60€ JO 80T d3ed
[£000-£207dDd “S0IN0SIY [BIIUI[)) UIGIOD) A SUTISI(] [BIIPIN dOUBAPY
CTOTXH - "ou[ ‘SudIsa(J [BOIPIN 2OUBAPY

AHYOEATNI OL MNIMTINKEHA 3HL AJOD m

AR TS T L TRESW e uyd TO T/ LSHIT MWINTO Muawuad faod g wiu Boje1ea)sdny)

1333

FLHT T (=TT 1. FL )] Bl NN
2 g
.E..l.-_
Slwi3a
JETn
FT T i 4 L BETHL il i de T L1 139

] o > = d

o puas

ARFENG FASIA

O (IN35

a0l

(7] suijuy sjaepesy
CEOLEYE T ) UORIS[] 00 FRraesas N T Spqeesy G
ETSZLETOT O WIN S165T-TLET NSSI ‘91 590rEETSZLITEE QI SN 2ojmed Aieigh
3 LBOT ) &oou g 08 Y pased ) (9007 'gad) T anss) iy o AEojonn weadoeng @ Wwepaagoy
‘Kilojouny jo pieog ueadaeng PBojoin jo Loty ueadoing
sallas ayepdn Na3-Nva
.‘. ¥ M BN O

H. oo wE o« Bowes Leign NYALE L ueag

e - I LY L E| I IHVIE
- 18 i " THRHNOE

SUIDIPEYY O
Amuqr] [BucgeN




60€ JO 60T 93ed

1#000-£20TYD “S90IN0SNY [eo1UI]D) UIQI0D) "A SUSISI(] [BOIPIA OUBAPY

C10TXH - "ou] ‘suSISo(] [BOIPIJN dUBAPY

i uEs ¢

“Sunido say

§ ST 6 N

-[900Z 'g24) T 2nss| ‘¥ oA

Alloqoun ueadomnd ; WepaNoy PN
¢ Koo po pieog veadomy
AB0H0IN JO UONEROSEY utadaing {SLioge nr
IEE SjELL A3
sias Mepdn Ng3-Mv3 (slap,
S)1EYa(
(30021 ¢ 'n
(Looz) 5 A
{L00Z)S-(900T]vA SBuIpoy Aeluwng
WOLEYT T LOFIPOT (Rlalie * ajqe ey
WIN
SPILI NG

SHQILCIN DL WIYE

A3 1§23y 03 U) UErs ased|d

OFTEMET 1AM T SrTSan i S O SO0E 0.0 LW djgejiesy
13inas] 3 (15 /2Ises]]

Aupgepene wag (1,

SUU) My

SHHIT

SV

IR

ANTHD MIIA

0L ON3S

d0f



60€ JO 01 93ed

1$000-£T0TID *S99IMOSNY [BITUI]D) UIGI0)) “A SUSISA( [BIIPIJN IOUBAPY

C10TXH - "ou] ‘suSISo(] [BOIPIJN dUBAPY

i Fpaoaay acunasg Lepdsig
¢ pio3al JHIH 21 PROJUMDD PBUER MaIA
§ 7] SIYT MO JELD SSLIRIQ L] JAYI0 PUid

Hogeaes Leign

DLOG0FIETSTLITES

ETSTLEION

Mepdn ng3 pue sauas alepdn ng o saliap
~syuawaddns Aopoun veadoung :AqQ pagiosgy
S| PETESE oS

ansst sad szqepdn snoy

LR R T |

i EXpay

£ swisejdosy Ndo0in

¢ sEeratig 80N

OEZTOTSHIM20) 1 3100

TH5T TLBT - NS5

HEZERTIDOE - 0

Muuowng

TR

ys1jdu3

£ sjuawajddns Afojoun ueadoun3 : apin JajeT
£ Sauas epdn ng3 : ap s2aees

4 salas aepdn iy : ann e
SpuUBpayian

G007

'{LOOT "330) 90U 'S "JOA LM pasea)

=[GD0T Q2] T INSS! ¢ JOA

Adopoun vesdoany ; wepanoy

w o eSS P T

€ m SIUNDGa) BF LUy

U]

axN0s

al sHw
ai anbun WiN

0N

s132lgng HSIW

{sp2ynuap)
Kauanbaid
uondusag
adenduny

S|1L PalefEY
Aunody

SHNI

S0

11133

MO MEIA

L OM3S

0L



60€ JO 117 98ed
[£000-£207dDd “S0IN0SIY [BIIUI[)) UIGIOD) A SUTISI(] [BIIPIN dOUBAPY
CTOTXH - "ou[ ‘SudIsa(J [BOIPIN 2OUBAPY

sHdoowu egpoie |~ | zv0

Suae| "D 0

ob3zgobae:| ™

g

ETSZLTTON 68|

g

TEST-TLAT HTas-TLaT vt |

8

gezerroooz | | oo

130 0 d 19 SUL00Z X00ZPFTEDD0 8§00

{1} aakaa LOD

OOt LEETEDETITOE 500

SL990FEETSILITES L0

DOSk BRLLSOOTER SEETERTO HO

el [ s Lomand

€1STLTI66 AT SIWW IWIN

(VOINMOQO DUV

pay jo Apigqr [guone HIN




60€ JO 717 93ed
[£000-£207dDd “S0IN0SIY [BIIUI[)) UIGIOD) A SUTISI(] [BIIPIN dOUBAPY
CTOTXH - "ou[ ‘SudIsa(J [BOIPIN 2OUBAPY

swsejdoay ndojoun et | zz 059
saseasiq adopoun ek | 7T 059

puas aepdn nyd o sadiap ek | T 0es
oun ueadouiny :Ag paquosaw et | — 0es
“aunuo panssiosiyef | T 0ES

‘anss) sad sayepdn anog e | 005
sanoy woyamred| T 005

M) 9 "ou 'S o i pasean e | T Z9g
(9007 "qad) Tanssi ‘vonek| "0 7of
Jatuedeps o qiswnjoa e | T BEE
JPweps gHu gipaleipawuneg | LEE
waumep g g ek | 9Ef
Avpuowng eg | ™ OTE

mataek|™  oog

inueadoiny g wepsanoy e | 092
snidef|er  ovE

'sapas ayepdn na3-nvaek| oo 4

¥a 83 gfTmed |00 090
spuepaanet| — b0




60€ JO €17 98ed
[£000-£207dDd “S0IN0SIY [BIIUI[)) UIGIOD) A SUTISI(] [BIIPIN dOUBAPY
CTOTXH - "ou[ ‘SudIsa(J [BOIPIN 2OUBAPY

oEzzozSs(oo0) ek | T sEO
Hinvek| ™ 666

(19007 g6¥980T D1swu3ek|— 866
10T0000Z gd3sNOD e | — 966
"AJM 2RpZr0900Z gfHLNY e | T SE6
vZr0o00Z QfNaD R | T w66
vIv0900Z gfomA et | €66
Lovosooz efvaadzadd | 766
gpwiu-etsziziminol e | sg6
00Z 01 paniyy qiooipod e [T #16
panpauansmmm/idayng | Ty 058
Jajddns Adojoun ueadoin3 1 | #1 Gal
sauas alepdnngak|er 082
0lsTxfsauas aepdn nya sk #1082
dojoun jo pseog ueadoung ef | 77 (1]¥]
140 uonerossy ueadoiny et | "z o1s
lexpouadef|z” 599




APPENDIX 1008C

Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 214 of 309



Appendix 1008C
Citations to Galfano

Source Document

Galfano, A., Novara, G., Iafrate, M., Cosentino, M., Cavalleri, S., Artibani, W., &
Ficarra, V. (2007). Prostate biopsy: the transperineal approach. EAU-EBU
update series, 5(6), 241-249.

Citations in English: 2009 — 2013 (in chronological order)

Chepurov, A. K., Vladimirov, V. G., Zarinskaya, S. A., Meshkov, V. V., Kobaladze,
K. M., & Iremashvili, V. V. (2009, December). Local anesthesia with block
of the sexual nerve in conduction of transperineal biopsy of the prostate.

Urologiia, (6), 35-38.

Suzuki, M., Kawakami, S., Asano, T., Masuda, H., Saito, K., Koga, F., ... &
Kihara, K. (2009, December). Safety of transperineal 14-core systematic

prostate biopsy in diabetic men. International journal of urology, 16(12),
930-935.

Taira, A. V., Merrick, G. S., Galbreath, R. W., Andreini, H., Taubenslag, W.,
Curtis, R., ... & Wallner, K. E. (2010, March). Performance of transperineal
template-guided mapping biopsy in detecting prostate cancer in the initial

and repeat biopsy setting. Prostate cancer and prostatic diseases, 13(1), 71-
77.

Campbell, K. (2012, August). The role of online support groups in empowering
individuals affected by prostate cancer (Doctoral dissertation, University of
Nottingham).

Hoo, N. K., Ayob, M. A., Salim, M. I. M., Pahl, C., Abduljabbar, H. N., &
Supriyanto, E. (2012). Prostate volume Ultrasonography: the Relationship of
body weight, height, body mass index and ethnicity in transabdominal

measurement. infernational Journal of Biology and Biomedical Engineering,
6(4), 187-195.

Roberts, M. J., Parambi, A., Barrett, L., Hadway, P., Gardiner, R. A., Hajkowicz,
K. M., & Yaxley, J. (2013, March). Multifocal abscesses due to
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multiresistant Escherichia coli after transrectal ultrasound-guided prostate
biopsy. Med J Aust, 198(5), 282-4.

Symons, J. L., Huo, A., Yuen, C. L., Haynes, A. M., Matthews, J., Sutherland, R.
L., ... & Stricker, P. D. (2013, September). Outcomes of transperineal

template-guided prostate biopsy in 409 patients. BJU international, 112(5),
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Gershman, B., Zietman, A. L., Feldman, A. S., & McDougal, W. S. (2013,
October). Transperineal template-guided prostate biopsy for patients with
persistently elevated PSA and multiple prior negative biopsies. In Urologic
Oncology: Seminars and Original Investigations (Vol. 31, No. 7, pp. 1093-
1097). Elsevier. First published online in February 2012.

Siomos, V. J., Crawford, E. D., & Barqawi, A. B. (2013). Transperineal Biopsy.
Prostate Cancer Diagnosis: PSA, Biopsy and Beyond, 181-188. First
published online October 2012.

Stafford, R. J., McRae, S. E., & Ahrar, K. (2013). MRI-Guided Prostate Biopsy. In

Percutaneous Image-Guided Biopsy (pp. 297-311). New York, NY: Springer
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WORLD HEADOUARTERS
Mileparken 34
DEC-2T3) Herlew
Denmark
Ted.: 445 44528100 / Fax:+45 44528199
. blomed. com
Email; info bcmed. dk

IF wou have commacats about the wser documentation, please write tous at the email address above,
We would like 10 hear from you,

BK Medical Customer Satislaction
Inpat from our customers belps us improve our products ond services. As pan of our customer
salislaction program, we comacl 4 sample of our customers & few months afier 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 sbout your experience buying and using our products. Your
opinions are imporant (0 us, You ane of counde always welcome 10 contact us via your BE Medical
representative or by contacting ws directly.

2006 BK Meiical
Information in this document may be subject 10 change withowt notice,
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Endosonic Probe Type 1850
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Manewvaring the Suppor Amm 15
Disposal 15
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Endosonic Probe Type 1850

Introduction

Thas is the user guide for Endosonic Probe Type 1850 and must be used together with Trons-
dweer Care, Clraning & Safety which containg impertant safety information.

