Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 148 of 309



Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 149 of 309



Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 150 of 309



Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 151 of 309



Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 152 of 309



Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 153 of 309



Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 154 of 309



APPENDIX 1007A

Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 155 of 309



N
i

AL EAE B —mEERrWEN
B wr—E L EE EEE R
- owomar LR RN N R R L]

B BN BN Nl BNl Nl

e

PG IR

L PR LA TR

Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041

Page 156 of 309



BK MEDICAL
Mileparken 34

2730 Herlev
Denmark
Tel.:+45 4452 8100 / Fax:+45 4452 8199
www.bkmed.com
Email: info@bkmed.dk

The serial number of a BK Medical product contains information about the year of manufacture.
To obtain the date of manufacture of a product, please contact your BK Medical representative or write
to us at the email address above, including the product’s serial number (SN number).

BK Medical Customer Satisfaction
Input from our customers helps us improve our products and services. As part of our customer
satisfaction program, we contact a sample of our customers a few months after they receive their orders.
If you receive an email message from us asking for your feedback, we hope you will be willing to
answer some questions about your experience buying and using our products. Your opinions are
important to us. You are of course always welcome to contact us via your BK Medical representative or
by contacting us directly.

If you have comments about the user documentation, please write to us at the email address above.
We would like to hear from you.

© 2012 BK Medical
Information in this document may be subject to change without notice.
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7/12/23,8:10 PM BK Medical - List_of_transducers
The Wayback Machine - https://web.archive.org/web/20120216113001/http://www.bkmed.com/list_of_transducers_en.htm

ﬂ Home Contact Jobs Sitemap Login Local Sites
- v

i —
i
b k | | | Ed 1 C C} L Analogic Ultrasound Group
Pyoduces Chnical Sokethons Treabrmeents Chnical images Mows and Ewcniy CASIDIMET Servioe At B Mool Fired Ui
Systems Transducers Accessories
BK Medical Ultrasound Transducers
Click on the number for an indepth look at that specific
transducer and to download a brochure
Urology Transducer Applications
8848 Prostate brachytherapy
A resolution revolution in image guided Transrectal scanning
o prostate therapy. Resolute, clear and Transperineal puncture
detailed images of the prostate, for Transvaginal scanning
accurate volume studies and source dose Prostate cryotherapy
planning. Spectral and CFM Doppler
Contrast imaging*
8666 Laparoscopic ultrasound
The most advanced laparoscopic Intraoperative ultrasound
e ultrasound transducer on the market. Rigid  Ultrasound guided:
and 4-way laparoscopic scanning in one. A Radiofrequency tumor ablation (RFA)
versatile built in biopsy guide for staging. Biopsy
Drainage
8667 Endorectal scanning
Endfire prostate imaging. A wide endfire Interventional procedures
L image plane enables you to locate a lesion  Spectral, CFM and Power Doppler
and then rotate the plane around a central ~ Tissue harmonic imaging
axis.
8670 Small part
Small part, musculoskeletal and vascular Breast scanning
= scanning. Its excellent Doppler makes it a Testis scanning
great choice for penile Doppler and testis Penile Doppler
scanning. Musculoskeletal
Peripheral vascular
Interventional procedures
Contrast Imaging*
8808 Transrectal scanning
Simultaneous biplane imaging of the Transrectal puncture
- prostate. The 8808 uses two convex Transperineal puncture
arrays, one for transverse scanning and Spectral and CFM Doppler
one for sagittal scanning. Tissue harmonic imaging
8808e Orient yourself for biopsy with Transrectal scanning
simultaneous biplane. The 8808e gives Transrectal puncture
L you real-time images of the sagittal and Transperineal puncture
transverse planes which are invaluable for ~ Spectral and CFM Doppler
orientation. Tissue harmonic imaging
8811 Small part scanning
A broadband linear array transducer with Musculoskeletal scanning
L] high frequencies unprecedented for Peripheral vascular scanning
scanning equipment of its class. Your Pediatric scanning
benefit: excellent high-resolution imaging Tissue harmonic imaging
with good penetration during near-field
small part scanning at a reasonable price.
8818 Transrectal prostate scanning
Triplane imaging - all prostate zones with Transrectal puncture and biopsy
- one transducer. The 8818 gives you Transperineal puncture and biopsy
unsurpassed image quality in three Transvaginal scanning
visionary planes that open up the entire Spectral and CFM Doppler
prostate. Tissue harmonic imaging
Contrast imaging*
8820e Liver
Comfort and quality in abdominal Pancreas
L] ultrasound. Broadband scanning and Bladder
excellent image quality with a new, General abdominal
https://web.archive.org/web/20120216113001/http://www.bkmed.com/list_of_transducers_en.htm 1/5
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Urology

Surgery

Colorectal

BK Medical - List_of_transducers

Eransmucersign. The 8820e delivers the
depth and sharpness you need from
ultrasound images.

8823

Easy access to kidney diagnostics. The
convenient 8823 renal transducer provides
superior image quality for anatomical
details while minimizing patient discomfort
during intercostal scanning.

8862

Craniotomy Transducer

Premium performance neuroimaging,
unmatched transducer function and
design, convenient, sterile needle guides,
STERRAD NX & 100NX compatible

8863

Burr Hole Transducer

Premium performance neuroimaging,
unmatched transducer function and
design, convenient, sterile needle guides,
STERRAD NX & 100NX compatible

8809

Uniquely optimized for intraoperative
vascular scanning, general intraoperative
scanning and musculoskeletal
applications. Its small flexible tip easily
reaches difficult to access areas, and its
very high frequency provides unsurpassed
resolution in the extreme near field.

8814 The ultimate tool for ultrasound-
guided needle placement. A breakthrough
in surgical imaging for precise needle
guidance: simultaneous live biplane
imaging.

8815

Designed especially for interventional
ultrasound during surgery. |I-shaped
intraoperative transducer guided
intraoperative biopsy with a variety of
angles and positions.

8816

A small, T-shaped transducer designed
primarily for hepatic surgery. Excellent
image quality and a wide near field view.

8824

A small T-shaped intraoperative
transducer. Choose between the |, T or
simultaneous imaging. Combined | and T
array for improved orientation Flexibility to
take free hand biopsies from the front,
back, left, or right.

8666

The most advanced laparoscopic
ultrasound transducer on the market. Rigid
and 4-way laparoscopic scanning in one. A
versatile built in biopsy guide for staging.

1850

The clearest view of rectal anatomy. One
of the world's most versatile probes for
transrectal examinations.

2050

An anorectal transducer from BK Medical
is the world's first with a built-in 3D mover.
The transducer offers superb 360° image
quality, with a frequency range from 6-16
MHz. There are no moving parts in contact
with the patient, providing easy, fast and
convenient examinations.

https://web.archive.org/web/20120216113001/http://www.bkmed.com/list_of_transducers_en.htm

Bpgutivatiensning
Interventional procedures

Kidney

Bladder

Pediatric

Difficult to access areas

Neurosurgical scanning

Intraoperative scanning

Pediatric scanning

Interventional procedures

Spectral and CFM Doppler examinations

Neurosurgical scanning
Intraoperative scanning
Interventional procedures
Spectral and CFM Doppler

Intraoperative vascular
General intraoperative
Musculoskeletal scanning
Small part scanning
Interventional procedures

Intraoperative Ultrasound guided:
Tumor Ablation

(RF, Microwave) Biopsy

RF Ablation

Drainage

Intraoperative

Ultrasound guided biopsy
and RF ablation

Pediatric scanning
Spectral and CFM Doppler

Intraoperative Abdominal scanning
Spectral and CFM Doppler

Coded excitation

Contrast imaging*

Harmonic Imaging

Intraoperative scanning
Vascular scanning

Contrast imaging

Tissue harmonic imaging
Optimized for liver scanning
3D freehand

Laparoscopic
Intraoperative
Ultrasound guided:
RFA

Biopsy

Drainage

Investigating the anal sphincter
Investigating the rectal wall
Preoperative staging
Intraoperative capabilities

Anorectal scanning
Transvaginal

2/5
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Urology

Pelvic Floor

Anesthesia

General

BK Medical - List_of_transducers

Transducer

2052
Detailed, high-resolution images and easy
to use 3D.

2052

3D imaging with no external moving parts.
Clear, undisturbed images with the world's
only 360° endocavitary transducer with
built-in 3D mover.

8802

Excellent image penetration and depth.
Visualize the dynamics and function of
pelvic floor dysfunction.

8848

A resolution revolution in ultrasound
imaging. Unsurpassed endovaginal
imaging for dynamic urethral function and
posterior compartment evaluation.

8670

Small part, musculoskeletal and vascular
scanning. Its excellent Doppler makes it a
great choice for penile Doppler and testis
scanning.

