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Abstract. – OBJECTIVE: Due to infectious 
complications of transrectal prostate biopsy 
(TRBx), the transperineal prostate biopsy (TP-
Bx) technique is gaining popularity and is the 
first-line method in many institutions. We share 
our experience of the first 100 patients with TP-
Bx, performed using the coaxial needle tech-
nique under local anesthesia.

PATIENTS AND METHODS: We retrospec-
tively reviewed the records of the first 100 pa-
tients who had undergone TPBx between De-
cember 2022 and September 2023. Complica-
tion rates, cancer detection rates, patient toler-
ance, and pain response to the TPBx under lo-
cal anesthesia at different steps of the proce-
dure were collected.

RESULTS: The mean age, total prostate-spe-
cific antigen (PSA), prostate volume, and PSA 
density were 64.5±7.5 years, 8.82±12 ng/mL, 
58.4±26.4 mL, and 0.17±0.18 ng/mL2. Prostate 
cancer (PCa) was detected at histopathologi-
cal evaluation in 51 patients. The mean positive 
core number and percentage of cancer involve-
ment per core in patients who have PCa were 
5.4±3.2 and 68.5±29.1, respectively. The mean 
pain score during the entire procedure was 
2.85±1.48. When the steps are evaluated sep-
arately, the mean pain score during the probe 
placement step, local anesthetic, and sampling 
steps were 3.35±1.65, 2.54±1.45, and 0.9±0.82, 
respectively.

CONCLUSIONS: Transperineal prostate biop-
sy with coaxial needle technique under local an-
esthesia is a well-tolerated procedure with fea-
sible complication rates and patient discomfort.
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Prostate cancer.

Introduction

Prostate cancer (PCa) is the most commonly 
diagnosed malignancy in men and also the lead-
ing cause of cancer-related deaths in men world-
wide1. The diagnosis is based on prostate biopsy2. 
There is currently a lack of standardization for 
the prostate biopsy technique, and both tran-
srectal prostate biopsy (TRBx) and transperineal 
prostate biopsy (TPBx) methods are used.

Although finger-guided TPBx has been per-
formed since the 1920s, TRBx is more frequently 
performed by urologists than the transperineal 
approach due to the disadvantages of the con-
ventional TPBx technique3,4. However, infectious 
biopsy complications have been reported to in-
crease in the last decade, attributed to the rise of 
antibiotic resistance. TPBx technique is gaining 
popularity and is the first-line method in many in-
stitutions due to its lower rate of infectious com-
plications4. In addition, 30% of TRBx procedures 
require repetition due to false negative results, 
and as many as 50% of cases may be mischarac-
terized5. TRBx frequently yields false-negative 
results and contributes to the underdiagnosis of 
clinically significant PCa due to inadequate sam-
pling of the apical, middle, and anterior regions 
of the prostate6.

The latest European Association of Urolo-
gy (EAU) guideline5 now favors transperineal 
prostate biopsy (TPBx) over transrectal pros-
tate biopsy (TRBx) due to reduced infectious 
complications and increased detection rates for 
anteriorly located tumors. Different methods are 
utilized for transperineal prostate biopsy. Tradi-
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tional transperineal (TP) biopsies performed with 
a brachytherapy grid necessitate repeated entry 
through the perineum for each core, making them 
unsuitable for application under local anesthesia7. 
In the “single freehand” TP biopsy technique, 
while the ultrasound probe moves freely, the 
coaxial needle is fixed to the ultrasound probe 
using a needle guide; in the “double freehand” 
technique, no needle guide is used, and the phy-
sician guides the coaxial needle themselves8. It is 
stated that the double-freehand technique is more 
difficult to learn and can take several years to 
gain experience9. Meyer et al10 stated that, without 
a needle guide to ensure in-plane visualization of 
the biopsy needle, freehand methods are difficult 
to learn and perform.

Following the EAU’s recommendation, we 
have started performing TPBx and have used the 
single freehand coaxial needle technique under 
local anesthesia in our practice. Here, we share 
our initial experience of TPBx with the coaxial 
needle technique under local anesthesia with the 
first 100 patients.