1850 s o mechanical (single-element) transducer for anorectal and transurethral examina-

LhorE,
Traragon Proiecon Coves
f————————]
sl Acapaor
i oo Mg Themgal Fiolaing Red Traaicer
e —— e
Corirsl Pty for Sanalirg Firep
e Té®  Puttar St .
.--'Pi.'..a.}€=
—ﬁ%#\ g
Tﬂnﬁﬂr\h
Usitted Trisaducis Pt Pcin

Fig 1. Endosonic Probe Thpe 1850 with aooessories
FOA WARNING for the United States of America
Typo 1850 should mot be used for fotal pxaminations,
Scanning Plane
The endomonic probe has thres tronsducer aitachments. Ses Fig. 2. for detnile.

u [rermiae
50, 70 srd B BHE. B0

== Tivpeh 304
I“n__ _"{l'_r Bacinl Traradoes
* 0 laleir @Y
- Trpn BO05

Fig. 2. Transducers for Type 1850
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1850 » Gpngval Information

General Information

Product specifications for this transducer can be found in the Product Data shest that
accompanies this user pakde,

Acoustic outpul data and data about EMC (electromngnetic compatibility) for this trans-
ducer are on the Technical Data CI) that accompandies this user guide. A full explanation of

neouatic output is given in your scanner user guide,

WA R RN
if at any time the scanner malfunctions, or the image is severely distorted or degroded, or
you suspect in any way that the sconmer iv ot functioning correctly:
* Remooe all iranedircers from confoct with the podient.

o Thrn off the soanner uwmm&mmmuwmumumu
umed wntil it hos been checked.

= [ not remots the Boanmner comer:
= Caontact your B-K Medical representafive or hoapiial lechnician

WARKNG
Aleways beep the exposure bevel (bhe acoustic outpart level ond the exposure time) os low on
posaible.

Caring for the Transducer

The transducor may be demaged during use or processing, 5o it must be checked before use
for exmcks or rregularities in the surfnce. It showld also be checked thoroughly onee & month
following the procedure in Thenedicer Care, Cleaning & Safety.

Cleaning and Disinfection

To ensure the best results when using B-K Medieal equipment, it i= important to mpintsin
a striet regular cleaning routine.

ods that the transducer can withstand are listed in the Product Data sheet.
Stertle covers are avallable. Sew the Product Data sheet for more details

Caulicn
.i’fnjrnﬂﬂuj'l and -x'h'uq'b-ﬂul:rf_rdr, ai all timex
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1850 » Starfing Scanning
Starting Scanning

All equipment must be deaned and disinfected before use
Connecting the Transducer

WARNING
Keep all plugs and sockets aheolutely dry of ali times.

Unecrow the connector plag cover on the transdweer (if attached). On the connector plag,
make sure that the red arrew @8 aligned with the red dot on the transdscer sockel. Pull back
thix onter locking mechanism and insert the plug in the socked. Releass the locking mechn-
akam 1o secure in ploce,

mﬁmutdlhmﬂwmﬂhm%EmuufENMIrl {IEC
Using a Transducer Cover

The transducer ahioild be enclosed in & transducer cover or a standard condam. See the
Prodoct Duta shoet for m list of available tronsducer covers.

Mote: Sterile, disposable sheaths are recommended for intraoperative e, In the United
Biates of America, it i recommended that probe sheaths have been morket-cleared. In Can-
nda, use only hicensed probe shenths,

WA Rk
Beeawse of reports of severe allergic reactions io medical devices confaining latex (nofural
rubilwrl, FDA ix odvising health-core professionels fo identify their lalez-senailise pafients
and be prepaced o toal allergic Pegclions prvn iy

Mobe: For Applicaticns
Apply sterile gel to the tip of the transdueer ar fll the cover with 1 to 2m) of sterile water.
This improves the screen impges by preventing image artifscts cnused by air bobbles,

Pull the transducer cover over the transducer,

WA RKHING
Liae only water soduble agents or gele Peiroloum or mineml odl-based makeriols may harm
the cover materiel.

Using the Transducer Control Button

The transducer s a control button that yoo can press to Btart or Stop scanning (lreeze
frame}. Press the button for more than one second to make o copy of the image.

Each time the button is pressed, a “beep” is emitted,

Changing Orientation

To change the erientation of the image on the monitor, refer to the applicable scanner user
guide for instroctions.
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1850 + Starting Scanning
Assembling Type 1850 for Transurethral Use

Type 1850 can ase a Storz 24 Fr. resectoscope, which {8 shown in Fig. 3. The resectoscope |8
attached to the probe using the appropriate adapior.

o E—— |
| B - E—

Fig. 3. Storz 24 Fr, resectoscope

Blide the a wnle résectoscope ada over Uhe probé’s rofating rod as shown in Fig. 4.
Aﬁmmummmmmmﬁﬂh amall nﬂdnhmﬂupﬁ.ﬁnhﬂmlyimfl;—bd-
mnmunlql turning the ndaptor's ridged meck until it closes tightly ngainst the

s &

IPST maark incicasing waerighl snd mage-deaciian
Tewae Pixti

Fig. 4. Fitting Type 15850 with the resecicecape adapior

Select the urethral transduces, locate the small nodule on the transdwcer, align it with the
glet ai the end of the probe'’s retating red and push the transducer firmly inte ploce (sse Fig
5.0, When correctly connected. the trunsdocer and the rod will form o flat surfsce.

el

Fig. 8 Fitting Type 1550 rotating rod itk one of the transerethrol transducers

The 12 o'clock pogition on the displayed image will bo in the direction of the midline betwesn
the P and the & (part of the TP4T watertight symboli en the probe’s handle

mmlhmlﬂﬂlhpmtpuiﬁmﬂt :
The watertight symbel (IPGT) should ususlly point in the venteal direction of the patieat as
shown in Fig. 4.

Assembling Type 1850 for Transrectal Use

To nssemble the probe for transrectal scanning, remove the sealing rings from the appropri-
ate rectal tube and slide B over the probe’s rotating rod (ses Fig 6.0 Align the slol inside the

Advance Medical Designs, Inc. - EX1013
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1850 » Starfing Sceaning

threaded collar of the rectal tubs with the nodule on the probe and pash firmly into position.
Tum the callar on the rectal tobe until (t closes thghtly against the probe’s handle.

WA RNING
It iz exeemibal for potient sofely thot the correct recial fube x uaed fopether with the appro-
priofe fransducer head.

Fig & Tepe IE50 with orcessories for iransrectal seonming ond perinesl prrefum

Locate the nodule on the transducer. Align it with the slot ot the end of the probe’s rotating
rod and push the transducer firmly into position (see Fig. 5.). Check the transducer is securs
by rotating it. When correctly connected. the transducer and the rod will form a flat surfuce.

When the probe is assembled for transrectal seanning. chock the rotaticn of the transdueer
and the probe's mod before the rabber shenth is ftted. To start the rotation, press the built-
in comtrol bution on the base of the probe's handle. To stop rotation, press the bution aguin.

2 Rubber Sheath
5 umﬁuuhﬂi”&ﬁﬂfmlhhnﬂmumﬂ,ufnumﬁﬂr.mhrﬂd
tab (picture 1L

Shide the sealing rings over the sheath (pheturs 25
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1850 » Starfing Scaaning

Full the rubber sheath out gently at the exposed end and screw the sealing rings tight to the
rectal tube (plctare 3).

Fill the rubber sheath with approximately S50ml of degassed (lukewarm hoiled ) water
throagh the valve on the rectal tube.

Nobe: Do not use sterile water,

Air bubbles may appear in the rubber sheath. As air bubbles will disrupt the path of the
ultrasound beam and canse image artifacts, they muost be removed.

To remeve all the air from the rubber sheath, lold the probe with the rubber slsenth painting
dewnwards (see Fig. 7.0 and draw off as much oir as poasible using the syrnge. Eefill the
rubber sheath with degassed water, Repead this procedure until there 1a no aar left in either
the sheath or the water cutlet. Then draw all the water oot of the robber sheath.

Fig. 7.  Removal of air bubbles from the rectal tube and rubber sheath

Fitting the Plastic Hood WADSS or EA S
Slide n plastie hood over the transdcer and serow it reasonably tight te the rectal tuks.

Advance Medical Designs, Inc. - EX1013
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1850 + Starting Scanning

Fill the plastic hood with approximately 10-20m] of degassed (lukewarm boiled) water
throagh the valve on the rectal tube.

Mote: Do not use sterile waber.

Air bubbles may appear in the plastic hood. As air bubhles will disrupt the path of the ultra-
sound benm and cause image artifacts, they most be removed.

To pemsows all the nir from the plastic hood, hald the probs with the plastic hesd pointing
upwirds and slowly inject more water using & syringe. Contings this prosedare witil thers

i= no air befl in either the i hood or the water outlet. Make sure that the 0.15mm air
vent hale in the distal af the plastic hood is not blocked.
The 12 o'dock position on the di imnage will be in the direction of the midline belween

the P and the b (part of the wtertight symbel) cn the probe’s handle.
mlmrll:m:ﬂunﬁmmﬂlpnriﬁmi.

The watertight symbal (IPST) shauld usually point in the venteal direction of the patient ns
shown in Fig. 4.

EA 4030 can b autoclaved or disinfectod by immerabon in o suitable soluthon, Do not cossed
30 cyclea. WADSES can be dizinfected by immorsion in o suitable selution.

Single-Use Rectosigmoidoscope UA 0681
The single-use rectosipmoidoscops LIADGR] is designed to be used with 1850 1o exam-
m&ﬁmwﬁqwu&dhudmﬁuﬂu'm ing Type 1850 for

Tronsrectal Use™ on page 4.

The single-wse reclosigmed doscope, chiurator and grip (UADGS1) are ETO-sterilized in the
packnge and ready to use. The reusnble light source eable adaptor UTADEAZ i= delivered non-
sterile, but it can be sterilized in o steam sotoclove.

To use the lght source cable adaptor UTADGEZ, insert the closed end inte the hollew handle
af the black grip (Fig. 8.1, Uss the appropriate adaptor ring to connect a light cable.

i

l_Iul.lfm"FNI

Fig. 8 The sirgle-wse reclosigrnidoacops [ADGE]
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1850 » Travsweeifval Scanning with Fype 1850

The two small fins on the right of the black grip (Fig. 9.} are desigmed to anchor the rectosig-
moidoscaps Lo the transducer.

g

Fig. & The black grip

The numbers printed in italics en the rectosigmoidosoope tell you how far the image plane
is from the annl verge (see Fig 10U Note that the sctual end of the transducer is approa-
mately lem deoper into the rectum.

Fig. 0. The reclosigmoidoscope

Transurethral Scanning with Type 1850

All sguipment must be deaned and disinfociod bafore use.

WA RRENE
Wﬂmﬂum#ﬁﬂp!ﬂﬂhﬂﬂummm# the bladder
wall than does normal cystoscopy. However. core must be foken to ensire that the bladder is
not damaged by the q"thhmﬂmrwhaﬁpmirnhlﬂhlﬂ‘mﬂnﬁm::fﬂ.ﬂm

nfrhdh'nnuu:!hmrm in ffrond of the scon center as seen on the semeenl,

To check tho rotation of the transdueer and the probe's rod, press the round batton on the
base of the probe’s handle. To stop rotation, press the buiton again.

MNobn: Thore should be no rotation when the probe is being introdsoed into and removed
from the pathont.

Propare the patient in the usual way for ordinary eystoscopy:

Perform an ordinary eystoscopy to ensure the wrethra ks clear and the resectoscope sheath s
in the bladder.

Insert the probe's rotating rod into the resectoscops sheath. Fasten the sheath onto the
prebe by teming the pdaptor lever clockwise to the lock position, See Fig. 4.
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1850 « Transrechal Scanving with Type 1850

Ensure the bladder is kept well distendsd to avoid the transdocer touching the wall,

WA KNG
Whmmﬁlmw”ﬁmnﬂwwmbhw“
spoads to the fransdincer hood (. wee, If it does mot, prees the appropriate troneducer select

condrod on the consoale to change the sed-up #Mhnﬂpﬂbﬁhm the carrect braneducer
from the menn, do NOT proceed with seanning and conloct vour loeal B K Medical represen
Tative.

To sinrt scanning, press the probe's built-in control biation,

Transrectal Scanning with Type 1850

Prepare the equipment as described earlier See “Assembling Type 1850 for Transcectal Uae®
on page 4.

All squipment moust be deaned and disinfected bofore use

To check the rotation of the transdoecer and the probo's red, press the roand batton on the
base of the probe’s handle. To stop retation, press the bution sgain.

Mate: There should be no rotation when the probe is being introducsd into and remaoved
from the patient.

The patient is examined in the lefl lateral decubitus, th lithotomy position or the props
position. A retlal palpation s made bo easune that the himes of the reclum is dear,

Lubricate the rectal tuhe and robber sheath or hard cone with scanning gel or exploration
eream. Cover the with an extra contdam — this will ease cleaning later. Lubricate the
oulside of the with exploration gel and insert the probe in the usoal way Fill the
rubber sheath with about B0ml of degaesed water or the hard cone with 10 - Jml of
degarsed waier.