8809

Uniquely optimized for intraoperative
vascular scanning, general intraoperative
scanning and musculoskeletal
applications. Its small flexible tip easily
reaches difficult to access areas, and its
very high frequency provides unsurpassed
resolution in the extreme near field.

8811

A broadband linear array transducer with
high frequencies unprecedented for
scanning equipment of its class. Your
benefit: excellent high-resolution imaging
with good penetration during near-field
small part scanning at a reasonable price.

8823

Easy access to kidney diagnostics. The
convenient 8823 renal transducer provides
superior image quality for anatomical
details while minimizing patient discomfort
during intercostal scanning.

8827

Phased array technology fulfills basic
cardiac ultrasound needs. It provides a
wide scanning angle and a high frame
rate, for all of the cardiac information you
need.

8830

The 8830 is the ideal ultrasound tool for
abdominal, urological and OB/GYN
scanning. It gives you sharp images and
clear details at all depths.

8870

Beautiful images just below the surface.
The 8870 transducer gives you clear,
sharp and detailed images at 18 MHz.

https://web.archive.org/web/20120216113001/http://www.bkmed.com/list_of_transducers_en.htm

Applications

Anorectal
Endovaginal

Anorectal
Transvaginal

Pelvic Floor

Abdominal

Obstetric

Pediatric

Interventional procedures
Tissue harmonic imaging

Prostate brachytherapy
Transrectal

Transperineal puncture
Transvaginal

Prostate cryotherapy
Spectral and CFM Doppler
Contrast imaging*

Small part

Breast scanning

Testis scanning

Penile Doppler
Musculoskeletal
Peripheral vascular
Interventional procedures
Contrast Imaging*

Intraoperative vascular
General intraoperative
Musculoskeletal scanning
Small part scanning
Interventional procedures

Small part scanning
Musculoskeletal scanning
Peripheral vascular scanning
Pediatric scanning

Tissue harmonic imaging

Kidney

Bladder

Pediatric

Difficult to access areas

Cardiac
Transcranial

Abdominal
Urology
OB/GYN

Musculoskeletal scanning
Peripheral vascular scanning
Small part scanning
Interventional procedures
Doppler examinations

3/5
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Urology
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Transducer

8870

Beautiful images just below the surface.
The 8870 transducer gives you clear,
sharp and detailed images at 18 MHz.

8670

Quality, versatility and convenience in one
transducer. With its large bandwidth and
high maximum scanning frequency, the
8670 gives you both superb image detail
in the near field and excellent penetration
for deeper views.

8802

For more detailed exaiminations and
obstetrics, the 8802 with its smaller
footprint and excellent resolution meets
your needs.

8809

Uniquely optimized for intraoperative
vascular scanning, general intraoperative
scanning and musculoskeletal
applications. Its small flexible tip easily
reaches difficult to access areas, and its
very high frequency provides unsurpassed
resolution in the extreme near field.

8811

A broadband linear array transducer with
high frequencies unprecedented for
scanning equipment of its class. Your
benefit: excellent high-resolution imaging
with good penetration during near-field
small part scanning at a reasonable price.

8819

This endovaginal transducer is the ideal
all-round ultrasound tool for routine
gyneclogical investigations. Because the
8819 can provide detailed images at
different depths, it is well-suited for a
variety of situations and patient types.

8827

Phased array technology fulfills basic
cardiac ultrasound needs. It provides a
wide scanning angle and a high frame
rate, for all of the cardiac information you
need.

8830

The 8830 is the ideal ultrasound tool for
abdominal, urological and OB/GYN
scanning. It gives you sharp images and
clear details at all depths.

Note: * In the USA, contrast-enhanced
ultrasound has not been market cleared by
the FDA, with the exception of only select
cardiac imaging applications.

8822

The 8822 vascular transducer gives
superb imaging at all depths. Excellent
color and spectral Doppler sensitivity,
optimized for for all depths. Deep
penetration.

https://web.archive.org/web/20120216113001/http://www.bkmed.com/list_of_transducers_en.htm

Applications

Musculoskeletal scanning
Peripheral vascular scanning
Small part scanning
Interventional procedures
Doppler examinations

Small part

Breast

Testis

Penile Doppler
Musculoskeletal
Peripheral vascular
Interventional
Contrast Imaging*

Pelvic Floor

Abdominal

Obstetric

Pediatric

Interventional

Tissue harmonic imaging

Intraoperative vascular
General intraoperative
Musculoskeletal

Small part
Interventional

Small part
Musculoskeletal
Peripheral vascular
Pediatric

Tissue harmonic imaging

Endovaginal
Spectral and CFM Doppler

Cardiac
Transcranial

Abdominal
Urology
OB/GYN

Vascular
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7/12/23,7:41 PM BK Medical - Ultrasound transducer - 8808e¢ - Simultaneous biplane - efficient and confident prostate examination
The Wayback Machine - https://web.archive.org/web/20120216121907/http://www.bkmed.com/8808e_simultaneous_biplane_en.htm

Home Contact Jobs Sitemap Login Local Sites

[ |
bk medical oo

Products Chnical Solutkons Treatrments Chnical Images Miows and Evenis CAFOmer Service Arait B Modal Fired Ui

Systems Transducers Accessories

= Simultaneous Biplane - Efficient and Confident 8808e Specifications
Prostate Examinations
. i . . i . Frequency 5-10 MHz
Precise Biopsies with Simultaneous Biplane Range
« The 8808e gives you real-time images of both the )
sagittal and transverse planes which is invaluable for Scadnnmg g M,IBCFM,
orientation. modes oppler,
; . . Tissue
e Simultaneous images of the sagittal and transverse Harmonic
planes provide a clear indication of correct needle Imaging
placement for quicker and more confident biopsies.
Streamlined Workflow Image 126
e Save time and effort with the transducer's one touch _
operation. Switch between views, freeze, print and save Weight 2509
without touching the scanner.
Slender Design
e The 8808e's sterile, single-use and reusable needle
guides are an integral part of the transducer minimizing
patient discomfort.
Read more about our sterile, single-use needle guides here
Further Info Clinical Solutions
Care and Cleaning Urology
Accessories
© 2012, BK Medical ApS - Privacy Policy - Terms of use
Headquarters USA: 8 Centennial Drive, Peabody, MA 01960 +1 800 876-7226 /+1 978 326-1300
Headquarters Europe and Rest of world: Mileparken 34, DK-2730 Herlev, Denmark +45 44528100
(*3
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Article info Abstract
Keywords: Objective: Review the literature concerning transperineal transrectal
Prostate biopsy ultrasound (TRUS)-guided prostate biopsy (PBx), providing an update
Prostate cancer on the topic.
Transperineal Methods: The literature review was performed using PubMed through a
Transrectal free text search strategy. The authors reviewed the abstracts of the
TRUS retrieved records to select the relevant papers.

Results: The search retrieved 196 records; 68 were relevant to the issue.
ELJ * ACME No high-level evidence recommends a particular kind of preparation/
woaaw alu-acmea org! prophylaxis for transperineal PBx. It can be performed with a bra-
europeanunsiogy chytherapy template under general or spinal anesthesia, or with alocal

periprostatic nerve block through a single-access fan technique. In the
former case, up to 50 cores are obtained; in the latter, 12-26 cores.
Prostate cancer detection rates range from 24% to 51%, with figures of
27-49% in patients undergoing their first PBx for a prostate-specific
antigen level of 4-10 ng/ml. Such percentages are directly related to
the number of cores obtained. In repeat biopsy and in prostates > 50 cc,
the number of cores should be increased, paying particular attention in
sampling the anterior zone. Among the studies comparing transrectal
and transperineal PBx, only two demonstrated differences in detection
rates in favor of the transperineal approach. Major complications are
rare, with fever occurring in 0-5.2% and hospitalization in 0-1.4% of
cases.
Conclusion: Transperineal TRUS-guided PBx is a safe procedure, with
high detection rates and wide applications both in first and in repeat
sampling. Although having a strong rationale, the transperineal
approach has so far not resulted in higher detection rates than trans-
rectal biopsies.
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1. Introduction

From an historical viewpoint, the transperineal
route has been the first one to be used to reach
the prostate, both for diagnostic and therapeutic
purposes [1]. For histologic diagnosis of prostate
cancer, surgical perineal prostate biopsy (PBx) first
and finger-guided perineal punch biopsy later on
were the only possible approaches in the early 20th
century [2].

The transrectal route has been used for finger-
guided PBx since the mid-1950s [3], becoming the
gold standard after Hodge et al demonstrated higher
detection rates for sextant transrectal ultrasound
(TRUS)-guided PBx than for sextant finger-guided
analog sampling [4].

