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Overview: Freehand transperineal prostate biopsy
(TPPB) needle guides are designed to maintain a parallel
alignment between the co-axial introducer needle and
the ultrasound (US) transducer. However, this parallel
alignment necessitates transducer angulations within
the patient’s rectum for sampling anterior or poste-
rior regions of the prostate, which introduces several
problems both for the patient and the operator. This
article introduces a technique using a TPPB needle guide
system with a novel angle-adjustment feature, which
minimizes intrarectal transducer movements.

Objectives: Freehand TPPB typically requires anterior
or posterior angulation of the ultrasound (US) trans-
ducer, which leads to prostate compression, increased
patient discomfort, reduced sonographic image quality,
and challenges in MRI-ultrasound fusion biopsy regis-
tration. To address these issues, a novel TPPB needle
guide system (PERINO-FLEX) featuring a co-axial nee-
dle angle adjustment mechanism has been introduced.
The system includes a rotating component through
which the coaxial needle passes, enabling up to 45 degrees
of anterior or posterior angulation within the perineum,
without the need to angulate the intrarectal US trans-
ducer. In this article, we aim to describe the TPPB
technique utilizing this unique angle-adjustment feature
and to highlight its advantages.
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Introduction

Transperineal prostate biopsy (TPPB) has gained
increasing preference due to its lower risk of infec-
tion and antibiotic stewardship, particularly with
the adoption of the co-axial biopsy technique. This
technique enables comprehensive prostate sampling
through a co-axial needle with only two perineal
needle entry points and can be performed under local
anesthesia.”* Freehand TPPB techniques under local
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anesthesia using a coaxial needle can be classified into
two main categories:

1. Needle guide-assisted (freehand) technique: In
this approach, the ultrasound (US) transducer is
freely manipulated by the operator, and a needle
guide is used to direct the biopsy needle.

2. Double freehand technique: Both the US trans-
ducer and biopsy needle are independently
maneuvered by hand, without the use of aneedle
guide.’

In the literature, the needle guide-assisted tech-
nique is generally referred to as the “freehand”
or “single freehand” technique, while the double
freehand technique is variably termed “double free-
hand,” “true freehand,” or “freehand without a
needle guide”.”” In the double freehand technique,
the biopsy needle can be freely oriented by hand,
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allowing easier access to both anterior and poste-
rior prostate regions without intrarectal transducer
tilting. However, aligning the transducer’s imaging
plane with the biopsy needle’s axis and continuous
visualization of the needle from the perineal skin to
the prostate apex is challenging without the aid of a
needle guide.”* Transperineal needle guides are used
to preserve alignment between the needle and the US
transducer. These guides maintain the needle aligned
in a plane parallel to the transducer, and the biopsy
technique is called the freehand TPPB.” However,
this parallel configuration requires the US transducer
to be angulated within the rectum to appropriately
target the anterior and posterior prostate regions."
These intrarectal US transducer angulation maneu-
vers pose several challenges, such as compressing
and distorting the prostate, degrading sonographic
image quality, hindering MRI-ultrasound fusion for
targeted biopsy, and most importantly, increasing
patient discomfort.”>'""*

To overcome these problems, an innovative
TPPB needle guide system (PERINO-FLEX, Geotek,
Turkiye) has been recently introduced to the market.
This disposable needle guide system incorporates
a novel angle-adjustment mechanism that enables
anterior and posterior angulations of the co-axial
introducer needle without requiring intrarectal tilting
of the US transducer. Here, we present the TPPB
technique using the angle-adjustable needle guide,
highlighting its features and potential advantages of
the system.

Method and Technique

Ethical approval

Ethical approval was obtained from the Ethics
Committee of the University of Health Sciences,
Ankara Dr. Abdurrahman Yurtaslan Training and
Research Hospital, Ankara, Turkiye (Reference num-
ber: 2023-12/521). Informed consent was obtained
from the patient.

Patients

The patient was a 62-year-old male with a total PSA
level of 7.2 ng/mL and a prostate volume of 55 mL, as
calculated by MRI. His multiparametric prostate MRI
was reported as consistent with PI-RADS 2; however,
due to a rising PSA level, a decision was made to
perform a systematic biopsy by his urologist.