WA RKENG
Do nat s excessive foree during insertion, Do nol make exeesvive Interal movemenis during
or after inseriion. Risk of o Flasne diomage fo dhe patieal cowld oocur wnder oorioin
circumefances. A digiial of the recium may need fo be carnied oul by a dinician
mhmwud’lﬁlpﬂrmnmﬂmﬂm

To start scanning, press the built-in control button ai the base of the probe’s hande.

Ensure that there is always water around the transducer. Check this on the displayed
iTaage.

To complete the sxaminstion, scan the caudal region to moke sure the pnus has sot ligated
the passage. When you are sure the passage is free, preas the batton at the base of the

probe’s handles to stop seanning. Ensure the probe has Empty the water
hmMWH:eru:E:nmunlmlnd wmﬁ:&.
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Puncture Facilities

Punciure and bispsy are poasible with Type 1850, The puncture attachment is illastrated in
thi following pages with a briefl deseription of its uses and cperating instructions,

For hygiene reasons, the transdueer ghould be encloaed in n tranaducer cover or o standard
camdam. When sterile conditions are required, eover it with a sterile transducer cover.

WA NG
It e eesemitial for the patient’s that anly the correct puncture affachment is used ivith
Type 1550, Never mee eombinations of transducers and punciure affackments
ar ofher mnuﬁm‘wni'pundm affachmenis

Mounting the Perineal Puncture Attachment UA 0650

Loosen the thumb screw on the punctsre attachment UAGSS0. Fit the puncture attachment
an the rectal tube at & soitable pesition. Tighten thoe thumb serow. Sea Fig. 11.

—e—

Fig. 11, Type 1850 assembled for transrectol sconning with puncture ettochment DA OGS

All parts of the punciure attachment can be mutoclaved or disinfected by immersion in a
suitnble solution.

Performing Puncture and Biopsy

W R NG
It iz essentinl for the patiend’s saficty that andy the correct purciure attochmenis, os described
in this guide, are used. Never use unanthorised combinations of transducers and punciure
atiechments or other manufacturers puncfure altochments

Before procedure, always check thal the type number of ihe
MWHH type Hﬂhr% of thee pumcburs umdmr{lwmh mﬁq
thase displayed on the sanner mondon

The row of purcture markers on the scan imoge is on indication of the expected needle path.
Heowever, the needle tip echo will mod be seen before the Hp aorually (e (n the transaxinl imoge

plome.

Cover the transducer with o sierile traneducer cover,
Il thee transdooer cover 16 damagied when attaching the punctane stlachment, replace it with

A DWW OO,
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1850 » Performing Puncture and Biopsy

Mate: Sterils, disposable sheaths are recommendid for intraoperative use; and in the LA
it is recommended that probe sheaths have been market-cleared. In Canada, use only
leemnsed probs sheaths,

See the Produoct Data gheet for & list of available tranaducer covers.

Preas the seanmer Punciure or Biopsy control button to superimpose o row of puncture mark-
ors on the scan image.

Mo the transducer until the row of puncture markers transects the target. Insert the neo-
dle. The needle tip echio will be ssen as a bright dot on the screen.

mﬂcuﬁwuﬁhﬂdﬁm the transducer during interoeational procedures, caver
tranaducer ioith a new franedicer cover:

To remove the row of puncture markers from the scan imnge, refer to the applicable scannar
user guide for instructions,

WA RHENG
Eﬁmhrmﬂﬁtlmmmhmwm&qﬁuﬂumﬂuﬂm

WA RN
When performing o biopey, olways make sure thol the needle is fully drawn back inside the
needie gwide before moving the probe,

WA RN
If ratation of the ehafl i shefructed by pushing hard on the tronediscer head or the shafl, the
image ortentation may be disturbed frotabed),

Do nand perform punciures under these circomefanoes.

There is no problem if the overload protection is activated and stops the rotation of the
shaft. Correct image orientation can be sgecured by stopping and restarting the transdwscer.

Transperineal Biopsy
For transperineal biopay, place the ]:Iuanl-mﬂthnﬂn lithotomy or the left lateral decabi-
tus position, The perineum is prepared for punciure and snesthetized,

Fit the perineal puncture attachment to the endosonic probe, insert the probe into the rec-
T, It is recommended that it is held fast on a fixation wnit,

Preas the scanner’s Puneéturs control button (o superimpose & row of puncture markers on the
scan image. If thore is more than one puncturs guide ovnilnble for the transducer, pross the
mﬂu enatrol button on the ultrasound seanner to seloct the required row of puneture
m
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1850 + 30 Scanning with Type 1850

Hefer to the applicable stanner user guide for the method of changing which row of puncture
markers appears on the monftor.

Fig. 12. The principle for perineal punciure. The searning plane within the body ix shoum

Move the transducer until one of the puncture markers trunsects the target. Insert the neo-
dlrh.ﬂlnuﬂlﬁplqtnwiﬂtumulhﬁt' dot om the screen once it transects the image
plane.

Tuke the bi liul-hl‘n.ll If m fine nesdls is wsed, it b bl to -
Taks the bispar ia wag Ifa ¢ is used, it may pful to use an

Cleaning after Puncture and Biopsy
If biobogical materinls are allowed to dry on the transdecer or poncture attachments, disin-
fection and sterilization processes may nnthul'laﬂ:lﬂ Therefore, you must clean puneture
attachments and transducers immediately after

Uer a suitabls brush to makes sure that biologics! moterial and gol are removed from all nee-
dle guides and other channels and grooves. See Transdicer Care, Cleaning & Safety for
clemning instroctions,

3D Scanning with Type 1850

3D seanning with Type 1850 may be carried out in either of two ways

* Freshand - where Type 1850 s combised with the appropriste 3D seanner software.

+ Using mever support - whaere Type 1850 is combined with the appropriate 30 scanner
software, the Pallback Meover UAOS52 and the Variable Friction Arm UADSS3,

3D Scanning using Mover Support
4D seanning with Type 1850 using Mover Support is carried out using:

+ The appropriate 30 scanmer software,
s Thae Pallbock Mover LTTADSS2.
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1850 » 30 Scanning with Type 1850

= The Yariable Friction Arm LIADGS3

Fig 13 Eﬂ'ﬂaﬁ g Prellhaek Meover EPAOSEE mounded an Variohle Frietion Arm

Pullback Mover UA (552
Further information aboat the Pollback Mover UADSS2 can be found in the aser guide.

Variable Friction Support Arm UAD553

Mairienange
Perindicnily cheek that all serews on the Varinhls Friction Support Arm UTA0S53 are
epcurely fnstened amd that all joints are pdequately lobricoted with standand lobricant oils
or grease Lo ensure their continued performance.

Contsct your B-K Medical representative if you believe the correct functioning of the Varn-
able Friction Support Arm is impaired in any woy.

Camuilion:
The Vorioble Friction Support Arm must nof be immersed or oefocloved.

Assembly and Use of Mover Support

The Pallback Mover UADSS2 18 mounted on the examination bed using the Variable Priction
Support Arm UTAGRSE,

Fig. I4. Variable Friction Support Arm UAG553

The Variable Friction Support Arm UFADS53 (see Fig. 14.) consists of:

* A Suppart Arm (A
* Two identical fixatson clomps (B and CF

am
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1850 » 30 Scamning with Type 1850

* A variahle friction whesl (1),

Crne af the two fixation clamps (B or C) {3 used Lo gecure the suppart arm to the examination
tabde (the support clamph with the other fixation damp being used to secure the Pullback
Mover to the Support Arm (the instrament clamp,

The Support Arm can be manipulated so that the Pullback Mover is optimally poritioned
with reapect to the patient. It can also be locked into position, thus preventing accidental
movement of the setup.

UAN553 fts onto the ral along the side of the examination bed or onto the bed itself
UAD553 shoald be poaitioned so that the Pallback Mover will easily reach the patisnt

Fig 15 Fisglion Clamp

Attaching the Fixation Clamp to the Examination Bed

The fixation elamp is shown in Fig. 15, Torning the handle (E) in a clockwise direetion tight-
ona Uhe jaws of the clamp to mateh the dimensiens of the mounting eatl o of the operating
tabde itsell

Attaching the Fixation Clamp to the Support Arm

The clamp has a hand-screw (F) and a security pin () on the apper jaw, which contrel the
wttachment of the Support Arm.

At ench end of the support arm are universal ball joint brackets (HJ, which rotate 360¢ (see
Fig. 16.. To attach the bracket to the support clamp:
* Looson the hand-screw (F) by turning counterclockwiso

+ [Insert the distal end of the bracket into the socket on the top of the support elamp
while depressing the security pin (G,

To remove, reverss the prooedure,

Fig. 16  Universal Ball Joint Sreckel of the end of the Support Arm

With the joint inserted into the socket on the support clamp, the arm is secured by tighten-
ing the handseriw (F) in a clockwise direction,
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1850 = Digposal

Attaching the Instrument Clamp to the Support Arm

The clamp has & hand-screw (F) and a security pin (G) on the upper faw, which contral the
attachmient of the Support Arm (see Fig, 15.),

At each end of the support arm are universal ball joint bracketa (HJ, which rotate 360- (see
Fig. 16.).

The point s atteched to the support elamp by loosening the hand-screw (F) by tuming coun-
terclockwise and inserting the distal ond of joint into the socket on the top of the support
clamp while depressing the security pin (Gh

To remoeve, rvverse the protedurs,

Maneuvering the Support Arm

The: soppart arm has o eniversal ball joint midway along its shaft. The Voriable Friction
Whieel (D) ks used to fix the precise posithon and the setting of the arm, Tightening the wheel
by turndng in a dlockwiss direction secures the settkings of all of the asiversal ball joints in
the nrm = in the mid-point and of both ends.

The setup can mow ko moved over inta the patbent area,

Cauther:
Al band wheels and screws shawld be locked before any interventionsl procedure, thus pre-
venting accidentnl moverment of the astup

Disposal

When the transdocer is scrapped ot the end of iks life, national rules for the relevant mate-

rial i each individual land miast be fllowesd. Within the ELL when you discard Uhe trans-

dmﬂuuuﬂmﬁﬂlﬁlpﬂmummhmlmmyﬂlmﬂum
scnnmer nser guide for further details.

WARNING
For contaminafed disposals such as franedicer covers or needle guides, followr disposal can-
trod pedicies extablished for your office, depariment or hospital,
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BK Medical - List_of_transducers

The Wayback Machine - https://web.archive.org/web/20120216113001/http://www.bkmed.com/list_of_transducers_en.htm

W/l
bk MedicAl e ueomoo

Prodiis Clhimical Bob o Treafmenis Clhirical agess

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

8848

A resolution revolution in image guided
prostate therapy. Resolute, clear and
detailed images of the prostate, for
accurate volume studies and source dose
planning.

5

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.

8667

Endfire prostate imaging. A wide endfire
image plane enables you to locate a lesion
and then rotate the plane around a central
axis.

8670

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

8808

Simultaneous biplane imaging of the
prostate. The 8808 uses two convex
arrays, one for transverse scanning and
one for sagittal scanning.

8808e Orient yourself for biopsy with
simultaneous biplane. The 8808e gives
you real-time images of the sagittal and
transverse planes which are invaluable for
orientation.

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.

8818

Triplane imaging - all prostate zones with
one transducer. The 8818 gives you
unsurpassed image quality in three
visionary planes that open up the entire
prostate.