To date, because it seems to be more invasive and
difficult, the TRUS-guided transperineal route is less
used worldwide than the transrectal one, with
figures ranging from 1.9% to 25% of the biopsies
[5,6]. Nevertheless, supporters of such an approach
report a lower risk for infective complications, a
more selective sampling of the peripheral gland
[7,8], an easier approach to the anterior zone of the
prostate [9], and a higher detection rate [10] than
transrectal PBx.

With this perspective, the aim of our study was to
review the literature concerning transperineal
TRUS-guided PBx and to provide up-to-date recom-
mendations on the topic.

2. Methods

The review of the literature was performed using PubMed
through a free text search strategy including the following
entry terms: “transperineal” or “trans-perineal” or “perineal”
and ‘“prostate biopsy.” The following limits were used to
restrict the search: publication date after 1987, English, Title/
Abstract. The authors reviewed the abstracts of the retrieved
records to select the papers relevant to the topic of the study.

All the papers were ranked according to the grade of
evidence as stated by Phillips and Sackett [11]. Meta-analyses
of randomized clinical trials (RCTs) constitute the highest
evidence (level 1a), followed by an adequately sampled, single
RCT (level 1b); low-quality RCTs, prospective cohort studies,
and high-quality case-control studies give level 2 evidence. A
lower grade of evidence was provided by retrospective case-
control studies or good-quality case series (level 3), whereas
poor-quality case series, case reports, or expert opinion
provide level 4 evidence [11].

3. Results

The search retrieved 196 records. Abstracts con-
cerned with the issue of transperineal PBx num-
bered 68. The full texts of the 68 interesting articles

were reviewed. No level 1a evidence was retrieved
and only two randomized trials (level 1b) were found
[8,12]. Among those with level 2 evidence, most of
the studies comparing different biopsy approaches
or different core numbers used the same patients as
internal controls [10,13-16]. Two further studies
evaluated computer- or autopsy-based simulations
of different approaches for PBx [7,17]. The remaining
articles described non-controlled case series or case
reports (level 3-4).

3.1.  Preparation

No study specifically dealing with antibiotic pro-
phylaxis, bowel preparation, or anticoagulant ther-
apy suspension in transperineal PBx was retrieved.

Because the biopsy needle does not pass through
the rectum, the transperineal approach should be
considered a sterile procedure. For this reason,
antibiotic prophylaxis should be recommended only
for patients with a high risk of infection, such as
diabetic or immunosuppressed patients, those with
a poor general health status, cardiac prostheses, or
cardiac valve pathologies, and those with an
indwelling catheter or high postvoiding residual.
In those patients, fluoroquinolones are indicated as
first-choice antimicrobials. Alternatively, ampicil-
lin, B-lactamase inhibitors, cephalosporins, or cotri-
moxazole can be used as second-choice antibiotics.
For patients with cardiac valve pathologies or
prostheses, double antibiotic prophylaxis with
ampicillin/vancomycin associated with aminogly-
cosides is indicated [18,19]. No univocal indication
exists concerning the length of antibiotic prophy-
laxis in these patients. Similarly to what happens
with the transrectal route, antibiotic usage should
be prolonged for 3 d [20]. According to descriptive
literature data, most of the centers performing
transperineal PBx usually prescribe an antibiotic
prophylaxis the day before the procedure; only some
of them continue antibiotic usage for 2-3 d after
the procedure [6,12,21]. In our clinical practice [13],
we prefer to use antimicrobial prophylaxis in all
patients scheduled for PBx. Our scheme includes a
single-dose fluoroquinolone before the procedure.
In our series, clinically significant urinary tract
infections occurred in < 1% of cases. Only 3 patients
(0.6%) of the 480 prospectively evaluated needed
hospitalization for fever and urinary tract infections
[13].

Roughly 80% of urologists will prescribe an enema
as a preparation for transrectal PBx [22]. The
reduction of the bacterial load on rectal mucosa
may decrease procedure-related infections [23].
More recent data, from a Japanese PBx survey
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including both transrectal and transperineal proce-
dures (76% and 24%, respectively) report the use of a
cleansing enema in only 44% of cases [6]. In
transperineal biopsies, because the needle is not
contaminated by fecal material, a preparation
enema may be pointless. Nevertheless, currently it
is preferable to perform an enema some hours
before the procedure. In this way it is possible to
reduce the discomfort due to the concomitant
presence of the transrectal probe and fecal material
in the rectum and to improve the quality of the
ultrasound image [19].

As far as anticoagulant therapy is concerned, no
specific study dealt with transperineal PBx. The few
studies concerning transrectal PBx and suspension
of anticoagulant therapy concluded there were no
advantages in patients suspending aspirin ingestion
before biopsy [24,25]. A recent meta-analysis con-
firmed such conclusions [26] and more recent data
from a survey report 59% of United Kingdom
urologists do not stop aspirin before PBx because
the cerebrovascular risks of stopping aspirin out-
weigh the benefits on bleeding expected by aspirin
discontinuation [27]. Similar conclusions have been
drawn concerning with warfarin and other anti-
coagulants [28].

3.2 Transperineal biopsy technique

We retrieved 28 articles from 16 groups describing a
transperineal PBx (Table 1). Five groups performed
the biopsy through the guide of a brachytherapy
template device, with one skin puncture for each
single core, whereas 11 used a fan technique, using a
common access for all the cores. All authors

performed this kind of biopsy in the dorsal litho-
tomy position (only 1 used the extended lithotomy
[33]), exposing the perineum and executing TRUS as
a preliminary procedure.

3.2.1. Anesthesia

Even though no specific study compared different
kinds of anesthesia for transperineal PBx, all authors
agree with the need to perform some kind of
anesthesia.

Among the authors performing PBx with the fan
technique, some groups preferred spinal anesthe-
sia, whereas others performed the biopsy under
local anesthesia with a periprostatic nerve block.
Regional differences exist: for example, Japanese
authors prefer the locoregional approach, whereas
Italian ones routinely use local anesthesia (Table 1).
Among the groups performing a transperineal PBx
with the guide of a brachytherapy template, most of
them use a general or spinal anesthesia. More
specifically, the execution of multiple punctures on
perineal skin and multiple perineal paths for the
brachytherapy template makes it almost impossi-
ble to perform adequate local anesthesia; on the
contrary, as the fan technique implies the execution
of only one or two skin punctures following the
same perineal path, local anesthesia is feasible with
good results. For the execution of the periprostatic
nerve block and for the following biopsies, some
authors use a double access situated on the two
sides of the midline above the anus at a 45° angle
from midline at about 1.5 cm from the anus [21],
whereas other authors prefer a single transperineal
access on the midline 1.5 cm above the anus [12].
Though presenting a theoretically higher risk of

Table 1 - Groups proposing an original transperineal prostate biopsy technique

Author Region Anesthesia Template Cores (range) Set
Saitoh 1997 [29] Japan Spinal No 12 First
Emiliozzi 2001 [21] Italy Local No 12 First
Kojima 2001 [30] Japan Spinal No 12 First
Igel 2001 [31] USA General/spinal Yes 17 Repeat
Novella 2003 [12] Italy Local No 14 First
Kawakami 2004 [32] Japan Spinal No 14 First
Bott 2005 [33] UK General Yes 24 (12-36) Repeat
Pepe 2005 [34] Italy Local No 12-18 First
Satoh 2005 [9] Japan Spinal Yes 22 Repeat
Watanabe 2005 [16] Japan Spinal No 6 TP +6 TR First
Yamamoto 2005 [35] Japan General No 12 First
Demura 2005 [36] Japan Spinal Yes 20 (9-38) Mixed
Luciani 2006 [37] Italy Local No 12 First
Kawakami 2006 [38] Japan Spinal No 14 TP + 12 TR First
Takenaka 2006 [15] Japan Spinal No 12 First
Moran 2006 [39] USA General Yes 41 Repeat
Merrick 2007 [40] USA General Yes 50 Repeat

TP = transperineal; TR = transrectal.
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bulbar urethra and corpus spongiosus lesions, the
median access reduces the risk of lesions to the
bulbourethral arteries and perineal hematomas,
thus improving the tolerability of the examination
[12].

3.2.2.  Fan technique

According to the conventional fan technique,
biopsies are performed by repeatedly inserting the
same biopsy needle through the anesthetized
perineal path [21]. To minimize the invasiveness
of the technique, a coaxial needle can be used with
the aim of performing the several needle passages
through the same path [12]. The coaxial needle
makes the procedure easier and quicker, allowing
the repeated introduction of the needle with low
perineal trauma. The results of a prospective,
randomized study comparing 51 patients under-
going conventional transperineal PBx and 51
patients undergoing transperineal PBx using the
coaxial needle showed a reduction of pain during
the biopsy and a better compliance for patients
using the coaxial needle [12].