Details of portions of procedure
The classical freehand TPPB procedure using the co-
axial technique involves selecting a single puncture
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FIGURE 1. Rotating disc with a channel through
which the introducer co-axial needle passes

site on each side of the perineum, inserting a co-
axial introducer needle through the perineum, and
subsequently advancing a biopsy needle through the
co-axial needle to obtain prostate tissue samples.’
TPPB biopsy with the PERINO-FLEX system follows
the same sequence of steps. Unlike conventional nee-
dle guides, PERINO-FLEX incorporates a rotating
disc-like component with a channel through which
the introducer co-axial needle passes (Figure 1). After
the co-axial needle is inserted through the channel
and the perineum, the rotating disc allows the oper-
ator to angle the introducer co-axial needle up to
45 degrees anteriorly or posteriorly within the per-
ineum, without needing to tilt the US transducer
inside the rectum (Figure 2A,B). The operator can
angulate the intraperineal distal tip of the co-axial
or biopsy needles simply by adjusting the proxi-
mal end (Figure 2). These angle adjustments enable
access to the anterior and posterior regions of the
prostate without angulating the US transducer in the
rectum (Video 1). During TPPB procedures, tissue
samples are obtained from the anterior, mid, and
posterior peripheral zones of the prostate.” One of
the main advantages of TPPB over transrectal biopsy
is its improved access to the anterior regions of the
prostate, which are often undersampled in traditional
transrectal approaches, and this makes the anterior
angulation maneuver a critical component of free-
hand TPPB procedures."*"

Algorithm

The biopsy technique progresses through similar
stages to TPPB performed using conventional needle
guides. Following the application of local anesthesia
to the skin, a 15 or 16G co-axial introducer needle
is inserted into the perineum through the PERINO-
FLEX needle guide at the desired level. As described
in previous studies, the tip of the co-axial needle is
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FIGURE 2. Rotating disc. It enables the operator
to angulate the co-axial introducer needle up to 45
degrees (A) anteriorly or (B) posteriorly

advanced to approximately 2 cm before the prostatic
apex and then halted.”"” The outer end of the co-
axial needle, which remains outside the perineum, is
directed upward or downward, allowing the inner
tip to be oriented toward the desired region of the
prostate, without any intrarectal angulation of the
US transducer. If necessary, the adjustment screw
is used to modify the height of the rotating disc
mechanism while the co-axial needle is still inside
the perineum (Figure 3A,B). The height-adjustment
feature provides a 5 cm range of motion, allowing
the operator to move the co-axial needle vertically,
facilitated by the relative mobility of the perineal skin
and ischiorectal fat. Using these adjustments, system-
atic periphera 1 zone biopsies are obtained from the
anterior, mid, and posterior regions of the prostate
according to the modified Ginsburg protocol.'*"

Management of difficult situations

TPPB can be challenging in cases where the prostate
gland is particularly large or when a lesion is located
in an extremely anterior position. In such situations,
an additional, higher perineal insertion site of the co-
axial needle is typically required. However, during
biopsy with the PERINO-FLEX system, the operator
can adjust the height of the rotating disc-shaped com-
ponent of the guide upward or downward while the
co-axial needle remains inside the perineum. Thus,

FIGURE 3. Height-adjustment function. It could
move the rotating disc-shaped component (A)
upward and (B) downward, without adjusting the
perineal insertion location of the introducer needle

the height-adjustment feature allows the biopsy nee-
dle to reach the extremely anterior regions of large
prostates without the need for an additional perineal
insertion site (Figure 3A,B). The angle-adjustment
feature can also be used to access the anterior regions
of the prostate in patients who interference from
pubic bone prevents access to the prostate with con-
ventional TPPB needle guides.

Pearls and tricks

The inner tip of the biopsy needle can be directed
toward the desired region of the prostate simply by
adjusting the proximal end of the needle, allowing
precise angulation with only one hand.

As previously mentioned, the clinician may unin-
tentionally distort the prostate while directing the
biopsy needle toward the anterior regions, which
poses a significant challenge for image registra-
tion and biopsy targeting during MRI fusion.'""”
The angle-adjustment feature can simplify registra-
tion and image fusion during MRI fusion biopsy
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by minimizing the need for transducer angulations.
The rotation of the disc can be locked using a
knob, allowing to preserve a stable needle trajectory
for additional samples from the same region. This
improved stability also has the potential to enhance
the effectiveness of MRI fusion biopsies and MRI-
guided focal ablation therapies.

