsy lengths and prostate cancer

Biopsy Cancer Number of X (mm) SS t p 
no  patients 

1 No 342 14.348 4.3294 0.264 0.792
 Yes 39 14.154 4.4812  
2 No 339 13.51 3.764 −0.518 0.605
 Yes 41 13.83 3.338  
3 No 340 13.6 3.852 1.133 0.258
 Yes 41 12.88 4.007  
4 No 337 13.5 4.019 0.702 0.483
 Yes 44 13.02 5.437  
5 No 340 13.06 4.079 379 0.928
 Yes 41 13 4.588  
6 No 337 12.26 4.253 2.412 0.016
 Yes 42 10.55 5.062  
7 No 348 13.32 3.995 −1.093 0.275
 Yes 33 14.12 4.56  
8 No 345 13.16 3.726 1.028 0.305
 Yes 36 12.47 4.76  
9 No 348 13.1 4.318 −0.881 0.384
 Yes 33 14.18 6.939  
10 No 348 12.683 4.2711 1.593 0.118
 Yes 33 11.848 2.7056  
11 No 353 12.12 4.39 −0.644 0.52
 Yes 28 12.68 4.304  
12 No 357 11.59 4.071 0.831 0.406
 Yes 24 10.88 3.745  

n: Number of patients; x: average core length.

Table 2. Relationship between biopsy lengths and gleason score

 Pathology Number of Med (mm) Min (mm) Maks (mm) Ki-Kare p 
  patients 

Biopsy lengths and 
gleason score
 No Cancer 288 11.00 3 27 5.589 0.232
 3+3 45 12.00 1 24
 3+4 15 9.00 6 19
 4+3 18 14.00 8 22
 More than 4+3  16 13.00 1 22
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Another method to increase diagnostic efficiency is obtain-
ing longer tissue pieces for each biopsy core. Especially in 
large prostates, the short length of the core makes it diffi-
cult to sample the anterior part of the prostate gland and 
its apex. In the present studies, sampling of the anterior 
apex of the prostate increases the cancer detection rate by 
4–6%[14].

In addition to improving the diagnostic efficiency of 
prostate biopsy, discussions about overdiagnosis and 
overtreatment of detected prostate cancer have prompted 
urologists to seek to improve patient risk stratification. Mag-
netic resonance imaging (MRI) and MRI-targeted biopsy 
(MRITB) have emerged as promising solutions. MRITB can 
reduce unnecessary treatment by providing a more accu-
rate assessment of cancer location, grade, and size. In the 
study of Siddiqui et al.[15] comparing MR/ultrasound fusion 
biopsy and standard biopsy, high-risk prostate cancer was 
detected 30% more with MR/ultrasound fusion biopsy, 
while a 17% reduction was achieved in the diagnosis of 
low-risk prostate cancer[15,16].

In another study conducted by Pepe et al.,[17] MpMRI was 
performed on 100 patients whose first biopsies had no can-
cer. In all patients, additional biopsy was performed from 
suspicious areas in mpMRI as saturation biopsy. Prostate 
cancer was detected in 37 patients. While 29 of these 37 
patients were diagnosed with mpMRI, eight of them were 
overlooked. However, eight overlooked patients were di-
agnosed with clinically insignificant cancer. According to 
the results of the study, the researchers concluded that 
cancers that cannot be detected by mpMRI are clinically 
insignificant. In another study, where mpMRI was applied 
to patients with one or more negative prostate biopsies 
and biopsy from suspicious areas, prostate cancer was 
detected in 41% of the patients, and 87% of them were 
defined as clinically important cancer.[18] Despite these 
benefits of prostate biopsy with MRI and MR/ultrasound 
fusion guided biopsy in the diagnosis and evaluation of 
prostate cancer, its use is limited due to the lack of trained 
personnel and appropriate technical equipment. For this 
reason, transrectal ultrasound-guided prostate biopsy is 
still the most widely used diagnostic method in prostate 
cancer.