3.2.3. Template-guided stereotactic technique

With the aim of improving detection rates in
patients with a previous negative biopsy or at high
risk for prostate cancer, some authors proposed use

of the transperineal brachytherapy template device
as a guide for the needle. This type of biopsy has
been designed to perform saturation biopsy, being
able to sample extensively the prostate with a higher
tridimensional space control [31], but it has been
used also for first-set biopsies [36,41]. The main
disadvantage of this technique is the need for spinal
or general anesthesia [42].

3.2.4. Number and location of cores

The optimal number and site of cores to be sampled
in transperineal PBx is currently under debate [13].
Because the procedure is always preformed under
anesthesia, the number of cores is usually higher
than in the transrectal route, starting from 12 in the
first set up to 50 in template saturation biopsies
(Table 1).

Prostate cancer detection rates widely vary accord-
ing to the population sampled (first or repeated
biopsy), number of cores taken, prostate-specific
antigen (PSA) value, and prostate volume (Table 2).

In patients undergoing their first PBx for a PSA
between 4 and 10 ng/ml (Table 3), fan PBx yields a
positive result in 27-45%; template PBx is rarely used
in the first set, providing detection rates approx-
imating 50%, whereas it is frequently used as a
saturation sampling method in patients repeating
PBx, providing a 22-43% rate of prostate cancer

Table 2 - Features of the transperineal prostate biopsy published series

Author Patients Cores (range) PSA range Median Median Negative First Template Detection
PSA postate DRE set rate
volume
Igel 2001 [31] 88 17 NR 13.1 NR NR 0% Yes 43%
Emiliozzi 2001 [21] 141 12 4.1-5000 8 NR NR 100% No 51%
Kojima 2001 [30] 541 12 NA NR NR 68.8% 100% No 24%
Emiliozzi 2003 [10] 107 6TR + 6TP 4-240 8.2 NR NR 100% No 40%
Furuno 2004 [41] 113 18.2 (9-33) 4-10 NR NR 88.5% 23.9% Yes 42%
Emiliozzi 2004 [8] 72 12 4-10 NR NR 71% 100% No 49%
Kawakami 2004 [32] 289 14 2.5-40 10.7 47 81.4% 100% No 36%
Bott 2005 [33] 60 24 (18-36) 4.5-35.7 12.9 54 93% 0% Yes 38%
Demura 2005 [36] 371 20.1 (9-38) NR NR 42.5 63.6% 84.1% Yes 49%
Pinkstaff 2005 [43] 210 21.212-41) NR 13.6 NR NR 0% Yes 37%
Ficarra 2005 [13] 480 14 2.5-20 7.6 41.6 67.3% 100% No 44%
Pepe 2005 [34] 372 12-18 NR NR NR 76.1% NR No 42.7%
Satoh 2005 [9] 128 12 2.4-170 10.3 43.9 98.5% 0% Yes 22.7%
Watanabe 2005 [16] 402 6TR + 6TP 0.6-460 NR NR 67.8% 100% No 48.5%
Yamamoto 2005 [35] 300 12 2.5-20 7.25 28.3 35.1% 100% No 36%
Moran 2006 [39] 180 41 0.8-40.1 8.1 46.5 NR 0% Yes 38%
Kawakami 2006 [38] 321 14TP + 12TR 0.9-38 6 36 82% 100% No 34%
Luciani 2006 [37] 122 12 >0 16.3 38 100% 100% No 75%
Rocco 2006 [44] 63 12 0.2-9.1 1.2 NR NR 100% No 17.2%
Takenaka 2006 [15] 247 12 3.2-99 9.4 39.2 75.3% 76.6% No 39.7%
Merrick 2007 [40] 102 50 NR 8.3 78.6 NR 1% Yes 42%
Kawakami 2007 [14] 235 14TP + 12TR 5.8-2.2 (i.r.) 8.3 41 82% 0% No 37%

PSA = prostate-specific antigen; DRE = digital rectal examination; TP = transperineal; TR = transrectal; NR = not reported; NA = not available
ir. = interquartile range.

Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 189 of 309



EAU-EBU UPDATE SERIES 5 (2007) 241-249

245

Table 3 - Cancer detection rates in patients undergoing the first transperineal prostate biopsy for 4-10 ng/ml PSA

Author Patients Cores (range) Template Detection rate
Emiliozzi 2001 [21] 97 12 No 45%

Kojima 2001 [30] 541 12 No 40.8%
Emiliozzi 2003 [10] 70 6TP + 6TR No 30%

Emiliozzi 2004 [8] 72 12 No 49%
Kawakami 2004 [32] 148 14 No 27%

Furuno 2004 [41] 86 18 (9-33) Yes 49%

Ficarra 2005 [13] 389 14 No 42.4%
Watanabe 2005 [16] 180 14TP + 12TR No 33.9%
Yamamoto 2005 [35] 184 12 No 31%

PSA = prostate-specific antigen; TP = transperineal; TR = transrectal.

diagnoses. Such detection rates are usually higher
than in transrectal saturation biopsies, reportedly
between 13% and 41% [45]. Probably, this might be
justified by the higher precision in sampling all
prostatic zones and in particular the anterior part of
the gland [41].

To date, six studies have compared schemes
sampling a different core number, two using
different patient samples [8,34] and four using
internal controls [13-15,40]. Emiliozzi et al demon-
strated an increasing detection rate with higher
core numbers, particularly in patients with a PSA of
4-10 ng/ml (30% in 6-core transperineal biopsy vs.
49% in 12-core transperineal biopsy). Pepe et al
confirmed these data comparing 12 versus 18
transperineal cores, with detection rates reaching
35% and 51%, respectively [34].

In the studies comparing different schemes
through a recursive partitioning within the same
patient population, Takenaka et al compared their
complete scheme (12 cores) with the standard
sextant, obtaining a 20% increase in diagnoses with
the additional cores [15]. More detailed studies have
been conducted by Ficarra et al in 2005 and by
Merrick et al in 2007; both of them confirmed an
increase in diagnoses proportional to the increase in
core number, reaching 43.8% detection rates in a
14-core first biopsy series [13] and 42.1% in a 24-core
repeat biopsy series [40]. These two studies report
prostate volume as the strongest predictor for
prostate cancer detection [13,40], highlighting the
need to increase the number of cores in prostates
> 50 cc [13].

Another variable to be taken into account for
prostate cancer detection is the location of the cores.
In studies coming from transrectal biopsy series,
prostate cancer has been reported to be located in
the peripheral zone in 85% of nonpalpable [46] and in
74% of palpable tumors [47].

On the other hand, transperineal PBx series
demonstrate that up to 70% of prostate cancers
are located in the anterior part of the prostate [32],

with a more frequent involvement of this area in
nonpalpable cancers than in palpable ones [32,36]
and in repeat biopsy than in the first set [9,41].
Moreover, the transitional zone is involved by
cancer in up to 76% of patients with a positive
result after a repeat biopsy with a transperineal
template approach [31].

With this perspective, prostate sampling should
include at least a minimum number of anterior
cores in the first set, preferably in the far lateral
peripheral zone (anterior horn). According to Ficarra
et al, sampling this region with a single core per lobe
provides an additional cancer diagnosis in 11% of
cases [13].

According to these data, it seems reasonable to
deduce that in the first transperineal biopsy setting
a minimum of 12 cores should be taken, including
the far lateral peripheral zone (anterior horn).
Sampling of the transition zone might be omitted
in these patients. On the other hand, repeat PBx
should include a thorough sampling of the posterior
and anterior zones, including transitional cores
(Fig. 1). The brachytherapy template in repeat biopsy
theoretically provides a more rational prostatic
sampling, even though higher anesthetic support
is necessary.

3.2.5. Comparing transperineal and transrectal PBx

Five studies have been identified comparing trans-
rectal and transperineal PBx, all of them perform-
ing transperineal and transrectal PBx on the same
patients (Table 4). The first one [7] was a simulation
of transperineal (longitudinal) and transrectal
(transverse) PBx conducted on radical prostatec-
tomy surgical specimens. In this study, cancer
had been initially diagnosed through transrectal
biopsy. Nevertheless, 82.5% of the 40 analyzed
cancers was redetected by sextant transperineal
biopsy, whereas only 72.5% of cases was redetected
by transrectal sextant biopsy. These experimental
data were confirmed in clinical practice in 2003,
when Emiliozzi et al studied 107 patients under-

Advance Medical Designs, Inc. - EX1013

Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041

Page 190 of 309



246

EAU-EBU UPDATE SERIES 5§ (2007) 241-249

Fig. 1 - Number and location of cores in transperineal
prostate biopsy. 1-6 (black) sextant cores; 7-12 (yellow)
lateral sextant cores; 13-14 (orange) transition zone cores.
Not numbered (pink) cores: possible additional cores in the
anterior zone of the prostate.

going 12 biopsies using a combination of the
transrectal (6 cores in the peripheral zone) and
transperineal (6 cores in the peripheral zone)
approach. The authors reported higher detection

rates for the transperineal technique. In particular,
the study showed an overall cancer detection rate
of 40%, with 38% imputable to transperineal 6-core
biopsy and 32% due to 6-core transrectal approach.
In the subset of patients with a PSA of 4-10 ng/ml,
the detection rates of the transperineal and
transrectal biopsy were 27% and 20%, respectively
[10]. A nearly identical study was performed by
Watanabe et al, with different results. In their
study, the authors reported an overall detection
rate of 48%, significantly lower than the one
produced by the six transrectal cores (40%) or by
the one produced by the transperineal ones (41.2%).
This difference could be due to the different
prostatic sampling (6 peripheral transrectal cores
versus 4 peripheral and 2 transitional transperineal
cores) [16].