Patients and Methods

Patient Selection
After our Institutional Review Board and Eth-

ics Board approval was acquired (Ethical Board 
approval number: 2023-10/99), the records of pa-
tients who had undergone TPBx between Decem-
ber 2022 and September 2023 were retrospective-
ly reviewed. Data were collected with respect to 
patients’ age, digital rectal examination (DRE) 
findings, prostate-specific antigen (PSA) value, 
Prostate Imaging Reporting and Data System 
(PI-RADS) score, and prostate volume. Biopsy 
decisions were based on PSA level, PSA density, 
suspicious DRE, and/or multiparametric prostate 
magnetic resonance imaging (mpMRI) findings.

Patients who have acute urinary tract infec-
tions or coagulation abnormalities were excluded 
from the study.

Seventy-seven percent of the patients were 
evaluated with MRI before prostate biopsy and 
reported lesions with PI-RADS scores of 3, 4, and 
5 were accepted as suspicious.

Biopsy Procedure
After detailed counseling, informed consent 

was obtained prior to the biopsy. Urinalysis, urine 
culture, and coagulation profile were done. All 
patients were given a single dose of pre-procedur-

al intravenous cephalosporin (cefazolin sodium, 
1 gr), and rectal preparation was done with rectal 
fleet enema just before the procedure for adequate 
rectal cleansing.

Patients were placed into the extended lithoto-
my position. For better exposure of the perineum, 
the scrotum was elevated from the perineum by 
adhesive medical tape. The perineal skin was 
cleansed with an iodine-based sanitizer. After-
ward, a biplanar (sagittal and transverse planes)   
transrectal ultrasonography (TRUS) probe with 
an attached “angle and height adjustable trans-
perineal biopsy needle guide” device (GTK154or 
GTK 155, Geotek, Ankara, Turkey) was inserted 
into the rectum, and the prostate was sonographi-
cally visualized from apex to the base. 

The perineal entrance level of the coaxial nee-
dle was selected based on prostatic volume and 
anteroposterior height of the prostate. The pre-
ferred perineal entrance point was 15 mm supe-
rior to the anus and 15 mm lateral to the midline 
on both sides of the perineum. The skin was infil-
trated with 2 mL of local anesthetic (LA) solution 
(Lidocaine 1%) with a standard 22 G injector. A 
15 G, 10 cm coaxial Chiba-type needle (Geotek, 
Ankara, Turkey) was advanced through the nee-
dle guide device and positioned several millime-
ters away from the perineum. At this point, the 
coaxial needle was used for inserting the 22 G, 20 
cm Chiba type needle (Geotek, Ankara, Turkey) 
into the perineum and the track from perineal 
skin to prostatic apex was infiltrated with 10 mL 
of LA solution (Lidocaine 1%). In addition, 5 ml 
of LA was injected at the prostate apex. Of note, 
the 15 G coaxial needle was still not inserted into 
the perineum; it provided stabilization of the 22 
G Chiba needle during the anesthetic injection. 
The same steps were repeated on the contra-
lateral side. Then, the 15 G coaxial needle was 
inserted into the perineum. The tip of the coaxial 
needle was pushed forward until 10 mm from the 
prostate apex and utilized as a re-entry conduit. 
Tissue samples were obtained through the coaxial 
needle under biplanar ultrasound guidance with 
an 18 G 20 cm disposable automatic biopsy gun 
(Estacore Pro, Geotek, Ankara, Turkey).

Twelve systematic cores were obtained from 
the prostate. In addition to the 12 mapping biop-
sies, at least three more samples were obtained 
from suspicious lesions described in MRI. The 
biopsy procedure is performed in the fan pattern, 
which includes bilateral biopsies of the posterior 
medial, posterior lateral, and anterior sectors of 
the peripheral zone of the prostate10.
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The procedure was intended to be performed 
as a day-case procedure and all the patients were 
discharged on the same day of the procedure if 
they voided successfully. No major complications 
were documented.