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

Home Contact Jobs Sitemap Login Local Sites

=F |

eall

Abansi B Masdical Find

Applications

Prostate brachytherapy
Transrectal scanning
Transperineal puncture
Transvaginal scanning
Prostate cryotherapy
Spectral and CFM Doppler
Contrast imaging*

Laparoscopic ultrasound
Intraoperative ultrasound

Ultrasound guided:

Radiofrequency tumor ablation (RFA)
Biopsy

Drainage

Endorectal scanning
Interventional procedures
Spectral, CFM and Power Doppler
Tissue harmonic imaging

Small part

Breast scanning

Testis scanning

Penile Doppler
Musculoskeletal
Peripheral vascular
Interventional procedures
Contrast Imaging*

Transrectal scanning
Transrectal puncture
Transperineal puncture
Spectral and CFM Doppler
Tissue harmonic imaging

Transrectal scanning
Transrectal puncture
Transperineal puncture
Spectral and CFM Doppler
Tissue harmonic imaging

Small part scanning
Musculoskeletal scanning
Peripheral vascular scanning
Pediatric scanning

Tissue harmonic imaging

Transrectal prostate scanning
Transrectal puncture and biopsy
Transperineal puncture and biopsy
Transvaginal scanning

Spectral and CFM Doppler

Tissue harmonic imaging

Contrast imaging®

1of5
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20f5

Urology

Surgery

Colorectal

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

Transducer

8820e

Comfort and quality in abdominal
ultrasound. Broadband scanning and
excellent image quality with a new,
ergonomic design. 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. |-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 I, 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.

Applications

Liver

Pancreas

Bladder

General abdominal
Obstetric scanning
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

7/9/23,12:35 PM
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Urology

Pelvic Floor

Anesthesia

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

Transducer

2050
An anorectal transducer from BK Medical
r 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.

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

2052

3D imaging with no external moving parts.
v Clear, undisturbed images with the world's

only 360° endocavitary transducer with

built-in 3D mover.

8802

Excellent image penetration and depth.
‘7 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.

Applications

Anorectal scanning
Transvaginal

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

7/9/23,12:35 PM
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Urology

General

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

Transducer

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.

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

Applications

Abdominal
Urology
OB/GYN

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

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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Systems Transducers Accessories

I:\ Full 360° Transverse Image 1850 Specifications
¢ Complete, transverse view without having to move the Frequency  4-10 MHz
handle. Range
Interchangeable Transducer Tips to Suit all Focal 10-60 mm
Examinations range
(typical)
* Frequency range from 4.0 - 10.0 MHz.
« Multifrequency for improved resolution Sector 360°
angle

1850 Applications

« Investigating the anal sphincter Disinfection  Immersion

* Investigating the rectal wall Physical Length: 590
* Preoperative staging for treatment planning data mm (approx)
« Intraoperative capabilities for the urethra and bladder
Weight 600 g
(approx.)
Transducer  8539: 4.0
tips MHz,diameter
13 mm
6004: 10.0
MHz,diameter
13 mm
6005: 5.0, 7.0,
10.0 MHz,
diameter 13
mm

Clinical Solutions Further Info
Colorectal Care and Cleanin
Accessories
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MR-guided transgluteal biopsies

with an open low-field system in patients
with clinically suspected prostate cancer:
technique and preliminary results

Abstract The purpose of this study
was to examine the feasibility and
safety of MR-guided biopsies with a
transgluteal approach in patients
with uncertain or suspicious prostate
lesions. Twenty-five patients with
uncertain or suspicious focal prostate
lesions detected by high-field MR
imaging of the prostate gland using
endorectal coil imaging were biop-
sied with a transgluteal approach in
a low-field MRI system (0.2 T, Con-
certo, Siemens). The procedures
were guided using T1-weighted
FLASH sequences. The prostate
gland was biopsied repeatedly with
a coaxial technique through a 15-
gauge pencil tip with a 16-gauge bi-
opsy handy (median 3.8 samples per
patient). Complications and biopsy
findings were documented retrospec-
tively. Using T1-weighted sequences
biopsy procedures were performed
successfully with MR guidance in all
cases without any side effects or

complications. The median interven-
tion time was 11.3 min. Pathological
findings revealed ten cases of hyper-
plasia or atrophy, three cases of pros-
tatitis, ten cases of carcinoma and
two cases of normal tissue. The clin-
ical follow-up showed that in two
patients prostate cancer was missed
at MR-guided biopsy. Transgluteal
MR-guided biopsy of the prostate
gland is a safe and promising ap-
proach for histological clarification
of uncertain or suspicious lesions.

Keywords Prostate MR - Prostatic
neoplasm - Interventional
procedures - MR-guided biopsy

Introduction

Prostate cancer is the most common malignancy in the
Western hemisphere in men aged 50 years and older, and
the incidence of prostate carcinoma has been declining
since 1992 after a period of marked increase [1, 2]. Early
detection programs for prostate cancer with prostate-spe-
cific antigen (PSA) level testing and an annual digital
rectal examination (DRE) should be performed in men
aged 50 years or older. The serum concentration of PSA
is considered to be an important indicator in the early de-
tection of prostate cancer [2]. In patients with a PSA lev-

el higher than 4 ng/ml, a transrectal ultrasonography
(US) has often been performed [3] for the detection of
possible tumors. Likewise, magnetic resonance imaging
(MRI) is an accepted and promising diagnostic option
for prostate examinations. Recent studies showed that
MR imaging with the use of an endorectal coil improved
results in the detection of tumor foci in patients who had
elevated PSA levels [4, 5] and described cancer detec-
tion rates between 37 and 87% for T2-weighted endorec-
tal MR imaging [5—-10]. Particularly, the detection of le-
sions smaller than 5 mm in diameter is poor [11]. Like-
wise, less differentiated prostate cancer showed only a
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poor T2-contrast [12]. With better detection of prostate
tumors, an increasing number of patients need a precise
histological tumor clarification before the planning of
further treatment. The gold standard of histological con-
firmation of prostate cancer in patients with elevated
PSA levels is at the moment systematic sextant biopsy of
the prostate, involving the apex, middle and base of both
sides of the prostate gland [13]. However, a large num-
ber of patients with elevated PSA levels have negative
biopsy results with US guidance, so that repeated biop-
sies are necessary for a sufficient diagnosis of prostate
cancer [14]. For these reasons alternative image-guiding
modalities like CT and MRI have been evaluated for
specific indications [15-17].

MRI examinations of the prostate gland for the detec-
tion of prostate cancer are a promising imaging modality
and this technique may also be useful for the guidance of
prostate biopsies. The purpose of this study was to ex-
amine the feasibility and safety of a transgluteal ap-
proach for MR-guided biopsies in patients with uncertain
or suspicious prostate lesions in endorectal high-field
MRI.

Materials and methods

Patients

In an 18-month period 25 patients ranging in age from 48 to 74
years (median 61.9 years) were examined with endorectal body-
phase array coil followed by MRI-guided biopsies of the prostate
gland if MRI showed uncertain or suspicious prostate lesions for
histological clarification. The median PSA level was 11.8 ng/ml in
all patients ranging from 4.8 to 28.0 ng/ml.

Fifteen of these patients had been referred to us by their urolo-
gists; ten came without referral by a urologist because they had
heard something about our new biopsy technique. In 17 patients
prior transrectal US-guided quadrant or sextant biopsy results
were negative. The other patients refused prior US-guided biop-
sies. Informed consent was obtained from all patients. The pa-
tients included in the study had a PSA level higher than 4 ng/ml
and/or uncertain or suspicious MR imaging results. Patient exclu-
sion criteria were contraindications to MR imaging and to biop-
sies.

High-field MR imaging technique

Before the biopsies, we performed endorectal MR imaging us-
ing a 1.5-T unit (Magnetom Symphony; Siemens, Erlangen, Ger-
many) and an endorectal surface coil (Medrad; Indianola, USA)
coupled to an anterior body-phase array coil. The examination
was performed with a routine imaging protocol. After the coil
position had been checked using a gradient-echo localizer se-
quence, fast T2-weighted turbo spin-echo sequences were ac-
quired (TR/TE=3,500/100; 4-mm section thickness, 0.8-mm in-
tersec-tion gap, 512x256 matrix) at angulated transverse-section
and coronal-section orientations by using 16x16-cm field of view.
Supplementary angulated transverse T1-weighted spin-echo im-
ages (TR/TE=500/10; 4-mm section thickness, 0.8-mm intersec-
tion gap, 512x256 matrix; 16x16-cm field of view) were ac-
quired. During the examination no medications for suppression of
peristaltic artifacts were applied. One patient refused the intro-
duction of the endorectal coil (Fig. 1).

The MR imaging findings of the high-field system were ana-
lyzed by two readers (S.Z.; T.V.). Diffuse and inhomogeneous hy-
pointense areas of the peripheral zone in T2-weighted images
were classified as uncertain findings. The presence of cancer or
suspicious areas, identified as areas of low signal intensity within
the peripheral zone in T2-weighted images, was estimated on a
four-point rating scale: 1, normal tissue; 2, probably normal tissue;
3, possible cancer; 4, definite cancer. In patients with findings rat-
ed three or four we performed MRI-guided biopsies for histologi-
cal differentiation of these lesions.

MRI-guided biopsies

Two to 16 days (median 6 days) after high-field MR imaging of
the prostate gland with suspicious MRI results, MRI-guided biop-
sies were performed in 25 patients by one radiologist and one
technical assistant with the MR imaging findings taken into ac-
count. The biopsies were performed after elimination of all con-
traindications, detailed information of the patient and a written

Fig. 1 Coronal (a) and transversal (b) view of T2-weighted FSE
(TR/TE=3,500/100) images with a 1.5-T system obtained from a
69-year-old patient with a PSA level of 18 ng/dl and negative US-
guided biopsy result. The images show a small hypointense tumor
in the left peripheral zone (arrow). ¢ Transversal T1-weighted
FLASH sequence (TR/TE=100/9) in a 0.2-T system during the bi-
opsy (¢): the needle tip (arrow) was placed in the left peripheral
zone. Pathological result of the sample was prostatic adenocarci-

noma
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Fig. 2 Typical positioning of the patient in lateral decubitus dur-
ing the biopsy of the prostate gland for an optimal biopsy ap-
proach. MR compatible in-room components of the interventional
MRI (Magnetom Concerto: 0.2 T): a lamp (/) for optimal lighting
of the insertion, a flexible surface coil (2), an in-room console
with mouse (3) and a seat (4) for an easy performance of the bi-

opsy

consent. All patients had to stop eating 6 h before the biopsy. Flu-
ids and necessary medications could be consumed until 2 h before
the intervention.

For the guidance of the biopsies an open 0.2-T MR imaging
device (Magnetom Concerto, Siemens; Erlangen, Germany) with a
vertical field-axis was used because it provides the performing
physician with a wide lateral access to the patient. The receiver
was a flexible, standard, multi-purpose coil (Siemens; Erlangen,
Germany) with a diameter of 45 cm, and the coil was positioned at
the patients’ greater trochanter. Constant monitoring and evalua-
tion of the path of the biopsy instruments as well as the imaging
management was done with a standard in-room workstation (Sie-
mens; Erlangen, Germany). The setup for the biopsy is demonstra-
ted in Fig. 2. The previously sampled MR images were recruited
for the planning of the biopsy path and the positioning of the pa-
tients. The patients’ position was chosen to allow a real-time MRI-
guided biopsy and to facilitate access by the physician. We used a
transgluteal approach for the biopsy of the prostate gland (Fig. 3).
After choosing the path for the procedure the point of insertion
was marked by taping a marker to the expected point of insertion
or by using real-time imaging together with a finger as an external
marker.

For the localization and the planning of the biopsy path, a
FLASH (fast low angle shot) 2-D-GRE sequence (TR/TE=100/9;
flip angle 70°, 8-mm section thickness, 96x256 matrix, acquisition
time 18 s) and a modified FLASH 2-D-GRE sequence (TR/TE=
100/7; flip angle 70°, 8-mm section thickness, 96x256 matrix; ac-
quisition time 16 s) were used. We did not take T2-weighted imag-
es because the needle cannot be visualized as well as in T1-weight
images during the biopsy.

Monitoring during the procedure was performed using the
FLASH 2-D-GRE sequence (TR/TE=100/9; flip angle 70°, 8-mm
section thickness, 96x256 matrix, acquisition time 18 s). After the
biopsy FLASH 2-D-GRE sequences (TR/TE=100/9; flip angle

Fig. 3 Exposure of the vital structures of the male pelvis, which
might be marked during the biopsy of the prostate gland (5) with a
transgluteal access (2): rectum (4), internal pudendal artery and
vein/pudic nerve (3), gluteal artery and vein/ischiadic nerve (1)

70°, 8-mm section thickness, 96x256 matrix, acquisition time
18 s) were used to rule out further complications.