A different scenario was proposed by Kawakami
et al, one using a systematic transrectal (12 cores)
and transperineal (14 cores) prostatic sampling in
patients undergoing their first [38,48] or repeated
biopsy [14]. In both cases, the route of sampling

Table 4 - Studies comparing transrectal versus transperineal prostate biopsy

Author Patients Cores PSA range Set Detection Detection Detection p (TR  p (TP
rate (all) rate (TR) rate (TP) vs.TP) ws. all)
Vis 2000 [7] 40 6TR +6 TP NA NA NA 72.5% 82.5% NR NR
Emiliozzi 2003 [10] 107 6TR + 6TP 4-240 First 40% 32% 38% 0.012 >0.05
Watanabe 2005 [16] 180 6TR + 6TP 4-10 First 48.5% 40% 41.3% >0.05 0019
Kawakami 2006 [38] 321 14TP+12TR  0.9-38 First 34% 21.1% NR NR NR
Kawakami 2007 [14] 235 14TP+12TR  5.8-12.2 (ir)  Repeat 37% 29.3% 30.2% >0.05  >0.05
PSA = prostate-specific antigen; TP = transperineal; TR = transrectal; NA = not applicable; NR = not reported; i.r.: interquartile range.
Table 5 - Major complications of transperineal prostate biopsy series
Author Patients Cores Set Severe hematuria AUR Fever Hospitalization
Emiliozzi 2001 [21] 141 12 First NR 0.7% 0% 0%
Kojima 2001 [30] 679 12 First 2.6% 7.2% 5.2% NR
Igel 2001 [31] 88 17T Repeat 3.4% 2.2% 1.1% 0%
Emiliozzi 2003 [10] 107 6TP + 6TR First NR 0% 0% 0%
Novella 2003 [12] 102 14 First NR 3% 1% 0%
Emiliozzi 2004 [8] 107 12 First NR 0% 0% 0%
Kawakami 2004 [32] 289 14 First 1% 0% 0% 1.4%
Buskirk 2004 [49] 157 12 First NR 11% NR NR
Furuno 2004 [41] 113 18T Mix NR 1% 0% 0%
Ficarra 2005 [13] 480 14 First 0.4% 0.6% 0.6% 0.6%
Pepe 2005 [34] 372 18 NR NR 4.3% 0.8% NR
Watanabe 2005 [16] 402 6TR + 6TP First 0.5% 0.5% 0.5% NR
Bott 2005 [33] 60 24T Repeat 2% NR NR NR
Demura 2005 [36] 371 2T Repeat 1.6% 1.6% 0% 0
Pinkstaff 2005 [43] 210 21T Repeat NR 11% NR NR
Satoh 2005 [9] 128 18T Repeat NR 3.2% 0.8% 0.8%
Kawakami 2006 [38] 321 12TR + 14TP First NR 0% 0.6% 0.6%
Moran 2006 [39] 180 41T Repeat NR 10% NR NR
Merrick 2007 [40] 102 50T Repeat 1% 38% NR NR
Kawakami 2007 [14] 235 12TR + 14 TP Repeat 0.4% 0.4% 0.8% 1.3%

AUR = acute urinary retention; TP = transperineal; TR = transrectal; T = template; NR = not reported; i.r. = interquartile range.
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seems not to affect the ability to detect prostate
cancer (88% vs. 88% of the cancers in the first biopsy
set and 79% vs. 82% in repeat biopsy), whereas the
combination of the two techniques allowed detec-
tion of a significantly higher number of cancers,
with an overall cancer diagnosis of 34% in case of
first biopsy and of 37% in case of repeat biopsy
[14,48].

Unfortunately, no study specifically assessed the
differences in time consumption and in costs for
these two techniques. Nevertheless, because the
only differences are in patient preparation and
position and the materials to be used are similar,
it can be supposed that no substantial differences
exist between transrectal and transperineal PBx.

In conclusion, though having a strong rationale,
the transperineal approach has not convincingly
been demonstrated to provide detection rates higher
than transrectal biopsy. High-quality, comparative
studies must be performed to assess which kind of
biopsy provides better results.

3.3.  Complications

Most of the series reporting on transperineal PBx
provide data concerning the complications related to
the procedure. According to those data, transperineal
biopsy is a safe procedure. Major complications, such
as severe hematuria, acute urinary retention, fever,
and other problems requiring hospitalization are rare
(Table 5). Considering that in transperineal PBx the
needle does not pass through the rectum, fever
occurs in 0-1% of cases. Only one series reports fever
occurring in 5.2% of cases [30].

Minor complications are more frequent but,
because they rarely need treatments, they are
seldom reported. In particular, self-limiting hema-
turia occurs in percentages ranging from 8.6% [34] to
52% [12], hemospermia happens in up to 79% of
patients [8], and perineal discomfort or perineal
hematoma has lower percentages (1-6%) [12,21].
Unfortunately, only a few authors reported the
methods used to collect data concerning complica-
tions.

4, Conclusion

Transperineal TRUS-guided PBx is a safe procedure,
with high detection rates and low morbidity.

The specific preparation for transperineal biopsy
has not been studied through prospective controlled
studies. Because the infectious risk of this procedure
seems to be low, a single-dose fluoroquinolone
prophylaxis has been advised in patients with a

standard risk for infection. The execution of a
cleansing enema is recommended, and anticoagu-
lant therapy should be stopped only if the hemor-
rhagic risk exceeds the thrombotic risk.

At least local anesthesia with periprostatic nerve
block should be performed. Particularly in repeat
PBx or when using the brachytherapy template,
some groups propose using spinal or (more rarely)
general anesthesia.

Because 6-core schemes provide insufficient
detection rates, at least 12 cores are usually taken
in the first prostatic sampling. Repeat biopsy, with or
without a brachytherapy template, should include
more cores, with particular attention to the anterior
zone of the prostate.

High-quality, randomized, controlled studies
mustbe performed to support the available evidence
that the transperineal approach provides better
results than the transrectal one both in terms of
complications and results.
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CME questions

Please visit www.eu-acme.org/europeanurology
to answer these CME questions on-line. The CME
credits will then be attributed automatically.

1. Transperineal prostate biopsy:

A. Has to be performed without the guide of
transrectal ultrasound (TRUS).

B. Cannot be performed without
anesthesia.

C. Has to be performed in selected centers only.

D. Has to be performed with some kind of
anesthesia.

general

2. In transperineal prostate biopsy, the template
technique:

A. Requires multiple skin accesses and paths to
take the cores.

B. Requires one or two skin accesses for all the
cores.

C. Is the technique of implanting the seeds for
brachytherapy at the same moment of pros-
tate biopsy.

D. Has to be performed with three-dimensional
ultrasound equipment.

3. A good-quality first-set transperineal prostate
biopsy:
A. Should include at least six cores.
B. Should sample the anterior far lateral aspects
of the prostate (anterior horn).
C. Should include at least four cores from the
transition zone.

[44] Rocco B, de Cobelli O, Leon ME, et al. Sensitivity and
detection rate of a 12-core trans-perineal prostate biopsy:
preliminary report. Eur Urol 2006;49:827-33.

[45] Walz J, Graefen M, Chun FK-H, et al. High incidence of
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and clinical findings to predict tumor extent of nonpalpable
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accuracy in predicting the presence of Gleason pattern
4/5 prostate cancer by three-dimensional 26-core sys-
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2007.01.025.

[49] Buskirk SJ, Pinkstaff DM, Petrou SP, et al. Acute urinary
retention after transperineal template-guided prostate
biopsy. Int ] Radiat Oncol Biol Phys 2004;59:1360-6.

