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Introduction

Prostate cancer is one of the most commonly 
encountered urologic malignancy in Europe; reported 
incidences according to the latest report of European 
Association of Urology (EAU) had exceeded 200 per 
100,000 men each year (Heidenreich et al., 2011; Mottet 
et al., 2017). In the United States, significantly higher 
proportion of prostate cancer patients were found on 
African-Americans compared to Caucasians (Kumar, 
2010). Asia had comparatively lower incidence of prostate 
cancer, with incidence of 7.2 per 100,000 men per year. 
According to Globocan in Indonesia, during 2020, prostate 
cancer contributed 7.4% new cases among all cancer in 
the world. In Indonesia, currently there are 1,102 prostate 
cancer patients treated in three tertiary referral hospitals.
(Umbas, 2014) 
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Comparison of TransPerineal Prostate Biopsy Using Novel 
Affordable VY Probe (TPPB-VY) and TransRectal Prostate 
Biopsy (TRPB) in Detection of Prostate Cancer on Hypoechoic 
Lesions

Prostate biopsy is the golden standard for detection of 
prostate cancer, with two approaches, namely TPPB-VY 
or TRPB (Guo et al., 2015). Accuracy using TPPB-VY 
in an autopsystudy had successfully diagnosed 17.2% 
out of 54% patients with histopathological confirmation 
of prostate cancer. The same study had noted overall 
sensitivity of 32.3% for TPPB-VY (75% for clinically 
significant and 11% clinically insignificant prostate 
cancer) (Rocco et al, 2006). Conversely, no significant 
difference of accuracy was noted between TRPB and 
TPPB-VY; despite the latter had lower complication rates 
(Cerruto, 2014).

Transperineal Access System (for example: The 
PrecisionPoint™) revolutionizes the methodology for 
obtaining prostate biopsies. This medical system takes full 
advantage of the transperineal path to more thoroughly 
sample all regions of the prostate including those 
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difficult to access with the transrectal approach. Since the 
technique is free hand, the practitioner can easily target 
the desired locations with certainty and through a single 
puncture of the skin. But in Indonesia this device is not 
available and expensive, we developed VY probe mounted 
needle guide device. It was made by 3D printing machine 
with corn starch-based bioplastic material commonly 
called polyacetic acid material, a biodegradable plastic 
(Guo et al., 2015).

Both of the approaches were similarly efficacious; 
however, lower complication rates were found in patients 
receiving TPPB-VY compared to the patients receiving 
TRPB (Guo et al., 2015). As such, the study was aimed 
to compare cancer detection rate and rates of cancer 
detection in grade groups between these two approaches, 
particularly in prostate cancer patients.

Materials and Methods

The cross-sectional study was performed in Hasan 
Sadikin Academic Medical Center. All patients with 
suspected prostate cancer were included in this study; 
inclusion criteria of this study were patients treated in 
Hasan Sadikin Academic Medical Center during the study 
period, had indications for further examination using 
prostate biopsy (PSA ≥ 4 ng/ml, digital rectal examination 
had revealed signs suggestive of prostate cancer); and had 
complete sociodemographic data; patients were excluded 
from the study if the patient had previous history of 
urological malignancy, had received therapy for secondary 
malignancy, or previous history of congenital urological 
defects.

Patients presenting with suggestive signs of prostate 
cancer were first screened using physical examination. 
If prostate enlargement was suspected, blood test was 
performed to reveal PSA levels. Patients with ≥ 4 ng/ml 
serum PSA were considered as candidates for prostate 
biopsy. Both biopsy methods follow the protocol 
outlined for the procedure in the hospital. TPPB-VY was 
performed using VY probe and TPRB was performed 
using conventional probe (ultrasound-guided probe). 
The patients included in this study were instructed to 
temporarily stop taking anticoagulants (in patients with 
previous history of anticoagulant use for certain medical 
conditions) for 7 days prior to the biopsy. Before the 
biopsy, the patient was given an enema.

Biopsy Protocols
For TRPB: patients received the perioperative oral 

antibiotics (empirically using levofloxacin) for 1 days and 
an enema was given on the morning of the biopsy. Biopsy 
gun (DELTA CUT/14*16*18;Geisingen, Germany) was 
applied through the transrectal ultrasonography (2202 
profocus; BK medical Aps, Herlev, Denmark) with full 
lidocaine cream lubrication. Generally, the 10-12 core 
biopsy needed. The biopsy number might vary according 
to the prostate volume or additional suspicious transrectal 
ultrasound findings.

For TPPB-VY: The patient was placed in the lithotomy 
position with well- disinfected perineum preparation. The 
patients underwent intravenous general anesthesia. Under 

the transrectal ultrasonography guidance (2202 profocus; 
BK medical Aps, Herlev, Denmark), the VY probe was 
fixed in TRUS guidance. Systemic and/or targeted biopsy 
was done with 10-12 cores according to the prostate 
volume. Perioperative antibiotic treatment wasn’t needed 
during the procedure.

Detection rate of both approaches were collected 
as primary outcome variables; detection rate of both 
methods was compared using histopathology examination 
of the biopsy sample. Descriptive statistics were 
utilized to present frequency and percentages of 
sociodemographic data. Normally-distributed, numerical 
data were presented with mean and standard deviation; 
non-normally-distributed numerical data were presented 
using median. Diagnostic accuracy of both groups were 
compared against histopathology examination of the 
biopsy sample. The data were analyzed using chi- square 
method to find difference between groups. P value 
of < 0.05 was deemed as statistical significance.