After disinfection of the skin and local infiltration anesthesia
[10-20 ml local anesthetic (Scandicain; AstraZeneca; Wedel, Ger-
many)], a 15-gauge biopsy needle (Pencil Tip, Somatex, Berlin,
Germany) was guided to the target lesion so that a true-cut MRI-
compatible biopsy handy (Somatex; Berlin, Germany) of 16 gauge
in size could be inserted into the suspicious areas. Multiple tissue
samples of one lesion were withdrawn with this coaxial technique
to ensure that enough histological material could be acquired for
histological clarification. A total of 98 tissue samples were taken
(median 3.8 per patient) from uncertain or suspicious lesions, and
the trephine biopsy samples were fixed in 10% formaldehyde. The
procedure time was recorded. The biopsies were performed in all
patients as an outpatient treatment with observation for 2 h after
the procedure. Side effects after the biopsies were evaluated by an
interview of the patients in the following weeks.

Insufficient samples or diagnosed necroses in trephine biopsies
were determined as false negative. The current or final diagnosis
of patients with benign results was made by a clinical follow-up
between 6 and 13 months (median time 9.7 months). The diagnos-
tic accuracy was achieved by comparing the changes in the PSA
level and the histopathological diagnosis. The indication for surgi-
cal treatment was made by the urologist and the patient based on
our results and the patients’ request. The diagnostic accuracy for
the histology of the biopsy samples was reported as true positive,
true negative, false positive or false negative, confirmed with sur-
gery or clinical follow-up.

Results

The average size of the prostate gland was 38.8 c¢m3
(range 27.1-83.2 cm?). High-field MRI documented sig-
nal abnormalities in 14 patients in the left peripheral
zone of the prostate gland and in 11 patients in the right
peripheral zone. Mean size of the suspicious prostate le-
sion was 11 mm ranging from 8 to 15 mm.

The biopsies were performed technically successfully
in all patients. The biopsies were performed in all pa-
tients using the FLASH sequences, and additionally in
five patients using the modified FLASH sequences. The
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Fig. 4 a Transversal T2-
weighted TSE image obtained
with a 1.5-T system using an
endorectal coil (TR/TE=
3,500/100) from a 64-year-old
patient who showed a suspi-
cious lesion in the central zone
of the prostate gland (arrow),
which was classified as a possi-
ble cancer. b T1-weighted
FLASH (TR/TE=100/9) during
biopsy of the central zone in
the 0.2-T open field system.
The images showed that a safe
insertion of the biopsy needle
(arrow) into central prostatic
structures is possible. Histolog-
ical tissue demonstrated a pros-
tatic adenocarcinoma

mean number of image acquisitions used during the pro-
cedure was 13.7, ranging from 7 to 22.

In all cases the location of the area with the suspi-
cious lesion leads to a safe approach by using MR guid-
ance. The median needle artifact measured was 3.2 mm
(range 1.9-5.6 mm). The position of the needle tip could
be well visualized in all patients. The visualization of the
soft tissue, the vessels and the biopsy needle was good or
moderate in all patients, resulting in a safe guidance of
the biopsy (Fig. 4).

The median operation time from entering to leaving
the operating room was 19.4 min (maximum 35.3 min
and minimum 13.5 min). The median puncture time from
the insertion of the needle through the skin to needle re-
traction was 11.3 min (maximum 16.8 min and minimum
5.3 min). The median distance of the access path was
12.1 cm (ranging from 10.5 to 13.2 c¢m).

At the time of the biopsies all patients tolerated the
treatment with minimal or no discomfort after local anes-
thesia. Only two patients (8% of all patients) showed he-
maturia after the biopsies. No rectal bleeding or other
minor complications were observed during the procedure
or the following days. Likewise, no major complications,
defined as those requiring hospital admissions, were ob-
served in any patients.

The trephine biopsy yielded a malignant diagnosis in
ten patients, an infectious reaction in three patients, re-
gressive tissue in one patient, a hyperplasia of the pros-
tate gland in nine patients and non-pathological find-
ings in two patients. Six-month clinical follow-up in
two patients showed that the lesions were wrongly clas-
sified as negative. These must be seen as failed biop-
sies. The biopsy and the follow-up results are shown in
Table 1.

None of the patients complained of fever at the time
after the biopsy, although they did not receive any antibi-

otic prophylaxis. No complications were ascertained in a
patient with an indwelling catheter, either.

Discussion

Early cancer detection programs seem to be the key to
achieving an early detection of prostate cancer and may
lead to an increase in the number of patients with curable
diseases who can undergo curative radical prostatectomy
or curative radiation therapy [18]. Thus, the mortality
of this disease can be decreased. Tumor volume, TNM
stage, Gleason score and PSA level are relevant prognos-
tic factors of prostate carcinoma.

In patients with elevated PSA levels, transrectal ultra-
sonography (US) is routinely performed. Likewise, since
1989 endorectal MR imaging was been used increasingly
to prove and to predict the extension of prostate cancer
[2, 19-21]. In this regard MR imaging provides a high
tissue contrast of the detailed structure of prostate gland
and periprostatic tissue without the use of a contrast me-
dium. However, non-cancerous tissue, such as prostatitis,
dysplasia and prostatic hyperplasia, can show low-inten-
sity areas similar to prostate cancer [5, 19, 22-24]. T2-
weighted echo-planar imaging (EPI) has potential useful-
ness in the detection of impalpable PSA detected pros-
tate cancer [25]. New developments in MR techniques
such as the gadolinium-enhanced dynamic subtraction
technique [26, 27] and spectroscopic imaging [8, 28, 29]
may improve the results for prostate cancer detection in
the future. However, because of largely overlapping en-
hancement pattern, cancer will probably not be depicted
within adenoma by dynamic imaging, at least by using
low temporal resolution [26].

For the assessment of indistinct prostate lesions, his-
tological clarifications have mostly been performed. At
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Table 1 Histological results after MR-guided biopsy and follow-up [prostatic specific antigen (PSA), Gleason score (GS)]

Patient Age Histology GS PSA Follow-up
1 61.4 Fibromatous hyperplasia - 9.4 PSA/clinic
2 58.6 Carcinoma with perineural infiltration, GS 6 6 (3+3) 11.2 PSA/clinic/surgery
3 55.2 Hyperplasia - 8.6 PSA/clinic
4 63.4 Hyperplasia, lymphocytic infiltration - 4.8 PSA/clinic
5 61.3 Chronic prostatitis - 12.8 PSA/clinic/antibiosis
6 55.6 Adenomatous hyperplasia - 13.5 PSA/clinic
7 62.8 No malignancy - 6.4 PSA/clinic
8 69.0 Well-differentiated adenocarcinoma 6 (3+3) 9.7 Surgery
9 57.7 Hyperplasia - 13.4 PSA/clinic
10 65.3 Regressive prostate tissue - 10.9 PSA/clinic/surgery
11 60.9 Adenomatous hyperplasia - 16.1 PSA/clinic/surgery
12 59.1 Fibromyomatous hyperplasia - 10.1 PSA/clinic
13 74.1 Hyperplasia - 17.2 PSA/clinic
14 65.7 Chronic prostatitis - 10.9 PSA/clinic/antibiosis
15 59.4 No malignancy - 7.4 PSA/clinic
16 48.7 Hyperplasia - 5.2 PSA/clinic
17 68.6 Acinar adenocarcinoma 1-2 11.8 PSA/clinic
18 63.6 Adenocarcinoma 7 (3+4) 28.0 PSA/clinic/surgery
19 65.0 Azonal clear cell carcinoma 6 (3+3) 16.1 PSA/clinic/surgery
20 68.4 Acinar adenocarcinoma 7 (3+4) 152 PSA/clinic
21 66.0 Adenocarcinoma 6 (3+3) 14.9 PSA/clinic/surgery
22 69.2 PIN 1 - 8.4 PSA/clinic
23 68.5 Chronic prostatitis - 16.3 PSA/clinic
24 66.0 Adenocarcinoma 6 (3+3) 21.6 PSA/clinic/surgery
25 64.6 Adenocarcinoma 7 (4+43) 12.7 PSA/clinic

the moment, transrectal ultrasound-guided systematic
sextant biopsies as described by Hodge [30] have be-
come a gold standard, and they are commonly performed
on an outpatient basis. Nevertheless, it remains unclear
how many biopsy cores are mandatory for optimizing tu-
mor detection. So far, biopsies of 12 sites of the prostate
have been described to increase the detection rate of
prostate cancer and commonly have been applied [19,
31, 32].

Frequently, a negative result after transrectal ultraso-
nography is achieved in patients with a highly suspicion
index of prostate cancer. The detection of prostate can-
cer through a second US-guided biopsy is a rather com-
mon finding and was encountered in previous studies in
12-30% of patients with the results of the first biopsy
being negative [14]. In contrast, cancer detection in the
third and fourth biopsy is rare. Third and fourth biopsies
should only be obtained in an exclusive group of pa-
tients with high suspicion of cancer [14].

The cancer detection with targeted biopsy of the pros-
tate performed on the basis of high-frequency Doppler
ultrasonography (US) showed no benefit for the biopsy
results, and a substantial number of cancers detected
with sextant biopsy findings will miss [33]. Possibly pa-
tient position caused flow asymmetry in patients who un-
derwent biopsy resulting in these poor results [34].

Transrectal ultrasound-guided prostate needle biop-
sies are generally safe, although the incidence of compli-
cations after transrectal ultrasound-guided needle biop-
sies has been reported by different authors [14, 18, 31].

Fever or general signs of infections could be observed in
1.2% up to 53.3% and sepsis in up to 5.4% of the biop-
sied patients [18]. At least two deaths from anaerobic
septicemia have been reported [35, 36]. Several studies
have shown a decreased rate of infectious complications
after application of antibiotic prophylaxis [18]. The liter-
ature indicates that hemorrhage with gross hematuria is
the most common complication after transrectal ultra-
sound-guided biopsies. At least 50% of all patients have
persistent hematuria 3—7 days after the biopsies [18].

The depiction of suspicious prostate areas with high-
field MRI offers the possibility to use this imaging meth-
od also for the guidance of the needle to the prostate
gland during biopsies in order to achieve better biopsy
results. Localizing and targeting tumor foci with MR im-
aging before the prostate biopsy may increase the cancer
detection rate [9, 37]. Vilanova et al. published that en-
dorectal MR imaging may be helpful in patients with
discrepancy of clinical status and biopsy or with PSA
range of 10-20 ng/ml. Systematic biopsies should not be
performed in patients with negative results after endorec-
tal MR imaging [38]. Perotti et al. showed a high rate of
tumor detection with transrectal US-guided biopsies of
suspected tumor foci after the use of endorectal MR im-
aging findings [4]. Nevertheless, MR imaging-guided bi-
opsy may improve accuracy because it can be performed
directly, without matching MR imaging and transrectal
US findings.

However, a problem in the initial years of MR imag-
ing was the great amount of time that was necessary
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to take MR images, so that MR-guided interventions
seemed unlikely. The speed of MR imaging has been
drastically increased so that in 1988 the first interventions
with an MRI device could be performed [39—41]. The in-
creased interest in open systems is mostly due to the
higher comfort level of the patients and the lower system
and service costs. Even though open MRI devices were
first described in 1987 [42, 43], it was not until 1995 that
open MRI devices were established for routine clinical
diagnostics and interventions with a wide spectrum of ap-
plications.

Papanicolaou et al. [15] reported about the safe use of
a transgluteal approach for prostatic biopsies after procto-
colectomy with CT guidance. In these patients, no com-
plications were observed, and all patients tolerated the
procedure well [15]. The transgluteal approach makes it
possible to minimize the risk of injury to the bladder,
bowel loops and external iliac vessels. The lateral access
at the MRI improved the patient comfort, because a prone
position as with CT-guidance is not necessary [44]. Other
groups described their first experiences with a transper-
ineal access for MR-guided biopsy of the prostate gland
[16, 17]. This transperineal access was used by different
groups for the MR-guided insertion of the therapy nee-
dles for cancer treatment [45, 46].