D. The transition zone should be sampled
only for prostate-specific antigen levels >
10 ng/ml.

4. Comparing transperineal versus transrectal pros-

tate biopsy:

A. There is a theoretical minor risk for infection
in transperineal biopsy.

B. Detection rates are higher in transrectal
procedures than in transperineal ones.

C. Transrectal biopsy requires a more difficult
preparation.

D. Complication rates are higher in transperineal
biopsy.

5. To improve detection rates, it is advisable:

A. To increase the number of cores proportion-
ally to prostate-specific antigen levels.

B. To decrease the number of cores proportion-
ally to the transition zone volume.

C. To increase the number of cores proportion-
ally to prostate volume.

D. To decrease the number of cores in patients
undergoing repeat biopsy.

6. In transperineal prostate biopsy, the cleansing

enema:

A. Has the aim to reduce the bacterial load of the
rectal mucosa.

B. Might improve TRUS images and reduce the
discomfort during the procedure.

C. Is contraindicated.

D. Is rarely performed.
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Article info Abstract
J{qwd;: Objective: Review the literature concerning l:'a.ns.permea.l tranarecial
Prostate biopsy ulrasound (TEUS)-guided prostate biopsy (PFBx]. providing an update
Prostate cancer on the topic.
Transperineal Methoda: The literature review was performed using PubMed through a
Transrectal free text search strategy. The authors reviewed the abstracts of the
TRUS retrieved records to select the relevant papers.

Results: The search retrieved 196 records; 68 were relevant to the issuwe.
EU*ACME Mo high-level evidence recommends a particular kind of preparation/
W B SEmE. arg prophylaxis for transperinesl PBx. It can be performed with a bra-
Europeanurelagy chytherapy template under general or spinal anesthesia, orwith a becal

periprostatic nerve block through a single-access fan technigue. In the
former case, up to 50 cores are obtained; in the latter, 12-26 cores.
Prostate cancer detection rates range from 24% to 51%, with figures of
I7-49% in patients undergoing their first PBx for a prostate-specific
antigen level af 4-10 ng/ml. Such percentages are directly related to
the number of cores obitained. [n fépeat biopey and in prostaes - 50 cc,
the number of cores should be increased, paying particular atbention in
sampling the anterior zone. Among the studies comparing transrectal
and transperineal FBx, only two demonstrated differences in detection
rates in faver of the ransperineal approach. Major complications are
TRre, wWiin fever an:rri.ng in U=3.3% and hospiiaiizaiion in O-1.4% oi
LIRS,
Conclusion: Transperineal TRUS-guided PBx i5 a safe procedure, with
high detection rates and wide applications both in first and in repeat
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approach has so far not resulted in higher detection rates than trans-
rectal biopsies.
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i Introdwction

From an historical viewpoint, the transperineal
route has been the first one 1o be used to reach
the prostate, both for disgnostic and therapeutic
purpases [1]. For histologic disgnosis of prostate
cancer, surglcal perinenl prostate blopsy (PBx) first
and finger-guided perineal punch biopsy later on
were the only possible approaches In the early 20th
century [2].

The transrectal route has been wsed for finger-
puided Phx simce the mid-1950s [3], becoming the
gold standard after Hodge et al demonstrabed higher
detertion rates for esxtant tranerectal ultrassund
(TRUS)-guided PBx than for sextant finger-gulded
analog sampling H4].

Todate, because it seems to be more invasive and
difficult, the TRUS-guided transperineal route is less
used worldwide than the transrectal one, with
figures ranging from L% to 25% of the biopsies
[5.8]. Mevertheless, supporters of such an approach
report a lower risk for infective complications, a
maore selective sampling of the peripheral gland
[7.8], an easier approach to the anterior zone of the
prostate |9], and a higher detection rawe [10] than
transrectal MHx.

With this perspactive, the aim of our study was o
review the literature concerning transperineal
TRUS-guided FBx and to provide up-to-date recom:-
mendations on the topic.

2. Methods

The review of the leerature was performed wsing Pubbied
through a free bext search szategy including the following
enfiry erms: "iransperineal” or "trans-perinsal” o " perineal™
and “preatate bopey.” The follswing limity were used o
restnct the search: pubhcatson dabe after 1587, Engish, Tithe'
Abstract. The authars reviewed the abstmacts of the retrleved
records to select the papess relovant to the tople of ihe sudy,

All the papers were mnked according to the grade of
evidence as stated by Fhillips and Sacicett [11]. Meta-analyses
of mndomized clinical trals (ACTs constitute the highest
evidenoe [bevel 1), followed by an adequately sampled, single
RCT {level 1b); low-quality BETs, prospective cohaort studies,
and high-gualtty case-control studies give level 2 svidence, A
lower grade of evidence was provided by retrospective case-
conthol ansdies or gocd-quaality case séries level 3), whereas
jpeci-quality case setles, case fports, oF expert opinion
provide leval 4 svidence [11]

3, Results

The search retrieved 196 recards. Abstracts comn-
cermed with the issue of transperineal PEx muim-
bered 68, The full texcts of the 68 interesting articles

were reviewed. Mo level 1a evidence was retrieved
and only two randomized trials (Jevel 1b) were found
[8,12]. Amang those with level 2 evidence, most of
the studies comparing different biopsy approaches
or different core numbers used the same patients as
internal conoals [10,13-16). Two further studies
evalunted computer- or autopsy-based simulations
of different approaches for PBx [7,17], The remaining
articles described non-controlled case series or case

reports (leve] 3-4).
31,  Preporotion

ph;rlmds bowel wzp:munn or :nr.l-:mrgt.ﬂ:nt ﬂ1¢r
Apy suspenston in transperineal PEx was retrieved,

Because the biopsy needle does not pass through
the rectum, the transperineal approach should be
considered a sterile procedure. For this reason,
antibiotic prophylaxis should be recommended only
for patierts with a high risk of infection, such as
diabetlc or immunesuppressed patients, those with
a poor genersl health status, cardiac prostheses, or
cardiac valwe pathologies, and those with an
indwelling catheter or high postvoiding residual,
In those patients, fluoraquinslones are indicated as
first-choice antimicrobials. Alternatively, ampicil:
lin, p-lactamase inhibitors. cephalesperins, or cotri-
moxazobe can be wsed as second-choice antibiotics.
For patients with cardiac valve pathologies or
prostheses, double antiblotic prophylaxis with
ampiclllinfvancomyein associated with aminogly.
cosides is indicated [18,1%. Mo univocal indication
exists concerning the ength of antibiotic prophy-
laods in these patients. Similarly to what happens
with the transrectal route, antibiotic usage should
be prolonged for 3 d [30]. According to descriptive
literature data, most of the centers performing
transperineal PBx usually prescribe an antibiotic
prophylaxis the day before the procedure, only some
of thern continue antibiotic usage for 2-3 d after
the procedure [6,12,21]. In our clinical practice [13],
we profer to use antimicrobial prophylaxis in all
patients scheduled for PBx. Cur scheme includes &
singhe-dose fluoroquinalone before the procedure.
In our series, chnically significant urinary tract
infections sccurred in < 1% of cases. Only 3 patients
(0.6%) of the 480 prospectively evaluated needed
hespitalization for fever and urinary tract infections
[13].

Roughly 80% of urologists will prescribe an enema
as @ preparation for tansrectal FBx [22], The
reduction of the bacterial load on rectal mucesa
may decréase procedure-related infections [23].
More recent data, from a Japanese PBx survey
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including both transrectal and transperineal proce-
dures (765% and 24%, respectively) report theuse of a
cleansing enema in only 44% of cases [6. In
transperineal biopaies, because the needle is not
contaminated by fecal materfal, a preparation
enema may be pointless. Mevertheless, currently it
is preferable to performn an enems some hours
before the procedure. In this way it Is possible wo
reduce the discomfort due to the concomitant
presence of the transrectal probe and fecal material
in the rectum and to improve the quality of the
ultrasound image [19],

Ag far a3 anticoagulant thesapy is concernéd, no
specific shudy dealt with transperineal PBx. The few
studies concerning transrectal PBx and suspension
of andrcagulant therapy concluded there were no
advantages in patients suspending aspirin inpestion
before biopsy |24.25). A recent meta-analysis oon-
firmed such conclusions [26] and more recent data
from a survey report 59% of United Kingdom
urslogists do not stop aspirin before PBx because
the cerebrovascular risks of stopping aspirin out-
weigh the benefits on bleeding expected by aspirin
discontinuation [27]. Similar conclusions have been
drawn concerning with waefarin and ather ant-
coagulants |28,

31 Transperinel bopsy techmique

We retrieved 28 articles from 16 groups describing a
tranaperineal PRx (Table 1). Five groups performed
thie biopsy through the guide of a brachytherapy
wemplate device, with ane skin puncture lor each
single core, whereas 11 used a fan technigue, using s
common access for all the cores. All authors

performed this kind of biopsy in the dossal lithe.
tomy pozition (only 1 used the extended lithotomy
[33]}, exposing the perineum and executing TRUS as
a preliminary procedure.

