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INTRODUCTION 

Description of sextant biopsy by Hodge et al, was opened 

a new era in 1989, Transrectal ultrasound-guided biopsy 

of the prostate (TRUSBP) has a vital place in the 

determination of prostate tumor (PCa).1 Prostate volume 

(PV) is still an actual headline in the studies for PCa. 

Especially, patienst with high PV (>80 ml) and high PSA 

levels make it difficult to decide on prostate biopsy. Uzzo 

et al, and Karakiewicz et al,  was found that PCa 

detection rate drops in high-volume prostates.2,3 Smaller 

PV and high grade prostate carcinoma has the inverse 

relationship. In addition that Kulkarni et al, has found a 

larger prostate results in fewer high grade cancers 

diagnosed at biopsy.4 Author aimed to assess the 

relationship between high PV (>80 ml) and PCa in 
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ABSTRACT 

 

Background: Patients with high prostate volume (>80 ml) and high PSA levels make it difficult to decide on prostate 

biopsy. In this study, author aimed to detect of predictive factors to distinguish malignant or benign prostatic lesions 

in patients with prostate size over 80 ml.  

Methods: A total of 299 patients underwent TRUSBP at the clinics between 2012-2017. Cases with prostate volume 

over 80 ml were divided into groups according to the pathology by benign (group 1) or malign (group 2). Author 

evaluated the predictive factors in two groups. Patient’s age, grading and findings of digital rectal examination, 

prostate volume, number of received cores, total (tPSA) and free PSA (fPSA) before biopsy, rate of percentage of free 

to total prostate specific antigen (f/tPSA) and PSA density was compared in both groups. 

Results: Benign prostate hyperplasia was detected in 217 patients (72.58%) and prostate adenocarcinoma was 

detected in 82 patients (27.42%). The patient’s age, tPSA, fPSA and PSA density were 63.81 years, 9.71 ng/ml, 1.78 

ng/ml and 0.10 g/ml2 in group 1 and 69.10 years, 38.32 ng/ml, 5.86 ng/ml and 0.42 ng/ml2 respectively. Patient’s age, 

tPSA, fPSA and PSA density was statistically significant between in two groups (p<0,05). Number of received cores 

and rate of f/tPSA were 14.02-13.84% and 19.06-17.62% in group 1 and 2, respectively and was not statistically 

significant. In group 2, prostate adenocarcinoma was most common detected with Gleason score 4+3 in 21 of 82 

patients (25.6%).  

Conclusions: High prostate volume (>80 ml) has a significant influence in PSA values and results of the biopsy, PSA 

density is extremely important in performing prostate biopsy decisions.  
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patients with benign and suspicious digital rectal 

examination (DRE) and determine the most important 

factor (tPSA, fPSA, f/tPSA, PSA density) for decision of 

biopsy in the prostate biopsy cohort.  

METHODS 

Study population 

Patients in the clinics between 2012-2017 were enrolled 

in a retrospectively. Age, grading and findings of digital 

rectal examination, total and free serum PSA in all 

patients was assessed before biopsy. TRUSBP was then 

performed in 299 men during the study period. For men 

with multiple biopsy sessions only the initial session was 

included in analysis. 

The criteria for inclusion in the study were as follows: 

DRE results suggestive or non-suggestive of neoplasia, 

elevated PSA (>2.5 ng/mL in men), a prostate volume 

>80 ml. Disease of coagulopathies, patients with urinary 

tract infections, individuals who have had surgery in the 

past year, total number of cores less than 12, and patients 

who had previous anti-androgen, 5-alfa reductase 

inhibitory treatment or prostatic radiation therapy were 

also excluded from the study. The patient's medical 

records were reviewed, patients with inadequate data 

were not included the study. Individuals age, grading and 

findings of digital rectal examination, TRUS calculated 

PVs with the ellipse method (length X depth X width X 

π/6), number of received cores, total (tPSA) and free PSA 

(fPSA) before biopsy, rate of percentage of free to total 

prostate specific antigen (f/tPSA) and PSA density were 

noted PSA density was calculated as total PSA (ng/ml) 

divided by prostate volume (ml).  