Also, the first robotic systems were used for a trans-
perineal needle placement into the prostate and showed a
positive potential in a variety of other percutaneous clin-
ical applications [47]. However, these systems were not
regularly applied in human bodies and could therefore
not be used in a magnetic field. Hata et al. [17] preferred
the direct way through the perineum for the biopsy of the
prostate gland and expected an increasing sample vol-
ume in the peripheral zone. We believe that the use of
the transgluteal approach provides comparable results for
the biopsy of the peripheral zone and superior results for
the biopsy of the apex. The puncture of lesions in the pe-
riphery of the prostate gland is probably easier to per-
form. However, no comparison of the access routes was
implemented.

For a successful biopsy, two parameters are of impor-
tance. First, tracing the instrument path and position for
secure positioning into the lesion. Second, the monitor-
ing process for control and presentation of the performed
biopsy. It is possible to monitor functional information
such as blood flow, temperature dispersion, organ perfu-
sion and diffusion, which makes MRI superior to other
monitoring devices. While using other imaging devices,
compromises between the two points of interest listed
above have to be made.

The cancer detection rate with transrectal US-guided
biopsies was described to be from 10 to 50% in different
studies [18, 48]. Although our sample size is small, it
seems that the obtained results of MRI-guided biopsies
are comparable or superior to US-guided biopsies in pa-
tients with previously negative US-guided biopsies. The

falsely negative results might be caused by a multifocal
appearance of the prostate cancer and the small volume
of sampled biopsy specimens, which represents only a
small part of the area assessed with MR imaging. The re-
peated collection of biopsy trephine with the coaxial ac-
cess might improve the clinical results. Withdrawal of a
specimen from different suspicious lesions of the pros-
tate might improve the diagnostic accuracy.

In our study, we showed that percutaneous MRI-guid-
ed biopsies of the peripheral zone of the prostate gland
with a transgluteal approach are feasible, safe and accu-
rate. The long transgluteal needle passage is stabilized
by the gluteal muscles so that accurate positioning of the
needle is possible [44]. All patients were treated on an
outpatient basis with no significant complications after
the biopsy.

The transgluteal access used by us facilitated the bi-
opsy of the peripheral zone of the prostate gland without
the introduction of intestinal germs, as there was no con-
tact with the intestine. Our first data show that a prophy-
lactic antibiotic coverage seems unnecessary for the
transgluteal biopsy approach of the peripheral zone of
the prostate gland without increasing the number of pros-
tate infections. Nevertheless, it is still possible that the
bowel could be nicked or traversed using this access path
to take histological samples from the medial parts of the
prostate gland [44]. In those cases, and in patients with
possible contact of the biopsy needle to the bowel during
the intervention, antibiotics should be given to decrease
the risk of septic shock [18]. Therefore, transgluteal MR-
guided biopsies of the prostate are generally considered
to cause no or minimal discomfort, and it has become
common practice to perform them without general anes-
thesia.

A disadvantage of our study was the difference in the
imaging technique for diagnostics and intervention. For
the diagnostics of the prostate lesions we used a high-
field MRI and the images were obtained in a supine posi-
tion with the use of an endorectal coil. For the diagnosis
high resolution T2-weighted images were used.

In contrast, the images used for biopsy-guidance were
T1 weighted, obtained in a lateral decubitus position,
with less resolution and without an endorectal coil. Nei-
ther the zonal anatomy of the prostate nor the suspicious
lesions can be well differentiated in T1-weighted se-
quences. For these reasons the biopsied lesions cannot be
directly visualized, so that the target lesions had to be
extrapolated based on probable movement and deforma-
tion of the prostate relative to other structures in the pel-
vis.

At the moment the quality of the T2-weighted se-
quences is not satisfactorily for the guidance of the biop-
sy. A further problem with T2-weighted images is that
the needle cannot be visualized as well as in T1-weight-
ed images. However, better visualization of the zonal
anatomy might be achieved with modified fast T2-
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Table 2 Total results after MR-

guided biopsies of the prostate Patients

Positive biopsy

Negative biopsy TM in follow-up after negative biopsy

land
& 25 10

13 2

weighted sequences for low-field MRI resulting in better
biopsy results. In contrast to this the additional use of an
endorectal coil at the low-field system provides better re-
sults in the detection of the target lesion resulting in a
higher biopsy sensitivity for the detection of prostate
cancer.

Possibly in the future the transgluteal access can be
also used for the guidance of prostate biopsies in a high-
field system. The shape of the new MRI systems might
be a further step to the performance of biopsies in a
high-field system. However, first the instrument produc-
ers have to transform their technical applications for a
wide range of uses.

Despite these first positive results, further randomized
studies have to follow to evaluate the clinical value of
MR-guided biopsies of the prostate gland in comparison
to US-guided biopsies to detect prostate cancer in pa-
tients with suspicious lesions.

It is not the intention of the MRI-guided biopsies to
replace the more simple, effective, prevalent and eco-
nomical transrectal US-guided biopsies. This biopsy
technique is rather intended to provide an alternative to

the prevalent US-guided biopsy in patients with high
suspicion of prostate cancer, with persistent elevation of
PSA level and indistinct results from endorectal coil MR
imaging after prior negative routine systematic US-guid-
ed biopsies, which should be performed in specialized
clinics. Since the costs of MR-guided biopsies are high-
er, the indication for this technique must be critically
verified. However, a cost reduction of this expensive
technique can be achieved by avoiding repeated unsuc-
cessful TRUS.

In the future, it might be possible to reduce costs in
patients with negative US biopsy findings with this ex-
pensive technique when repeated US-guided biopsies are
expected over a long time (Table 2).

Conclusion

Transgluteal access to uncertain or suspicious prostate
lesions by MR-guidance is a safe access with a low com-
plication rate and could be used as an alternative method
to transrectal US-guided biopsies.
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prostaie hiopsies, The g of this x|||.,|:. wWis o Ex
mpme the leasthaliy el salely ol o |T.||1-_!.:I|.|| | g
progch for ME-guided bropsicsin patiems with uncertain
O SEsrcioas prosiale Fewigws i endierectal :|':_'|'-||._"!|L
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1 7%

Ht. 3 Typsal purmamisg of dhe paticm 0 Bl decahitas gdur-
ing ik biopsy of the prostate glind (v an opismal beopsy ap-
proah. MR conspatibie im-cooen cinaponents of the mmeryomioaal
MR iSbapoetom Comcepton (02T o tamp 0§ for optimeal Hebting

wl the imrartin, & Nessble surfacse codl 2 an in-nm cinsele
wills moweisd 400 and o scal 440 e an casy pécformance of the b
Ll

comend, ARl pationis hadd 60 ssop doteag B h Betone (Be Bopsy, Fla
itls amd necesiary medications conld be comamed unid 2 h befone
hc inlery el

P e juu].llu.'d' ol he opsess on open U AT MR LEHETHE TS
ey [N agretom Coneato, Sicimens: Eflsapon, Chermany | wilh @
vertical DNeld-anin was used bocause it prowides 1he perorming
physecan wall & wide lassdal aooess o the patesl, 1he reoeaver
wis a fexible, sndard, mofii-purpose ool (Siemenn; Frlmegen
Crermany ) with o deamgecr ol 43 om, gnd ghe donl was posatiomsd al
the patients” grealer pochanter. Comsiant minanring and evalus
Lo o (B pall of the Biopay ansmnsmonls b8 wiell a2 e omagiig
mamagdeacnl was done wilh o slandard inereom workstatom | Sie-
mens; Erlangen, Cermesy | The semp for the bopsy n demonirs-
ed mo g 2 The previcisly wimplded ME mmages waore necruibed
fvr the plannimg of the Blopsy path and the posationing of the pa
Bierils lqn" paticnls’ e e wis chosen 1o allow g real-time MRL-
guided Binpsy and o faciliaie aceess by the phvaician. We psedl 5
e g lutes| sppicach Tl 1 gy of ihe prostate glasd (g, 3
Adter chooning the path fos the procedune the poiot of insemion
waE iarked by gang 8 maiier L e enpecied pokal ol sRseimion
o by umang real-lbme imaging sogoiber with a finger as an cuomol

£r

For the localizatiom amd the planneng of ihe Bopsy paifs o
FLASH (st kow angle shith J-DGRE seguence | THT = D0AR
M anghe 707, B-mm seeison nckness, W IS6 inalfos scomislion
fime 15 ) aml 8 medified FLASH 2.[D20GRE sequence (TRITE=
REELT: Fligs anghe ™7, K- wecison thickoess, W2 56 maltrig ae-
guisktion time 16 o) wore weed, We did not tabe T2oweighiod imag
oF bevanse e mwvdie cantcd be vesnalioed s well & 1w T -weighi
imapes durisg the boopsy,

Mumiicring during ke procedere wis perfommed oing the
FLASH 2-D-LRE sequenee i TRTE=HEVD; flip angle T, B-mm
wrtion thickness, W56 mairiv. soqEsition time 1K v Afier i
hllll‘ﬁ.} FLASH 2-InEHE AL (TR TE= (% 1|||1 angle

Fig. X |.'h.|'i| wing of the vnal seectangs of the male pelvis, which
mapht be marked during the bsopsy of the prostate gland (5] with g
Iransghiles]l sooess 1) rechaem (), intermal pudcndal srery sl
veindmidic perve (3L gluteal anery and venfischialsc nerve i)

W, Eepam section theckness, WHe2Sh mairiv, seguistieg me
1R ek were wsisd B nake ol TunBer complacilons,

Adier disenlecton of the sbin und boca) infilranion ssesrhests
| 1= md fegal ensghigt i Scanidasaim; AvireleinsCa Wieilsl, U
many 1], u 15 gauge bivgpsy meedle (Pencil Tip, Somuser. Heelm
Laermiany | was guided po the Targer hewinm so hat o roe-gu MED
compatshle baipey bansdy {Somatos; Berling Geérmany b of 16 pouge
i wiee cosald he emeetued imi the ST e T TR e "|!|JI'|I|'.': JERNTT
'..|||||_'d-r-| oo wifig Besand it wilhdrawn wath ihis coaxial sechi que
Ios psssre 8l esonigh fevlifogics] meiemnal could Be agyubss] fop
hesdibapical clantication. A dstal of Y8 divee samples weore Leken
imedian 3.8 per patenth Bronm unceriam of sispiciois sbims, sed
tha prgpiiane Banpay samiples werg Tived e 10 forraldiinde. The
procedare tene was reconded. The biopsies were perfonred o all
paents 2 @0 ifabon restmenl with obscrvation fd 2 b afler
the procedure. Side elfects afier the hiomies were evalinied by @
ik ol the pabienls o e Tollveang weeks

I Mt samgbiss o dhagmiosni mecrises i irephine biopas
wire deiermined as false negaive. The coment of Tisal disgnisis
ol patients with hompn results wis made by & clmical follow-ep
hetween G anid 15 momhs | median e 9,7 monibks) The rag e
i Bosuraey Was schigved by gommparig @ chaipos (R B e
level and the Fasipaibalogscal dingnosis. The indscation for sairgs-
gl Eealmeet was madk By e urilogiag aad the pation] haed o8
anir resutis amd the patienty” request. The dingnostic aocaracy for
that Bbstnlosgs ool iPag By sasmiplis Wi repoabdd fih TR pmsiieg,
rue negalive, false positive or lakse négative, confirmed with s
gery o clinkcal Todlivw -up

Results

The average size of the prostate gland was RE em!
(range 27.1-83.2 em'i. High-ficld MRI documented sig-
il abnormalities in 14 patbents in the left peripheral
foie of the prostale gland amd in |1 patients in the ngh
peripheral zone. Mean shee of the suspicions prosite les
won wax 1]l mm ::lrl.lrinj: from %o 15 mm

Thie baopsies wene performed technically successfully
in all patients. The biopsies were performed i oall poe
tients using the FLASH soquences. and mdditionally
five paticnts using the modifiod FLASH seguesces. The
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Fig. 4 &m Trumsaersal 12
weiphied TSE image obiained
wilhia I35 1 svsleom iseng a6
epdorecial onid I TRITE=
A, ST TIN Y o @ fed-wemsr

patenl b shivs el a s

id Bl wn 1 1 i

il 1hae sl ol e b
which wias § pRoa
hlo casgor, b 1| -we el
FLASH I TR/ TE=11K9} danng
Inigesty ol 1P gefilral soiie 10
ther 0 YT oapen Toedd ey<iem

aedr il 35

The imwaes ahawey 1Bl a salle
el o 1B By
irem | inio geniral pros

hruc iy s o pamsble. Hasiodog
cal st démomstrated a pros
gl e a1

mean member of mage neguisations uscd dunng 1he pro
codire was 3.7, ranging from 7T o 22