Another method that will increase the diagnostic efficiency 
of biopsy is to obtain longer tissue pieces for each biopsy 
core[19]. While concerns about the optimal approach for 
prostate biopsy have focused on core count, prostate 
site, labeling, and pathological examination, core length 
has been neglected in the literature. Even in the official 

report prepared by the American Urological Association 
based on the literature review of more than 500 articles, 
the core quality providing recommendations for the best 
prostate biopsy could not be revealed[20]. In addition, the 
biopsy core quality is not mentioned in the European As-
sociation of Urology guidelines, and the European Ran-
domized Prostate Cancer Screening Study pathology com-
mittee gives the shortest acceptable core length at the 
time of biopsy as 10 mm[21]. The short length of the core 
makes it difficult to sample the anterior part and apex of 
the prostate gland, especially in large prostates. In studies 
conducted, sampling of the anterior apex of the prostate 
increases the cancer detection rate by 4–6%[22].

Although there are few studies on core count and core lo-
calization, the number of studies on core length is limited. 
In addition to studies showing that core length does not af-
fect the diagnosis of prostate cancer,[23] there are also stud-
ies showing that a larger core length increases the rates of 
prostate cancer diagnosis[8,9,24]. Dell’Atti et al.,[24] reported 
that the optimal biopsy core length should be longer than 
11.8 mm in biopsy in the diagnosis of prostate cancer. Boc-
con-Gibod et al.[25] suggested that the mean biopsy length 
be used as a quality control measure with 10 mm tissue as 
the shortest acceptable length.

Recent studies focusing on cancer detection rate have also 
shown variation in core length between different regions 
of the world. In a study by Obek et al.,[8] including 245 pa-
tients, core length over 11.9 mm was found to be associ-
ated with increased prostate cancer detection rate (OR 
2.57). Fiset et al.[9] examined 197 Canadian patients with 
an average of 11 core biopsies, they found that cancerous 
cores (mean length 14.1 mm) were significantly longer 
than benign cores (mean length 13.2 mm) (p<0.001) and 
a core length of 13 mm was the optimal sensitivity (42.8%) 
and specificity (76.5%) for detecting carcinoma (OR 2.43).

In a study by Reis et al.,[26] the compatibility of final glea-
son scores with biopsy gleason scores of 178 patients who 
underwent radical prostatectomy was examined. While the 
average core length of patients with low gleason scoring in 
biopsy was found to be 11.61 mm, this length was found to 
be 13.52 mm in patients with full compliance with biopsy, 
and it was stated that the difference between them was 
statistically significant. In this study, the authors proposed 
mean core length as an independent predictor of biopsy 
Gleason score reduction. They emphasized that longer 
optimal core cause less sampling inaccuracy and the im-
portance of core length in terms of informing patients and 
guiding them to the correct treatment.
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Prostate biopsy guidelines recommend reporting of 
prostate biopsy as insufficient if without glandular tissue. 
However, this finding can only be described in microscopic 
histological evaluation[21]. Yilmaz et al.[27] retrospectively 
examined 1712 patients who underwent 12 core biopsies 
to determine whether there is a relationship between core 
length and the presence of prostate glandular tissue. They 
showed that a minimum core length of 6 mm can predict 
correct glandular sampling with 80.2% sensitivity and 
78.7% specificity. In the study, it has been proven that al-
most one-third (28.2%) of the core lengths below 6 mm are 
non-glandular.

The results of the study we have presented are in line with 
the findings of previous studies. Most factors were system-
atized to minimize the factors that may affect the study 
results. All biopsies were performed transrectally using 
the same model biopsy gun and biopsy needle, 12 cores 
were included in the study, fragmented tissue samples 
and biopsy series without prostate tissue were excluded 
from the study. Pathological evaluation was done by the 
same expert using the same tissue processing methods. 
Although biopsies were performed by different urologists, 
it is known that although there may be small differences in 
detecting prostate cancer among operators according to 
the data obtained from previous studies in the literature, it 
is not statistically significant[28].

In our study, based on the biopsy core length, to predict 
the cancer detection rates more accurately, the relation-
ship between cancer grade and average core lengths was 
compared and no statistically significant difference was 
found.

Another option offered to prostate cancer patients with 
localized disease besides curative treatment is active sur-
veillance. In these patients, active treatment decision is 
made according to the biopsies performed during the fol-
low-up. Therefore, biopsy quality is very important in these 
patients. The biopsy quality should be increased by stan-
dardizing the core length along with the number and local-
ization of the cores in biopsies.

Conclusion
In pathological evaluation, the relationship between the 
biopsy core length of prostate tissue and the diagnosis of 
prostate cancer could not be shown, and therefore, a cutoff 
value for the sufficient glandular tissue could not be deter-
mined. The presence of studies with similar and opposite 
results, relevant to this subject, showed that the need for 
further clinical studies.
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