For pathological analysis, biopsy cores were 
sent in separate containers marked for each lo-
cation and were analyzed by an experienced uro-
pathologist. Detailed histopathology reports were 
given, noting tumor type, Gleason scores, tumor 
location, biopsy core length, number of positive 
cores, and percentage of the core involved.

Patients rated their pain response to the trans-
perineal biopsy procedure at different steps. Ques-
tionnaires were used to collect pain scores for 
ultrasonography (US) probe insertion, local anes-
thetic injection, during the biopsy, and overall pain 
score. A visual analog scale (VAS) was used to 
evaluate pain, with zero indicating no pain and 10 
indicating unbearable pain. Patients self-reported 
their pain on a VAS form immediately after the 
procedure and were asked to mark their satisfac-
tion with the procedure on a VAS, with zero indi-
cating not at all satisfied and ten indicating very 
satisfied. Anxiety levels were evaluated before the 
procedure using the State-Trait Anxiety Inventory 
(STAI), which ranges from 20 to 80, and the Beck 
Anxiety Inventory (BAI), which sums to a score of 
0-63 points. Higher scores in both questionnaires 
indicate greater anxiety levels.

Statistical Analysis
All statistical analyses were conducted using 

the SPSS 16.0 (SPSS Inc., Chicago, IL, USA) pro-
gram. The Kolmogorov-Smirnov test was used to 
check for the normality of variables. Descriptive 
statistics of the variables (mean, median, SD, and 
min-max values) were calculated. p-value<0.05 
was considered statistically significant.

Results

A total of 100 patients were enrolled in our 
study group between September 2022 and Oc-
tober 2023. The mean age, total PSA, prostate 
volume, and PSA density were 64.5±7.5 years, 
8.82±12 ng/mL, 58.4±26.4 mL and 0.17±0.18 ng/
mL2. Forty-five patients had suspicious palpa-
ble nodules on their digital rectal examinations. 
Twenty-three patients did not undergo mpMRI 
due to various reasons such as cardiac pacemaker 
and orthopedic prosthesis. PI-RADS 3, 4, and 5 
lesions were detected in 42, 31, and 4 patients, re-

spectively. Suspicious lesions were detected at the 
peripheral zone in 33 patients and at the transition 
zone in 44 patients. The mean diameter of lesions 
at MRI was 11.4±3.5 mm. The mean number of 
cores sampled was 13.6±1.85.

Prostate cancer was detected at histopatholog-
ical evaluation in 51 patients. The cancer detec-
tion rate in our study group was 51%. The mean 
positive core number and percentage of cancer 
involvement per core in patients who have PCa 
were 5.4±3.2 and 68.5±29.1, respectively. Cancer 
detection rates of the patients with PI-RADS 3, 
4, and 5 were 40%, 58%, and 100%, respectively.

It was confirmed that all patients had no pain 
(VAS score: 0) before the biopsy procedure. The 
mean pain score during the entire procedure was 
2.85±1.48. When the steps are evaluated separately, 
the highest pain scores were recorded during the 
probe placement step (mean pain score 3.35±1.65). 
The mean pain scores during local anesthetic and 
sampling steps were 2.54±1.45 and 0.9±0.82, re-
spectively. The lowest pain scores were recorded 
during the core sampling step; 36 patients reported 
no pain (VAS score: 0) during this step of the proce-
dure. Mean Beck’s depression inventory, State-Trait 
Anxiety Inventory (STAI)-I, and STAI-II scores 
were 10.87, 29.3±12, and 55.1±9.3, respectively. 

No life-threatening or major complications, 
such as urosepsis, were observed in our study 
group. However, urinary retention developed in 
3 (3%) patients within 24 hours after the biopsy 
procedure. Furthermore, hematospermia or he-
maturia was observed in 2 (2%) patients. The rec-
tal bleeding rate was 0%. Patient characteristics 
and biopsy findings are detailed in Tables I and II.