Results

There were 44 patients suspected for prostate cancer 
were included in this study; each group consisted of 22 
patients. No significant difference was noted in terms of 
differ of age, PSA concentration, and prostate volume in 
both group between the patient with hypoechoic lesion and 
without hypoechoic lesion. There were 6 out of 22 patients 
(27.2%) in TRPB group and 7 out of 22 patients (31.8%) 
in the TPPB-VY group were confirmed to have prostate 
cancer. There was not significantly different between 
technique with p = 0.112 for detection rate.

On ultrasonography examination there were 7 patients 
(31.8%) and 15 patients (68.2%) with hypoechoic lesion 
in TRPB and TPPB-VY group, respectively. Patients 
presenting with hypoechoic lesion had a higher detection 
rate in both TRPB (42.9%) and TPPB-VY (46.7%) group 
compared to the patients without hypoechoic lesion.

Prostate cancer was found in 3 out of 7 patients 
(42.9%) with hypoechoic lesions in TRPB group; prostate 
cancer was found in 7 out of 15 patients (46.7%) with 
hypoechoic lesions in the TPPB-VY group. There were 
12 out of 15 patients (80.0%) in TRPB group diagnosed 
with benign prostatic hyperplasia in patients presenting 
without hypoechoic lesion. All patients in TPPB-VY group 
presenting without hypoechoic lesion were diagnosed with 
benign prostatic hyperplasia. 

Diagnosis efficacy between TRPB and TPPB-VY was 
described in Figure 2. The highest detection rate GG4 
prostate cancer was found in patients with hypoechoic 
lesion diagnosed using TPPB-VY (42.8%), followed 
by GG1 (31.8%), GG2 (28.4%), and GG3 (14.2%). 
Significantly higher rates of prostate adenocarcinoma 
detection were found in the patients diagnosed with 
TPPB-VY (p < 0.05).

Discussion

This study showed no significant difference was noted 
in terms of differ of age, PSA concentration, and prostate 
volume in both group (with hypoechoic lesion and without 
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Variable TRPB TPPB-VY
Hypoechoic Lesion No lesion Hypoechoic Lesion No lesion

N=7 N=15 N=15 N=7
Age
     Mean±Std 66.43 ± 6.65 64.53 ± 5.82 67.64 ± 6.902 60.13 ± 9.265
PSA (ng/mL)
     Mean±Std 599.76± 702.87 46.17 ± 58.14 334.76 ± 733.981 53.38 ± 74.105
DRE
     Nodule 5 (71.4%) 0 (0.0%) 9 (64.3%) 7 (87.5%)
     Without Nodule 2 (57.1%) 15 (100.00%) 5 (35.7%) 1 (12.5%)
Volume Prostat (mL)
     Mean ± SD 54.80 ± 35.636 47.02 ± 18.007 60.83 ± 33.36 65.23 ± 60.55
Pathologic Diagnostic
     Prostatic adenocarcinoma 3 (42.9%) 3 (20.0%) 7 (46.7%) 0 (0.0%)
     Benign Prostatic Hyperplasia 4 (57.1%) 12 (80.0%) 8 (53.3%) 7 (100%)

Table 1. Patient Characteristics in TRPB and TPPB-VY 

Figure 1. TPPB using Novel Affordable VY Probe. A. Patient position for biopsies B. VY probe C..Mapping Prostate Biopsy D and E Hypoechoic lesion on left anterior prostate. F. Biopsies’s specimenFigure 1. TPPB using Novel Affordable VY Probe. A. Patient position for biopsies B. VY probe C..Mapping Prostate 
Biopsy D and E Hypoechoic lesion on left anterior prostate. F. Biopsies’s specimen

Figure 2. Comparison of Diagnosis Efficacy between TRPB and TPPB-VY
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hypoechoic lesion) between the TRPB and TPPB-VY 
group (Huang, 2019).

In this study, there were 3 out of 22 patients (13.6 
%) in TRPB group and 7 out of 22 patients (31.8%) in 
the TPPB-VY group were confirmed to have prostate 
cancer with hypoechoic lesion; detection rate of prostate 
cancer between both groups was significantly different, 
the patients receiving TPPB-VY had significantly 
higher detection rate of prostate cancer on patients with 
hypoechoic lesions. This is similar to the result of a study 
conducted by Huang et al., which stated that the cancer 
detection rates, with respect to TPPB and TRPB (45 and 
49%), were statistically comparable (Huang, 2019).

In a recent report, of a multicenter study (Vis et al., 
2000), simulated transrectal and transperineal biopsies 
were performed on 40 radical prostatectomy specimens 
obtained of 40 tumors, 33 (82%) were detected by the 
transperineal approach and 29 (72%) by the transrectal 
approach. Prostate maps demonstrated that tumors 
undiagnosed by transperineal biopsy were either small 
(0.2 cm or less) or mainly located at the prostatic base, 
this showed that TPPB-VY had higher detection rates of 
prostate cancer.(Vis et al., 2000)

As Emiliozzi (2003) reported in his previous work, 
he concluded that the transperineal approach might detect 
more insignificant cancers. This result is similar in our 
study where transperineal biopsy manage to detect GG1, 
GG2-GG3, and > GG4 in Adenocarcinoma patients while 
only GG4 was found in transrectal biopsies. Transperineal 
biopsy includes cores from the lateral area of the gland, 
and this could explain the higher cancer diagnosis 
achieved with this procedure.

In conclusion, among patient with hypoechoic lesions, 
TPPB-VY had higher detection rate of prostate cancer in 
all grade groups. The technique was able to detect high 
grade prostate cancer with good accuracy. Diagnostic 
accuracy of TPPB-VY was non-inferior compared to 
TRPB. Biopsy using TPPB-VY should be considered 
as an option for all men with suspected prostate cancer.
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