One day before the procedure, oral administration of 500 

mg levofloxacin and 400-mg etodolac was started and it 

was continued until the end. The day of biopsy a rectal 

enema (250 mL) was performed before the biopsy. The 

procedure was performed while the patient was in the left 

lateral position with the thighs flexed. The procedure was 

performed under the guidance of ultrasound device with a 

7.5 mHz biplanar probe. 

The biopsy was performed on an outpatient basis in a 

room equipped with all material necessary for emergency 

intervention. Sedation and anesthesia were not achieved. 

10 minutes before the procedure, periprostatic nerve 

blockade was performed in addition to perianal intrarectal 

lidocain gel. Injections were delivered at the angle 

between the seminal vesicle and prostate on each side 

using 5 cc of 2% lidocain. The 12-24 quadrant prostate 

biopsies were performed by multiple experienced 

urologists. 

Pathological specimens were reviewed by a single 

genitourinary pathologist based on the 2005 International 

Society of Urological Pathology Consensus Conference 

on Gleason Grading of Prostatic Carcinoma.5 Cases with 

prostate volume over 80 ml were divided into groups 

according to the pathology by benign (group 1) or malign 

(group 2). Patients with high grade prostatic 

intraepithelial neoplasia (HGPIN) and atypical small 

acinary proliferations (ASAP) were excluded for the sake 

of clarity of the results. The detection of clinically 

significant or clinically insignificant disease by targeted 

over 12-24 core biopsy was separated with Gleason 

score.  

Statistical analysis 

All data was analysed with SPSS 16 Windows package 

(SPSS Inc. Chicago, II, USA) and Microsoft excel 

computer programs. In the analysis of the data, the 

normality hypothesis was first investigated using the 

Kolmogorov-Smirnov test, followed by Mann-Whitney U 

test, Chi-Square as the statistical method. P<0.05 was 

accepted as statistically significant. 

RESULTS 

Benign prostate hyperplasia was detected in 217 patients 

(72.58%) and prostate adenocarcinoma was detected in 

82 patients (27.42%). The mean ages were statistically 

significant between two groups: 63.81±7.32 for group 1 

and 69.10±7.94 for group 2. The tPSA, fPSA and PSA 

density were statistically significant between two groups 

9.71 ng/ml, 1.78 ng/ml and 0.10 ng/ml2 in group 1 and 

38.32 ng/ml, 5.86 ng/ml and 0.42 ng/ml2 in group 2, 

respectively (p<0.05). Number of received cores and rate 

of f/tPSA were similar 14.02-13.84 and 19.06-17.62% in 

group 1 and 2, respectively and was not statistically 

significant (Table 1).  

Table 1: Descriptive characteristics and results of 

patient groups. 

 Group 1 Group 2 p 

Patients (n) 217 82  

Age (years) 63.81 69.10 0.01* 

PV (ml) 92.99 94.84 0.227 

tPSA (ng/mL) 9.71 38.32 0.01* 

fPSA (ng/mL) 1.78 5.86 0.01* 

f/tPSA (%) 19.06 17.62 0.274 

PSA Density (ng/ml2) 0.10 0.42 0.01* 

Mean Core (n) 14.02 13.84 0.887 

*p<0,05 

In group 2, prostate adenocarcinoma was most common 

detected with Gleason score 4+3 in 21 of 82 patients 

(25.6%) (Table 2).  

About 81.1% of patients with benign pathology results 

were not detected a normal digital rectal examination 

finding, but 50% of patients (n=41) with malign 

pathology results were had the digital rectal examination 

findings such as prostatic asymmetry, nodule and hard 

prostate (8.5%, 14.6% and 26.8%, respectively). 
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Table 2: Distribution of prostate cancer results 

according to Gleason score. 

Gleason Score (Group 2) n (Overall) % 

3+3 17 20.7 

3+4 1 1.2 

4+3 21 25.6 

4+4 14 17.1 

4+5 1 1.2 

5+3 1 1.2 

5+4 12 14.6 

5+5 15 18.3 

DISCUSSION 

The begining of serum tPSA screening for prostate cancer 

(PCa) was a major innovation in the early diagnosis of 

the disease, Prostate biopsy for high level tPSA values is 

extremely important for the early diagnosis of PCa. 

TRUSBP has been the classical procedure for diagnosing 

PCa. At the present time, there are a lot of information 

which cause scientific chaos about the biopsy decision. 