Discussion

TRBx carries potential complications, including 
prostatitis, fever, hematuria, rectal bleeding, uri-
nary retention, and sepsis-related hospitalization11. 
The reported rates of urinary tract infections and 
sepsis after TRBx are as high as 5.2% and 3.1%, 
respectively12,13. Moreover, serious complications 
necessitating hospital admission have been ob-
served in up to 6.3% of TRBx patients10. On the 
other hand, TPBx is a percutaneous technique that 
does not perforate the rectum wall, thus elimi-
nating the risk of introducing rectal bacteria into 
the sterile urinary tract and overcoming the po-
tential infectious complications of TRBx14,15. A 
meta-analysis14 indicated a 76% decrease in fever 
caused by infection following TPBx compared to 
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Table I. Demographics.

Variables  n Mean Median SD Min-Max

Age (years) 100 64.5 65 7.5 47-93
Total PSA (ng/mL) 100 8.82 7.1 12 1.8-120
Prostate volume (mL) 100 58.4 54 26.4 17-170
DRE positivity (n)
  No 55
  Yes 45    
PSA density (ng/mL2) 100 0.17 0.12 0.18 0.03-1.6
Tumor detection rate
  No mpMRI 23/12 (52%)
  PI-RADS 3 42/17 (40%)
  PI-RADS 4 31/18 (58%)
  PI-RADS 5 4/4 (100%)    
Lesion localization in MRI (n)
  Transition zone 44
  Peripheral zone 33    
Lesion diameter in MRI (mm) 100 11.4 11 3.5 4-18
Number of cores sampled 100 13.6 12 1.85 12-18

DRE, Digital Rectal Examination; ISUP, International Society of Urological Pathology; MRI, Magnetic Resonance Imaging; 
PSA, Prostate-Specific Antigen, SD, Standard Derivation; mpMRI, multiparametric prostate Magnetic Resonance Imaging; PI-
RADS, Prostate Imaging Reporting and Data System.

Table II. Cancer detection rates and pain scores.

Variables  n Mean Median SD Min-Max

Histopathology results (n)
  Benign 49
  Prostate cancer 51    
Positive core number  51 5.4  5 3.18 1-15
Percentage of cancer involvement per core 51 68.5 75 29.1 3-100
Core cancer involvement percentages 
  0%-19% 5 (9.8%)
  20%-49%  5 (9.8%)
  50%-79% 16 (31%)
  80%-100% 25 (49)%    
ISUP grade
  ISUP 1 22 (43%)
  ISUP 2 10 (19.6%)
  ISUP 3 6 (11.7%)
  ISUP 4 9 (17.6%)
  ISUP 5 4 (7.8%)
VAS during the entire procedure 100 2.85  3 1.48 0-6
VAS during probe placement 100 3.35  3 1.65 1-10
VAS during infiltration of LA 100 2.54  3 1.45 0-6
VAS during core sampling 100 0.9  1 0.82 0-3
Overall pain 
  Painful 7
  Moderate pain 4
  Non-painful 89    
STAI I 100 29.3 24 12 5-48
STAI II 100 55.1 55 9.3 38-75
Beck’s depression inventory 100 10.8 10 7 0-23
Complications (n) 
  Urinary retention 3
  Hematospermia 1
  Hematuria 1    

ISUP, International Society of Urological Pathology; MRI, Magnetic Resonance Imaging; SD, Standard Derivation; STAI, State-
Trait Anxiety Inventory; VAS, Visual Analogue Score; LA, Local Anesthesia.
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the transrectal approach. Recognizing the reduced 
risk of infection, EAU recommends TPBx as the 
first choice in the latest guidelines5. 