321,  Aresthesio

Even though no specific study compared different
kinds of anesthesis for transperineal PRy, all authors
agree with the need to perform some kind of
anesthesia.

Among the authors performing PBx with the fan
technigue, seme groups preferred spinal onesthe-
sin, whereas others performed the biopsy under
local anesthesia with a periprestatic nerve block.
Regional differences exist: for example, Japanese
authors prefer the locoregional approach, whereas
Italian ones routinely use local anesthesia [Table 1)
Armong the groups performing a transperimeal PBx
with the guide of o brachytherapy template, most of
them use a general or spimal anesthesiz. More
specifically, the execution of multiple punetures on
perineal skin and multiple perineal paths for the
brachytherapy template makes it almest impossi-
ble to perform adequate local anesthesia; on the
contrary, as the fan technique implies the execution
of enly one or two skin punctures following the
same perineal path, local anesthesia is feasible with
good resulis. For the execution af the periprostatic
nerve block and for the following biopsies, some
authors use a double access situated on the two
sides of the midline above the anus at & 45 angle
from midline at about 1.5 cm from the anus [21),
whereas other authors prefer a single transperineal
aecess on the midline 1.5 cm above the anus [12).
Though presenting a theoretically higher risk of

Table 1 - Groups proposing am ariginal ransperines] prostate biopsy techrigue

Saitoh 1997 [ Japan Epinal ‘M I First
Emailiorsl 3000 (1) italy Laocal Mo 1w First
Kofima 300 30 Rapam Spinak hio i First
Tl 2004 (3] usA Genenaliplne Yei 1 Erprai
Horvells 7Y Ty Lecal o 2 Finst
Herwrakami 2004 |33 Japan Spimal o H Firsy
Boer 2005 [33] i Canamal es 4 (-0 Hepeat
Fepe 2005 [ udy Lecal Ho e First
Satoh 200% 1% tapan Bpinal e - Bupast
Walanabe 200% f18] Tapan Bpamial Ho BTP+6TH Firm-
Yumamotn 2008 [7] Japasy Ganensl Ho 45 ] First
Inemmura 20075 f36] Fapar. Spinal Ve o (- Minrd
Lacimni 2006 (17 baky Lacal Ha i+ Firez
Kwwalimmii JO0W [15] fapan. Fysimal ‘Mo TR ATR Faar
Talermaka 200 [15] fapan Sl i i P -
i D006 [74] usa- Grneral Vew 41 Repesi
Merrick 2007 j40] Lty Cenerul e o Rrjsrat
TF = mansperineal; TH = Fassrecml
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bulbar urethra and corpus spongiosus lesions, the
median access reduces the risk of lesions to the
hulbourethral arteries and peringal hematomas,
thus improving the telerability of the examination
[12].

122 Fom techmigue

According to the conventional fan technique,
biopsies are performed by repeatedly inserting the
same bopsy needle through the anesthetized
perineal path [21]. To minimize the invasiveness
of the technigue, a coaxial needle can be used with
the aim of performing the several needle passages
threugh the same path [12. The coaxial needle
makes the procedure easier and guicker, allowing
the repeated introduction of the needles with low
perineal trauma. The results of a prospective,
randomized study comparing 51 patents undes-
going conventional transperineal PBx and 51
patients undergoing transperineal PBx using the
coaxial needle showed a reduction of pain during
the Bopsy and a better compliance for patients
using the coaxial needle [132)

3.2.3. Templane-guided sterectactic sechnigue

With the aim of fmproving detection rates in
patients with a provious negative biopsy or at high
risk for prostate cancer, some authors proposed use

of the transperineal brachytherapy template device
as & guide for the needle. This type of biopsy has
been designed to perform saturation biopsy, being
able to sample extensively the prostaie with a higher
tridimensional space contral [31], but it has been
weed alas for flrar-aer hiopaiea [36.41] The main
disadvantage of this technigue s the need far spinal
or general anesthesia [42].

324, Number and location of ores

The optimal number and site of cores to be sampled
in transperineal PBx is currently under debate [13].
Because the procedure is always preformed under
anesihesia, the nemiber of cores is usually higher
than in the transrectal route, starting from 12 in the
first set up to 50 in template saturation blopstes
(Table 1).

Prostale cancer detection rates widely vary sccord-
ing to the population sampled (first or repeated
biopay), number of cores taken, prostate-specific
antigen (PSA) value, and prostate volume (Table 2),

In pathents undergoing thelr first FBx for a FSA
betweern 4 and 10 ng'ml (Table 3), fan PBx yields a
positive result in 37-45%; ternplate PRx je rarely nsed
in the first set, providing detection rabes appros-
imating 50%, whereas it is frequently used as a
saturation sampling method in patients repeating
Phx, providing a 22-43% rate of prostate cancer

Table 2 - Featares of the ransperineal prostate blopsy published serles

Tgel 0011 [ & L HE
Emilioam 2001 [21] 11 12 415000
Esfima oot [30] 441 12 HA
Erniliszsi 2003 [19] a7 £TE « TP 40
Punumn 3004 [43] 1 Iy 410
Emiliczzi 3004 8] ” 12 - .
Kawakss 2004 17 E] 14 2540
Batx 2008 [13§ [ 34 [15-361 45387
Dhetrarn 2005 [346] i ot (-3 HA
Pkl 2008 [41] no I HR
Flzaams 2005 [13f L] 14 FACF
Pepe 2005 (M) g 1218 MR
Batoh 3005 128 1 14170
nzasabe 200 [14] 2 ETEETP e
¥ e 200 [ Eo 12 FLE
Maran 3006 [39] w0 41 gﬁi
Eauraknemi Js X 14T « 1ITR A
Luciang 2006 [17] 1 b 1 T
Rocos 3006 [44] 12 LR T
Taksnaka 2005 [15] " 12 138
Merrick 2007 [40] 0z = NR
skl 007 [14] T 14TP - D3R SE-33 el

¥

BEECETCREERSEACERERETE
EHBEEREEECEEEETAEEIEES
SRR R
L R L E R
FiFFFSFResoEfgEegeedy
AECRNBEENERASHESAY

FiA = proFisli-ipecihic aamigen; DRE = digisal 1ectal examination: TF = Dansperingsl. TR = enarecial; MR = nat reported: BA = nat availabie
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Tahle 3 = Camcer detection mles in patients uadergoing the firsr ransperineal prosmee biopsy for 4-10 ngfml PSA

Emilioen 2008 [21] T 1 e =
Ko 7001 [30] b 1 Ha 40.E%
Emilioezt 200 [in) £ ETF = 6TR . ko R
Ciniiliassi 2004 |5 n 12 o o
Kawalimi 2004 e 14 Mo e
Tursms 2004 [41] li 18 -2} Yin 4%
Ficarra 3005 349 Mo e
Wintanabe 3 10 14TP + LITR Ha B
Yrnamaos J005. [15] 184 12 ‘Mo %

diagnoses, Such detection rates are usually higher
than in transrectal saturation biopsies, reportedly
between 13% and 41% [45]. Probably, this might be
justified by the higher precision in sampling all
prostatic zones and in particular the anterior part of
the gland [41].

To date, six studies have compared schemes
gampling a different core number, two using
differant patlent samples |8,34] and four using
internal controls |13-1540]. Emiliozzi et al demon-
gtrated an increasing detection rate with higher
core numbers, particularly in patients with a PSA of
4-10 ng'ml (30% in &-core transperineal biopsy vs,
4%% in 12-core transperineal biopsy) Pepe &t al
confirmed these data comparing 12 versus 18
transperineal cores, with detection rates reaching
35% and 51%, respectiveby [14].

In the studies comparing different schemes
through a recursive partitioning within the same
patient population, Takenaka et al compared their
complete scheme (12 cores) with the standard
sextant, obtaining a 20% increase in diagnoses with
the additional cores [15]. Mare detailed studies have
been conductsd by Ficarra &t al in 2005 and by
Merrick ot al In 2007; both of them confirmed an
increase in diagnoses proportional to the increase in
core number, reaching 43.8% detection rates in a
14-core first biopsy series [13] and 42.1% in a 24-core
repeat biopsy series [40]. These two studies report
prostate volume as the strongest predictor for
prostate cancer detection [13,40], highlighting the
need to increase the number of cores in prostates
= 50 ¢e [13].

Another variable to be taken into account for
prostate cancer detection is the lecation of the cores.
In studies coming from transrectal biopsy series,
prostate cancer has been reported te be located in
the peripheral zone in 85% of nonpalpable [46] and in
4% of palpable tumers [47].