In all cuses the locatwon of the area wilh the susm
St lesion leads w g safe approach by using ME guid-
ance. The median peedbe armifact meeasuresd was 1.2 mim

ramge 19-5.6 mm), The pasition of the peedle tip could

b wiell visanelgees) o all putients. The sssuilization of the
nf Bhsnie, the vessels and thie bigpsy necdle wits pood o
maderaie 0 all paticnts, resilitng in o safe guidance of
hie baopsy {Fig. <)

e medion operanon Wme from cnienng 1o keaving
ihe operaliog room wos 194 min (moaximon

il wmim P35 mind. The medion puncioee iome from
e insertion of the necdie through the skin o negdle re
irsction was 113 mbn dmaximum 168 min and minimum
5.3 . The median disiance of the access Pl wias
P20 o dranging from 108 100153 cm)

Al the tme of the biopsies all patems folembad ihe
Irzatment with aimmal or no discomion afer bocal anes-
iheska. Only iwo T A B ail all pakiemis g sl be
matiris ailer the blopsies. Mo recral bleeding or oiber
ko cotmplications s'ere observed during the procediire
o Llee |1'|HI'I'.\.II|E' dave Lakewise, no mdjor ComgpliCaEmns.
delimned as those neguiring haspital sdmissions, wens ohe
servdd il any paEbicnls

The wrephine biopsy viclded o malignan dazmoss in
IEn |'-;|Ii-|:|1l-._ wn indfeciinis réactom n ihnee pabénls, e
Eressivie Deabe in o puiient, o hyperplasia of ihe pros
e :.:i,m.l N nine patienis and nr-n-Ful:lh:lIn:.-l;.lI il
ings in two patienis Sie-month clindeal follow.up in
Lvs HECTES showed thid the lesions were w Illlhlll!, s
wilipd as negotive. These must be seen 33 [naked Biogs
higw, The I:|-,|-|:\-_x:. and the follow-up resulls are shown in
Tubde 1

None of the paisents complained of fever o (e fayme
miter the bheopay, although they did ned reosve any anlbi-

153 mim

g |1||||'||L_l.'..|'\.|'. Mo |_||||:]'i|:|_u|||||'.'. WETE asrertaincd m
patsenit with an indwelling catheier, cither

Earty cancer defeciyon programs ssem bo be the key o
achicving an carly defeclion of prosiale cancer amd may
|zl By @ poecieise i the niribeet of panenis willh Ciirahle
aisgipses o can undergo cursdive adical prstaieciony
o curanve mdimton therapy 1R Thuas, the mesialiny
of this disease can be decrensed. Tumor volamae, TR
slge, Cilemann score anad FFRA kevel ore relevant proghi
ine Factomrs ol Prosiose Corcimnii

In potienis with elevaled PSA kesvels, tramsrecial wlem
sonnogrophy (LS} i routinely perfomicd. Likewise, since
1989 endorectal ME imaging wis been used increasingly
loy prow'e andd o predicl the exiension of prosiale cances
|2, 10=-210L In this regard ME imaging provides @ high
ssane combrsl o the demled stractene o prostate glond
add periprmiabic tssue withou the use of o conbmst ine-
dium, FHowever, non-cancerons lissue, soch ag prosisibs.
ilyaplnsia amd prostafle hyperplasia, cun shaow low-anlen-
iy mhcas sinpliur i prostse cancer |3, 1%, 22-24). 1.2
welghied echo-planar imaging (2P has potential sefial-
mess im the déetechiim ol ||r||,'|;|||'|;||1|-.' PSA delecied pros-
tate cancer [28). Mew developmicns in ME echnigees
wuich as ihe g;ujnl||]||||1]-|_'-||I|.||i.;|_'|1 .I},n.m'.h' wribilfic hiOn
techmigue |6, 27| und spectroscopc imaging [8, 28, T
may improve the resulis for prostane cancer detection 1
the Tuture., However, beenuse of Ergely overlapping en
hancement panem, cancer will probably not be depscied
within ademomn by dyvaomic imaging, ot least by usang
b |h.'|'||'|5‘illn.l| resolution | 26]

For the assessment of iisdistingl prostate |csaons, has-
idogical charlications ave mostly heen performied. Al

Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 275 of 309



178

Tahle ¥ Hissalogesal pesults giter MB-paided biopsy amd [wllow-up |prestatic specific sstigen (P54 L Oleasos soreg (053]

Patien Ape Histabogy us PSA Fulbew-up F
i hl.4 Fabramatius ksperplasa - g PRANEinic
2 By 'L'-whtmwufipn'muﬂ indilitatsot, G5 & B3l il.2 PEAN BN arpor
L B2 My pevplasia - i 1% A bmie
¥ fld iy perplasia, lyinphegytic infileraisan 48 Phaskinic
: ;-;.; Chrms proatabiiis - HE 15 Ade Bniclamibsin s
Adlemcsnmins hypurplasss i PRA
T (] P mmiali - fd Miadcdine
& A0 Well-different SABOC ATCRIHTIA LESA T 61 Surgery
i 517 Hiy praplasia - i34 PS A i
i o ] Rugresaive prewlate tsne [FL] 1A linicfsurgen
] b Adencanamns hyperplasia 168 IS Ak nicisirpeny
il 1 Fetnsmyinmalngs hyerpleis Iink PE ARl
i3 Tl F s | msadclenic
4 65T Chetnie prosianiis e A A Enicantiosas
1] 554 W snaligmancy 74 PEAfclinic
T 7 ’ £ 53 PSAelinic
[ fl b Astsar ks isoma 1-3 I8 S A lmic
L s Addenocaicisoma T i) EL A PYA limiclwurper
L) B0 Asvnal cleer ool carcinma i3l ] PS5 A Timic i pges
I fidd i Taked 5.3 PSSl
i s 00 Alerssancimesma LIRS EY 14% PEAR S i
o iy 2 5 bl | - B PSAL limic
a3 fns {hronic prostaliis - if.4 PEA im
M s, 11 Adenocanipoeny fided) e LAl surgery
5 fidl % A e s e T i) 123 oA s

the oienl. tramrectal ulirsound.guided  syslematic
sextant biopsies as described by Hodge |30] hove be.
come a pold stamdard, and they pre commionly perfoemad
om an ouipatient basis. MNevenbelbess, 10 remains uncleas
Fovw mamy biopsy cores are Tor optirmaging -
maf detection. S0 far, biopsies of 12 sites of the prostate
have béen deseribed o inercase the dewction rane of
Enmiu cancer and commmwnly have been applied 19,
1, a2l

Froguently, a negative result after tranarectal ulirmo-
pography s achieved in patients with a highly suspecion
index of prosate cancer. The delection of prosate can-
ver through & second Us-guided Biopsy is o rather com-
mon linding aml wiss encountered in previs shidies in
12-30% of patients with the resislis of the first biopsy
being negitive [14]. In contrasi. cancer deleciion in ibe
ihird and fouarth blopay s rare. Thind aod founh biopsics
should wnly be ablamed in an exclasive group of pa-
tients wilh high suspicion of cancer | 14],

The cancer detection with tegeted biopsy of the peros-
tate perfvemed on ihe basis of high-frequency Doppler
ultrasonography (LS1 showed no benefit Gor the hiopsy
resulis, and 0 suhsinntial number of cancers deteeted
with sextinl buspay findings will mass [33]. Posaihly pa-
tienl position caused [Tow asymumetry in pagienis who an-
derwend biopsy resuliing in these poor nesulis | 34,

Trameectal ultrasound-guided prosiate needle hiop-
sios e genernlly safe, dlthoagh the incidence of compli-
cations after transrects] uhirasoamd-guided needle biop-
4hes has been reponted by dilferend authors [ 14, 18, 3],

Fever or general signs of infections coubll be observed in
P25 up 10 53,35 and sepsis in up o 5.4% of the hiop-
sigdl patiemts |BR). AQ beast twi depths (e anaerobag
sepricemiba have been seporied [35, M), Several stuidics
have shown o decreased rabe of infectioos complicalion
afber application af anfibiotic prophylaxis 113 ], The liver
atire inflcares tha hemorthage with gross hematuria s
ihe maost common complication afier transrectol uirae
soral-guided Wopsses, At beast 504% of all patkenis hove
rersisient hemanaria 3-T days afer the biggpsies | (8],

The depiction of suspickus prostale areas with high-
Tield MRT offers the possibility 10 sse (his imaging metb-
ol also for the guidance of the meedle o the prosiate
gland during bopsics in onder (o whicve heber biopdy
resulis. Localiving wnd fargeting tumor foci with MR e
aging befone the prostate biopsy muy incresse the cancer
detection rate 9. 37]. Vilanova et ol published that co-
dorectal MR imaging may be helplul m patients with
discrepancy of clinical siatas md biopay or with PSA
range of 10-20 ng/ml. Systematic biopsics should mod be
performed in patients with negniive resulis afler endorecs
kil MR imaging |38]. Perotd i al. shivwed a high rate of
timior detection with transrecial US-puided biopsies of
suspecied tumor foci wlier the use of cadonecial MR lm-
uging findings [4]. Nevenheless, MR imaging-guided bi-
opsy may improve accuracy becauwse it can be perfonmed
directly, without marching MR bmaging and insacctal
7S inalimgs.

However, a problens in (he mintad veirs of ME omag-
kg wias the grem amoum of lime thal wos nocessary
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m ke MR imepes so thar ME-guided imtervenlions
seemed umlikely. The speed of MR imoging has been
drastically increased sy that jn 1988 the first nterventions
wilh an ME] devece could be perfommed [39-41 . The in-
creased inberest in open systems i omostly doe o the
Il ghier comfiort level of the parients and the Tower system
Al service coabe Even though open MBI devices were
firsl described in 1957 |42, 43), 1 was ool unb] 1995 thai
opery MEL devices were established For reutine clinical
diagnostics and interventions with a wide spectrum of ap-
plicatsoms.

Papanicoluon et al. [15) reponed about the sale we of
i ransgluieal appromch for prostutic Bidggsies after proct-
colectmy with CT puidanice. In these patéenis, my com-
plicotions were ohsenied, and all patients wlersted (he
procedure well | 15]. The temsghuical approsch makcs @
praanibdie 1 mindmize che misk ol ey e the Bladder,
bowel boops and extemal iliac vessels, The laberal access
ul the MR improved the patient comifort, because o prone
posriion as with CT-gmdance s por pecessany [44]. Cihier
proaips disseribed their fird experiences with & unsper-
ineal aceess for MR-gaided by of the prostale glaid
[ I D7) This wanspetineal mooess was wsed by differem
proups Tor the MR-guided inseetion of the therapy nee-
ables (o cuncer trealiment |45, 46],

A, the st rohotic systems were used for a frans-
perineal needle placement o the prostate and showed 3
possitivi potential in o varkety of other pereutinecss clin-
fcal npplications [47). However, thise systenis wiene nol
iegularly applicd m hemin bodies and could therefione
rol he used in a magnetic field. Mois et al. [17] prefemed
the airect wy through flse perineum fim the hopsy of the
prostae: glamd and expected an increasing sample val-
iime i the peripheral zone, Wi belicve tha the use of
ihi tranag histeal spproach provades comparable resalis for
thie biapsy of the peripheril rone amd supenor resuls fo
the hiopsy of ihe apes. The puniciure ol lesions in e pes
riphery of the prosiste ghand is probably casier o per-
foem. However, no companson of the mocess rouhes was
impdemenied.

Far i successful bopsy, two parameters ane ol imgxic-
bimee. First, tracing the instrement path and position
secute positioning inbo the lesion. Secoml, the moaitor-
i prowvess fior conliol and presentation of the performed
bigpay. It is possible 10 monitor functional infirmation
ssch as blood Mow, emperatere disperdon, ongua perfi-
st and diffusion. which makes MBI superior 1o other
monitring devices. While using other imaging devices,
comprtaiicies between the two paints of inferea listed
ihove have by be mide.