TPBx can be performed using a conventional 
non-coaxial technique or with a coaxial technique. 
The conventional technique involves repeated 
perineal needle insertions for each biopsy, often 
requiring sedation, which limits its widespread 
use10,16. In the coaxial biopsy technique, a coaxial 
needle is inserted into the perineum, allowing 
the insertion of the biopsy needle through the 
coaxial needle without puncturing the perineum 
repeatedly. This approach enables the procedure 
to be performed under local anesthesia and has 
significantly expanded the utilization of TPBx10,16. 
However, this technique presents technical chal-
lenges in reaching and sampling the prostate 
tissue, as the prostate is located approximately 
5-8 cm deep from the perineum skin. The opera-
tor must continuously visualize the needle under 
ultrasound during the procedure, which can be 
simplified with the use of needle guides designed 
specifically for TPBx17. The use of needle guides 
allows for greater needle mobility compared to 
grid-based transperineal biopsy18.

Nonetheless, TPBx remains more challenging 
to learn than TRBx. These technical difficulties 
discourage many centers from transitioning to the 
transperineal technique for prostate biopsy. Further-
more, adopting a new technique may lead to longer 
procedure times and an increase in procedure-relat-
ed complications. This retrospective study aims to 
examine the patient pain scores during the biopsy 
procedure and complication rates associated with 
the coaxial TPBx technique in a single center that 
has recently shifted from TRBx to TPBx.

Infectious Complications
Unlike TRBx, TPBx has shown significantly 

lower rates of infectious complications, with re-
ported rates of urinary tract infection and sepsis 
as low as 0-1.6%11,19,20. Gilberto et al20 reported 
that prostatitis or fever did not develop in any of 
the 283 patients in their TPBx study group. Our 
study group also did not experience any signs of 
prostatitis, fever, or sepsis. This demonstrates 
that the TPBx route effectively avoids infec-
tious complications by bypassing the rectal flora 
during the biopsy process.

Urinary Retention
Urinary retention has been reported as a poten-

tial complication of prostate biopsy, and initially, 
the transperineal technique was thought to have 

a disadvantage in this regard21,22. Berry et al21 
reported a slightly higher incidence of urinary 
retention with the transperineal approach (1.9% 
vs. 1.0%), while other studies23 have indicated 
an increase in urinary retention rates of up to 
7.9% in the transperineal biopsy. However, these 
high rates of urinary retention were observed in 
studies19,24 where biopsies were performed using 
a grid-based mapping transperineal approach. 
The increased risk of urinary retention following 
TPBx may be secondary to the use of general an-
esthesia, repeated perineal needle insertions, and 
the larger number of cores obtained. A study24 
reported urinary retention rates of 0% with coax-
ial and 4.2% with non-coaxial TPBx techniques. 
Another group stated that none of the patients 
experienced acute urinary retention in the first 
seven days after the TPBx18. In our study group, 
only 3 patients (3%) had experienced urinary 
retention. This result is in accordance with the 
existing literature and shows that, with the coax-
ial needle technique, the urinary retention rates 
are low even in the adopting phase of the new 
technique18,24.

Bleeding
Hematuria has been reported to occur in 

0-57% of patients after template-guided TPBx11,25. 
Babaei Jandaghi et al24 reported that in their 
study group, none of the patients who underwent 
prostate biopsy with the coaxial method experi-
enced hematuria, while 4.2% of the patients in 
the non-coaxial group developed hematuria. In 
our study group, the hematuria and rectal bleed-
ing rates were 1% and 0%, respectively.