On the other hand, transperineal PEx series
demonstrate that up 1o 70% of prostate cancers
are located in the anterior part of the prostate [32),

with a more frequent involvement of this area in
nonpalpable cancers than in palpable ones [32,36]
and in repeat biopsy than in the first set [0.41].
Moreower, the transitenal zone (= invalved by
cancer in up to 76% of patents with a positive
result after a repeat bispsy with a ransperineal
wemplate approach [31].

With this perspective, prostate sampling should
include at least a minimum number of anterior
cores in the first set. preferably in the far lateral
peripheral zone (anterior horn). According to Ficarra
et al, sampling this region with a single core per lobe
provides an additional cancer diagnesis in 11% of
cages [13).

According to these data, it seems reasonable to
deduce that in the first transperineal biopsy setting
a minimum of 13 cores should be taken, including
the far Isteral peripheral zone (anterior hoen).
Sampling of the transition zone might be omitted
in these patients, On the other hand, repeat PBx
should include a thorough sampling of the posterior
and anterior zones, including wransitional cores
(Fig. 1]. The brachytherapy template in repeat biopsy
theoretically provides s more rational prostatic
sampling, even though higher anesthetic support
is necessary.

3.2.5. Comparing iransperineal and ransrectal Fix

Five studies have been identified comparing trans-
rectal and ransperineal PRy, all of them perform-
ing transperineal and transrectal FBx on the same
putients (Table 4). The first one [7] was & simulation
of transperineal (lengitudinal) and transrectal
(transverse] PBx conducted on radical prostatec-
tomy surgical specimens. In this study, cancer
had been initially diagnosed through transréctal
biopsy. Mevertheless, 82.5% of the &0 analyred
cancers was redetected by sextant transperineal
blepsy, whereas only #2.5% of cases was redetected
by transrectal sextant biopsy. These experimental
data were confirmed in clinical practice in 2003,
when Emiliozzi et al studied 107 patients under-
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Fig- 1 -~ Number snd lsomtion of cores in ransperineal
prostate blopsy. 1-6 (black) sewman cores; 7-12 (yellow)
lateral sextant cones; 13-14 jorange) transktbon pomne cones.
Mot miembered (pink) cores: pasdible addidonal cones in the
mmberior sone of the prasate.

gxng 12 blopsies uwsing a combination of the
transrectal {6 cores in the peripheral zone) and
transperingal (6 corés in the penpheral sone)
approach. The authors reported highar detection

EAU-EBU UPDATE SERIES § {Foa7] 24 0-245

rates for the transperineal technigue. In particular,
the study showed an overall cancer detection rate
af 40%, with 38% imputable to transperineal B-core
biopsy and 5¥% due to &-core transrectal approach
In the aubaet of patlents with a PSA of 4=10 ng'ml,
the detection rates of the transperineal and
transrectal biopsy were 27% and 20%, respectively
[13. A nearly identical study was performed by
Watanabe et al, with different results. In their
study, the authors reported an overall detection
rate of 48%, significantly lower than the one
produced by the six transrectal cores (40%) or by
the one produced by the transpenneal ones {41.2%).
This difference could be due to the different
prostiatic sampling (& peripheral transrectal cores
versus 4 peripheral and 2 transitional transperineal
cores) [16).

A different scenario was proposed by Kawakami
et al, one using a systematic transrectal (12 cores)
and transperineal (14 cores) prostatic =ampling in
patients undergoing their first [38,48] or repeated
hiopsy [14]. In both cases, the route of sampling

Vi 2000 7] = ETR & 6 TP HA
Emilioas 3003 15 307 ETH + ETF =3
Witmiuabee 3004 [LE] 1 BT 5 6TP +10
Earwalinm| 005 18] 2] TP 13TH. @038
Ewwaliami 1007 |14] m TP+ 178 SB-122 L)

Table 4 = Srudies camparing tranirectal versus Eransperinesal prostate bicpey
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Table 5 - Major complications of ransperineal proswe biopsy seres
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seems not to affect the ability to detect prostate
cancer (B1% vi. B8% of the cancers in the first biopsy
set and 79% va. B2% in repeat biopsy), whereas the
combination of the two technlgques allowed detec-
tion of a significantly higher number of cancers,
with an overall cancer disgnosis of 34% in case of
first biopsy and of 3% in case of repeat biopsy
[14,48].

Unfortunately, no study specifically assessed the
differences in time consumption and in costs for
these two techniques. Nevertheless, because the
only differences are in patent preparation and
position and the materials o be used are sirmilar,
it can be supposed that no substantial differences
exist between transrectal and ransperineal PBx.

In conclusion, though having a strong rationale,
the transperineal approach has not convincingly
been demonstrated to provide detection rates higher
than transrectal biopsy. High-quality, comparative
studies must be performed o assess which kind of
blopsy provides better resules.

11 Complications

Mest of the senes reporting on ransperinesl PEx
provide data conceming the complications related to
the procedure. According to those data, transperineal
biopsy is a safe procedure, Major complications, such
as severe hematuria, acute urinary retention, fever,
and other problems requiring hospitalization are rare
(Table 5). Conaidering that in transperineal PBx the
needle does not pass through the rectum, fewer
ooeurs in 0-1% of cases. Only ene serles reports fever
oocurring in 5.2% of cases [30].

Minor complications are more frequent but,
because they rarely need treatments, they are
seldom reported. In particular, self-limiting hema-
turis ocours in percentages ranging from 8.6% [34] to
5% [12], hemospermin happens in up o 79% of
patents [8), and perineal discomfort or perineal
hematoma has lower percentages (1-6%) [12.21].
Unfortunately., only a fewr authors reported the
methods used to collect data concerning complica-
tions,

4. Conclusion

Transperineal TRUS-guided PR i & safe procedurs,
with high detection rates and low morbidity.

The specific preparation for transperineal biopsy
has not been studied through prospective controlbed
studies. Because the infectious risk of this procedure
seems to be low, a single-dose fluoroquinoclone
prophylaxis hes been advised in patients with a

standard risk for infection. The executon of a
cleansing enema is recommaended, and anticoagu-
lant therapy should be stopped only if the hemor-
rhagic risk exceeds the thrombotic risk.

Al least local anesthesia with periprostatic nerve
block should be performed, Particularly in repeat
PBEx or when using the brochytherapy template,
BOMe groups propose using spinal or (more rarely)
general anesthesia,

Because &-core schemes provide insufficient
detection rates. at least 12 cores are usually taken
in the first prostatic sampling. Repeat biopsy, with or
without a brachytherapy template, should include
more cores, with particular attention 1o the antersor
zone of the prostate.

High-quality, randemized, controlled studies
must be performed (o support the available evidencs
that the transperineal approach provides Dbetter
results than the transrectal one both in terms of
complications and results.
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CME questions

Flease wisit warw.eu-acme.ongeuropeanurclogy
to answer these CME questions on-line. The CME
credits will then be attributed automatically.

1. Transperineal prostate biopsy:

A. Has to be performed without the guide of
transrectal ultrasound {TRLUS).

B Cannot be performed without
anesthesia,

C. Has to be performed in selected centers only.

D, Has to be performed with some kind of
anesthesia

general

2. In rransperineal prostité biopsy, the template
technigue:
A Requires multiple skin accesses and paths to
take the cores,
B. Requires one or two skin accesses for all the

COTES,

C. Is the wechnique of implanting the seeds for
brachytherapy at the same moment of pros-
tate biopay.

D. Has to be performed with three-dimensional
ulirasound equipment.

1. A good-quality first-set transperineal prostate
bi :
A Should include at least six cores.
B. Should sample the anterior far lateral aspects
of the prostate [anterior horm).
C. Should include at least four cores from the
transikon Tone,

[H] Reces B, de Cobelll O, Leon ME &t al, Sensbivity and
detection mie of 8 12.cofe trans-perineal prosiate biapsy:
preliminary report. Eur Urod 2006:45:827-33.
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D. The transidon zone should be sampled
only for prostate-specific antigen levels -

10 ng/mi.

4, Comparing transperineal versus transrectal pros-

tate biopsy:

A. There is a theoretical minor risk for infection
in transperineal biopsy.

B. Detection rates are higher in transrectal
procedures than In ransperinesl ones.

C. Transrectal biopsy requires a more difficuly
preparation.

. Complication rates are higher in transperineal
biopsy.

5, To improwe detection rabtés, it is adwisable:

A. To increase the number of cores preportion-
ally to prostate-specific antigen levels.

B. To decrease the number of cores proportdon-
ally to the transition zone volume.

C. To increase the number of cores propertion-
ally to prostate volume.

[ To decrease the number of cores in patients

undergaing repeat biopsy.

6. In transperineal prostate blopsy, the cleansing

ERermas

A. Has the aim o reduce the bacterial load of the
rectal mucosa.

B. Might improve TRUS images and reduce the

digeamfort during the procedure,
C. Is contraindicated.

D. Is rarely performed.
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