Threshold values for tPSA and number of received cores 

are still not fully defined. At this point the high prostate 

volume have a bad influence on the selection of the 

patients in whom biopsy is to be performed. 

tPSA is the most frequently used parameter in current 

practice. In the recent years, studies on PSA threshold 

value have not clearly established with common 

consensus. The current threshold value for tPSA is 

assumed to be 2.5ng/mL and varies with age. TPSA 

thresholds are available in different age groups from 2.5 

to 6.5ng/mL.6 In present study, in only 1 patient under 70 

years of age (n=44), PCa was detected below these 

reference values. Despite that, it was found in 3 patients 

over 70 years (n=38). It was detected that these reference 

values had a margin of error about 5% in these results. 

Author thought that the values of tPSA by age are 

extremely useful in this sense. 

The amount of serum tPSA is a parameter that can be 

influenced by the prostate volume. tPSA and prostate 

volume associations were first reported by Veneziano, et 

al in 1991.7 Threshold of greater than 0.15 PSA density 

for benign lesions and less than 0.15 for malign lesions 

are still being used nowadays. In the outcomes, author 

determined a correlation of 14.74% for benign lesions 

and 46.34% for malignant lesions based on these 

thresholds. There are numerous studies on biopsy failure 

due to these unexplained contradictions between tPSA 

and PV. In a study on the reduction of biopsy yield by 

Demura et al were found that PV is associated with a 

decrease in size and detectability of cancer lesions 

resulting in a decrease in biopsy yield.8 For this reason, 

different PSA forms are utilized for biopsy prediction. In 

this sense, fPSA cannot be used because of close 

relationship with prostate volume. Coban et al was found 

fPSA is much more related with PV than tPSA.9 In use of 

fPSA is extremely difficult for differentiation of benign 

or malignant lesion. So, its use alone can be as 

misleading as tPSA. The absence of significant difference 

f/tPSA results between of benign and malignant lesions 

supports that. In 1996, as defined by Rubens et al, use of 

only excess PSA (serum PSA level minus predicted PSA 

level [prostate volume x 0.12]) of > or = 0 ng/mL to 

initiate prostate biopsy results in the best combination of 

sensitivity and specificity compared with the other 

standard parameters.10 In the results accuracy rate of 

excess PSA was found > or = 0 ng/mL in 37 of 82 

(45.12%) patients with malign and 57 of 217 (26.26%) 

(false-negative) patients with benign pathology. Even 

though PV affects the biopsy results, the combination of 

low PV with high tPSA is still a reliable parameter. 

Although tPSA, fPSA and PSA density can be used 

safely, additional parameters are needed. The most 

reliable parameter for the decision of prostate biopsy that 

is least affected by volume is PSA density. 

Another difficulty in making a biopsy decision in patients 

with a large prostate volume is the weakness of the 

analgesic efficiency on the during the biopsy. Luan et al 

were compared with local anesthesia and periprostatic 

nerve block and found that the analgesic effect is 

inefficient. In these patients, personal observation was 

consistent with the literature.11 In contrast to what's 

supposed to be the 12-core biopsy was an efficient 

method in men with a prostate volume of >/= 40mL.12 

Therefore, author believed that the number of cores 

should be 12. Another point was contrary to the 

information in the literature, the mean prostate volume 

was higher in the malignant group than in the benign 

group. Another thing that should be emphasized is 

clinically significant prostate cancer rates are determined 

in pathology in the prostate biopsy. 65 of 82 (79.3%) 

patients had clinically significant prostate cancer. 

Aganovic et al were found higher PSA density is related 

to a higher Gleason score and it supports the results.13 

CONCLUSION 

Many factors influence prostate biopsy decision. A large 

prostate volume is one of these factors. tPSA levels 

associated with prostate volume do not always predict 

correct outcome in this patient group. Another problem 

that needs to be solved is that tPSA, fPSA, f/tPSA rates 

and PSA density cutoffs are not sufficient for a proper 

diagnosis of prostate cancer. Author think that the most 

effective parameter is PSA density in this matter. 

However, it should not be forgotten that PSA values by 

age are also extremely effective and reliable. Especially 

in patients over 65 years of age with a large prostate 

volume, a possible prostate adenocancer should be 

remembered before deciding on curative treatment. 
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