Cancer Detection Rates
A systematic review and meta-analysis24 con-

ducted in 2019 found no difference in cancer 
detection rates between TRBx and TPBx. Despite 
that, the transperineal approach has shown su-
periority in detecting anteriorly located prostate 
tumors26. Mygatt et al27 reported that this is par-
ticularly significant because anterior tumors make 
up approximately 20% of all prostate tumors and 
are often larger, more likely to have positive mar-
gins, exhibit lower PSA levels, and are less easily 
palpable. Schaufler et al28 reported similar cancer 
detection rates for 12, 16, and 20 core templates 
and proposed a minimum 12-core systematic bi-
opsy template for TPBx. We have used a 12-core 
template. The overall cancer detection rate in our 
study group was 51%. The highest cancer detec-
tion rate was noted at PI-RADS 5 lesions (100%). 
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At this juncture, we would like to highlight a 
finding. When examining the rates of core involve-
ment in patients with detected cancer, we noticed 
that the average core involvement was 68.5%. In 
our study group, 49% of the patients had 80-100% 
and 31% of the patients had 50-79% core cancer 
involvement in histopathology. Our hypothesis in 
this regard is that in transrectal biopsies, the needle 
enters the prostatic peripheral zone posteriorly and 
advances anteriorly. When the needle is fired for 
core retrieval, it advances approximately 22 mm 
and collects sample tissue, except for the distal 4 
mm cutting edge. Considering that the peripheral 
zone is often compressed, particularly in patients 
with benign prostatic hyperplasia, we believe that 
a portion of this 18 mm core is actually obtained 
from the transitional zone. In contrast, in trans-
perineal biopsies, the biopsy needle enters from 
the prostatic apex and proceeds parallel to the 
rectum towards the base. This trajectory ensures 
that the needle does not enter the transitional zone, 
allowing the entire biopsy to be obtained from the 
peripheral zone. It is worth noting that we did not 
take measurements regarding the length of cores 
obtained from each zone in our study, and we rec-
ommend further investigation of this subject.

Pain and Patient Tolerance
Pain during prostate biopsy can be managed 

through local, spinal, or sedation anesthesia. 
Among these options, local anesthesia is the most 
commonly used worldwide. Kanagarajah et al29 

conducted a systematic review that demonstrated 
that TPBx performed under local anesthesia is 
well-tolerated by patients and has low procedural 
abandonment rates. They have added that when 
assessing pain levels, patients rated local anes-
thesia infiltration as the most uncomfortable step 
of the biopsy procedure; therefore, with adequate 
coverage of local anesthesia, the subsequent stages 
of the procedure are tolerable29. Many studies7,24 
showed that patients undergoing multiple needle 
passes experienced significantly higher pain scores 
compared to those with a single or two entry point. 
These results support the use of coaxial techniques 
as they allow the operator to sample the prostate 
with fewer skin punctures29. Babai et al24 observed 
less pain, as measured by the visual analog scale 
(VAS) score, in patients who underwent TPBx with 
the coaxial technique. Novella et al7 reported mean 
VAS scores for patients who underwent TPBx with 
coaxial and non-coaxial techniques 2.20±1.20 and 
2.90±1.73, respectively (p=0.01). Wetterauer et al30 
reported a median pain score of 2.0 for coaxial 

TPBx performed under local anesthesia. The mean 
pain scores in our study group were 3.35, 2.54, 0.9, 
and 2.85 for probe replacement, LA injection, core 
sampling, and overall, respectively. In addition, 
the maximum pain score was also noted during 
the probe placement procedure (VAS score: 10). 
As we see, the most painful part of the procedure 
is the probe placement step. It is also notable that 
the lowest pain scores were recorded during the 
core sampling step (mean VAS score: 0.9), and 36 
patients reported no pain (VAS score: 0) during 
this step of the procedure. Our results show that, 
even in an inexperienced center, the TPBx proce-
dure can be easily performed with adequate local 
anesthetic application.

Lopez et al8 stated that while a considerable num-
ber of patients perceived the biopsy as moderate 
(22%) or very painful (14%), the majority of them 
(81%) considered it a tolerable procedure in their 
study group. In our study group, 7% of patients per-
ceived the whole biopsy procedure as painful, 4% as 
moderate pain, and 89% as non-painful. 

Conclusions

Transperineal prostate biopsy is a well-tolerat-
ed office-based procedure with low complication 
rates and patient discomfort. Besides, we observed 
high cancer detection rates with no infectious com-
plications. Given the fact that the coaxial needle 
TPBx under local anesthesia is well tolerated by 
the patients and has lower rates of complications 
compared to TRBx, even in an inexperienced cen-
ter, we believe that this technique will gain more 
popularity in the near future.
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