Brief Discussion of the Results

In double freehand TPPB, manual control of the
biopsy needle offers the advantage of flexible nav-
igation toward both anterior and posterior prostate
zones, eliminating the need to tilt the transrectal
US transducer, but despite this flexibility, consis-
tent alignment between the needle trajectory and
the ultrasound imaging plane remains technically
difficult without a guiding mechanism.”* TPPB nee-
dle guide systems ensure that the needle remains
in a fixed plane relative to the transducer; however,
achieving optimal access to anterior and posterior
regions with needle guides necessitates tilting the US
transducer within the rectum to match the required
needle angle.”"" Such intrarectal adjustments pose
some problems. During transducer angulation for
anterior prostate sampling, the prostate is inevitably
pushed anteriorly and compressed by the trans-
ducer. This compression can distort the prostate,
reduce sonographic image quality, and complicate
registration and biopsy targeting during magnetic
resonance imaging (MRI) fusion biopsy."* Con-
versely, when the transducer is angulated posteriorly
to obtain posterior prostate samples, the increased
distance between the transducer and the prostate
surface may degrade sonographic image quality. In
patients with large prostates or extremely anterior
lesions, the limited anterior mobility of the co-axial
needle may necessitate an additional perineal entry
site during the biopsy procedure. Most importantly,
excessive tilting of the transducer within the rectum
or additional perineal entries increase patient dis-
comfort, which cannot be fully alleviated by local
anesthesia.”” The angle adjustment feature of the
PERINO-FLEX needle guide system permits free
angulation of the co-axial introducer needle within
the perineum, as in the double freehand approach,
while preserving alignment with the US transducer,
characteristic of the single freehand method. The
main distinguishing feature of the PERINO-FLEX
system compared to conventional fixed-angle needle
guides is its angle-adjustment capability. This novel
mechanism enables the operator to direct the biopsy
needle toward both anterior and posterior regions
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of the prostate without requiring intrarectal tilting
of the ultrasound transducer. Additional technical
advantages include a height-adjustment feature that
allows a 5 cm vertical motion range for position-
ing of the needle entry point into the perineum,
independent of fixed, pre-set millimetric intervals.
Another distinguishing feature is the ability to lock
the rotation of the disc using a knob, which sta-
bilizes the angle of the co-axial needle and allows
for repeated biopsies from the same location within
the prostate. This angle-stabilization capability is a
key advantage of the PERINO-FLEX system over
the double-freehand biopsy technique. In the double-
freehand approach, the absence of a stabilizing needle
guide prevents the operator from consistently target-
ing the same area of the gland. The double-freehand
technique presents another technical challenge: inad-
vertent retraction of the co-axial needle from the
perineum during withdrawal of the biopsy needle
through it. The PERINO-FLEX system overcomes this
issue with a specially designed channel that pre-
vents unintended forward or backward movement of
the co-axial needle, while still permitting controlled
adjustments when desired by the operator.

Angle-adjustment feature of this novel needle
guide system simplifies the biopsy procedure by
eliminating intrarectal transducer angulations and
reducing prostate compression, and has the poten-
tial to lower perceived patient discomfort and
shorten biopsy procedure times. This needle guide
incorporating the angle-adjustment feature was first
introduced in a recent research article and eval-
uating the differences between the PERINO-FLEX
system and both fixed-angle needle guides and the
double-freehand technique in terms of efficiency, cost
and technical feasibility remains within the scope
of future research.'” The actual impact of the angle-
adjustment feature on these outcomes should be
validated through future clinical studies.

Conclusions

PERINO-FLEX needle guide system incorporates
a novel angle-adjustment mechanism that enables
anterior and posterior angulations of the co-axial
introducer needle inside the perineum, without
requiring intrarectal tilting of the US transducer. As
seen in the Video 1, the angulation feature simplifies
reaching the desired regions within the prostate gland
during local anesthetic freehand TPPB performed
with the co-axial technique. Reducing transducer
angulations also has the potential to decrease patient
discomfort and biopsy procedure times.
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