The cancer detection mibe with trunsrecial US-goided
bigps s was described (0 be From 10 1o 300 o diferem
siudies [18, 48], Alhough our sample size & small, i
weems that the obsined results of MB-guided biopsies
ure compagable or superior 0 US-gusdod biopsies in pa-
fienis with previously negative US-guided hiopsies. The

folsely megative results might be caused by o muallifocal
appearance of the prosoe cancer aml the smull volume
ul sanipled binpay specimens, which represeats only a
sl part of the areds wowssed with MR imaging, The -
feented qlection of bispsy trephine with the coanial sc-
cess might improve the clindcal resulie. Whhidnosal of a
specimen from different suspiciows fesions of the peos-
Il might improve the disgnostic securcy.

Im e sasly, we showed that percutineous MR L-guid-
el biopsies of the peripheral foae of the prosiaie glond
with o transgluteal approsch ore feasible, safe and seci-
rute. The long transglutea] newlle passage §s stahilized
o thae glineal museles so thay pecurate positioning of the
needle is possible [44], All patients were trealed on an
dutpatien basis with no significenes complicitiog alia
ihe hinpsy.

The mansghnéal access usal by us Luclitaie) the by
opsy of the peripherl rone of the prostote gland withour
the maroduction of imesing germs. s there was no con-
tacl with the intestine. Duar first dalu shaw that o peoghy-
luctic amibintic coverige seems unnecessary for the
tranisglisieal biopsy appromch of the perpheml ase of
ihe prostsie pland without increasing the number of prose
fie bnfectsons. Neverhelew, it s «ill possible that the
bovicl could be micked or traversed using this access path
i take histological samples from the medial parts of the
prostate gland [24]. In those coses, and i paticms with
possabie conbiuct of the hiopsy neadle o the howiel duning
the inlervention. ailbestics shoild be Ei'l.'l:'ﬂ i decresse
the risk of septic shock | 18]. Therefore. tmpsgluieal ME-
Buided biopsies of tse prosuite are generlly considercd
By wcunse oo oor minimal discomfon, end o has become
commmen praclice o peooom them withoul genenl anes-
thesia,

A disadvamage of our stwdy wis the difference in the
imaghing iechnigue for diagnostics and intervention. For
ihe dimgnosiics of the prosime lestons we wsed o high-
fichd MR und the imapes wene obiained in a sapine posi-
tipr with the wse of an endorectal coil. For the diagnosis
Inigh resolution T2-weighted images were used,

I cointrust, the images used for hiopsy-guidance were
T weighted, oboined in o lieral decubiins positos,
with bess resolution and without an endorectal coil, Nei-
ther the somal anatomy of the prosiabe nor the suspiciois
lecions con be well differeminied in Tl-weighted se-
yuences. For these reasons the Mopsded lesions cennot be
dhircctly visualized, so that the target lesions hal 1o be
extrapalated based on probable oy ement and deflommias
tion of the prostme reladive to ctlier structures in the pel-
wis,

Al the momienl the guality of the T2-weiphied =e-
spuences is nol satisfactorily for the guidance of the Biop-
sy, A further problem with T2-weighted bnuges 15 thad
the needle canmd be visualiced ax well as in Tl-weigh-
el images. However, beter sisualication of the ponul
anpbmy  might be schieved with modified fosg T2
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puibded Biopsies of the prosipe Taliénts

Poitave hinpsy

Mopalive bepsh T™ s Tollenai-up Aoy mdpainig ].lll“jl

. o L ik

13

[

welghted sequences Tor low-Nield MR resuliung is beger
Bivrpay mesuilis. In contrast i ihis the additional use of an
eborectal ool ot e low-feld svsiem paovides betler re-
aulis im the detection of the wngen kesion resulting in a
Iigher hiopay sensinivity for the detection of prostone
Cancer

Possibly in ihe futisne the iransglaeal access can be
by maed Tor the puidance of printaie biopsses in o high-
field system. The shape of the new MBI systems maght
e a funher step (o the performance of biopsies in a
high-feeld system. However. fima the insiniient produc-
ers have to ramsform thear lechnical applications for a
wide range of uses.

Diesgiuie these Tt posative resalis, Tunber randaomiaed
gipdies have 0 follow fo evabiade the clinical vahie of
MEB-guided biopsics of the prosiate glund in companson
 LS-guided biopsies o deiscr prosme cancer in pa-
tients with suspicious lesions,

It i sl the imtention of the MRI-gindel bigpsies 1o
replace ihe more simple, effeclive. prevalemt amd eon-
pomicil transrectal US-guided biopsies. This biopsy
wehrigue s maiher infeaded o provede sn allermative to

the prevakent US-puided biopey in pasents with high
sspicion of proskibe cancer, with persistent ¢lévation gf
P5A level and indistinet resuilts fiom endorecinl a6il Mg
imaging alber price negalive rouline systematic LS-uaid-
eu bhopsaes, which should be performsed in specialimegd
clinics. Since the coats of MR-guided biopsies sre lagh.
er, the indication for his technigue must be critically
venflied. However, o cosi meductsn of this expensivg
iechniduie can be achieved by avoiding repeated mnoge-
cessful TRUS,

I the fulure, i might be poasible 16 reduce cosls iy
patients with negative US biopsy fimbings with thas ex-
pensive lechougue when repeated US-pusded hopsies arg
eapecied over 3 lng time | Tabibe 2

Conclusion

Trafsgluteal access i URCETEIIR OF ~USPICas piosiale
besions by MR-guidance is o safe aceess with a i com-
plication rate ond conld be used o an alientive uetiod
b bransresial US-guidsd hiopaies,
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MR-guided transgluteal biopsies with an open low-field system in pati... https://pubmed.ncbi.nlm.nih.gov/15351902/

lofl

B An official website of the United States government
Here's how you know

FULL TEXT LINKS

] -E. -Er.l_u-n.
Eur Radiol. 2005 Jan;15(1):174-82. doi: 10.1007/s00330-004-2458-2. Epub 2004 Sep 4.

MR-guided transgluteal biopsies with an open low-
field system in patients with clinically suspected
prostate cancer: technique and preliminary results

Stephan Zangos ', Katrin Eichler, Kerstin Engelmann, Mukhtiar Ahmed, Sebastian Dettmer,
Christopher Herzog, Wasilios Pegios, A Wetter, Thomas Lehnert, Martin G Mack, Thomas J Vogl|

Affiliations
PMID: 15351902 DOI: 10.1007/s00330-004-2458-2

Abstract

The purpose of this study was to examine the feasibility and safety of MR-guided biopsies with
a transgluteal approach in patients with uncertain or suspicious prostate lesions. Twenty-five
patients with uncertain or suspicious focal prostate lesions detected by high-field MR imaging
of the prostate gland using endorectal coil imaging were biopsied with a transgluteal approach
in a low-field MRI system (0.2 T, Concerto, Siemens). The procedures were guided using T1-
weighted FLASH sequences. The prostate gland was biopsied repeatedly with a coaxial
technique through a 15-gauge pencil tip with a 16-gauge biopsy handy (median 3.8 samples
per patient). Complications and biopsy findings were documented retrospectively. Using T1-
weighted sequences biopsy procedures were performed successfully with MR guidance in all
cases without any side effects or complications. The median intervention time was 11.3 min.
Pathological findings revealed ten cases of hyperplasia or atrophy, three cases of prostatitis,
ten cases of carcinoma and two cases of normal tissue. The clinical follow-up showed that in
two patients prostate cancer was missed at MR-guided biopsy. Transgluteal MR-guided biopsy
of the prostate gland is a safe and promising approach for histological clarification of uncertain
or suspicious lesions.

Related information

Cited in Books
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LinkOut - more resources

Full Text Sources
Ovid Technologies, Inc.
Springer

Other Literature Sources
The Lens - Patent Citations

Medical
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MedlinePlus Health Information
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STAT- MEDLINE
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IS - 0938-7994 (Print)
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VI -15
IP -1
DP - 2005 Jan

Tl - MR-guided transgluteal biopsies with an open low-field system in patients with
clinically suspected prostate cancer: technique and preliminary results.

PG -174-82

AB - The purpose of this study was to examine the feasibility and safety of MR-guided
biopsies with a transgluteal approach in patients with uncertain or suspicious
prostate lesions. Twenty-five patients with uncertain or suspicious focal
prostate lesions detected by high-field MR imaging of the prostate gland using
endorectal coil imaging were biopsied with a transgluteal approach in a low-field
MRI system (0.2 T, Concerto, Siemens). The procedures were guided using
T1-weighted FLASH sequences. The prostate gland was biopsied repeatedly with a
coaxial technique through a 15-gauge pencil tip with a 16-gauge biopsy handy
(median 3.8 samples per patient). Complications and biopsy findings were
documented retrospectively. Using T1-weighted sequences biopsy procedures were
performed successfully with MR guidance in all cases without any side effects or
complications. The median intervention time was 11.3 min. Pathological findings
revealed ten cases of hyperplasia or atrophy, three cases of prostatitis, ten
cases of carcinoma and two cases of normal tissue. The clinical follow-up showed
that in two patients prostate cancer was missed at MR-guided biopsy. Transgluteal
MR-guided biopsy of the prostate gland is a safe and promising approach for
histological clarification of uncertain or suspicious lesions.
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Early Citations to Zangos

Source Document

Zangos, S., Eichler, K., Engelmann, K., Ahmed, M., Dettmer, S., Herzog, C., ... &
Vogl, T. J. (2005, January). MR-guided transgluteal biopsies with an open
low-field system in patients with clinically suspected prostate cancer :
Technique and preliminary results. European Radiology, vol. 15, issue 1, pp.
174-182, doi: https://doi.org/10.1007/s00330-004-2458-2.

Citations 2005-2006 (in chronological order)

Atalar, E., & Menard, C. (2005, August). MR-guided interventions for prostate
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Derakhshan, J. J., & Duerk, J. L. (2005, August). Update to pulse sequences for
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interventions. In The First IEEE/RAS-EMBS International Conference on
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Hennenlotter, J., ... & Schlemmer, H. P. (2006, October). MRI-guided
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BK Medical - Customer service - Transducer User Manuals

https://web.archive.org/web/20120216191355/http://www.bkmed.com...

The Wayback Machine - https://web.archive.org/web/20120216191355/http://www.bkmed.com/transducer_user_manuals_en.htm
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Transducer User Manual

User manuals
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Here is an overview of the most up-to-date transducer user manuals in English. For other languages, please contact your local BK Medical
representative. You can find the type number on the transducer plug itself.

Type Download User Manual
1850 Endosonic Probe
2050 Anorectal 3D Transducer
2052 Anorectal 3D Tran
8551-R  Endosonic Multiplane Transducer
8553 Convex Array Transducer
8560 Linear Array Transducer
8660 Linear Array Transducer
8862 Craniotomy Transducer
8863 Burr-hole Transducer
8665 Curved Array Transducer
8666- 4-Way Laparoscopic Transducer
RF
8667 Endfire Curved Array Transducer
8670 Linear Array Transducer
8802 Curved Array Transducer
8808 Biplane Transducer
8808e  Prostate Biplane Transducer
8809 Linear Array Transducer

Type Products no longer supported
8506-S Endovaginal Endfire Transducer
8515-S  Intraoperative Transducer
8658 Biplane Transducer
8559-S  Intraoperative T-Probe
8659 Intraoperative T-Probe
8661 Endovaginal Endfire Transducer
8565 Convex Array Transducer

l1of2

Type
8811

8814
8815

8816

8818
8819
8820e
8823
8824

8827

8830

8837

8838
8848

8848

8870

Type

Download User Manual

Linear Array Transducer
Intraoperative Biplane Transducer

Intraoperative Transducer

T-shaped Intraoperative
Transducer

Prostate Triplane Transducer
Endovaginal Transducer

Curved Array Transducer

Curved Array Transducer
Intraoperative Biplane Transducer

Small Footprint Cardiac
Transducer

Curved Array Transducer

Small Footprint Cardiac
Transducer

3D ART Transducer
Endocavity Biplane Transducer
Assembly instruction for use with

CIVCO steppers, UA2000,
UA2001, UA2010 and UA2011

Transducer

Download User Manual

8567-S  Convex Array Transducer

8570

8803

8804

8805

8806

8817

Linear Array Transducer
Convex Array Transducer
Linear Array Transducer

Linear Array Transducer
Endovaginal Endfire Transducer

Convex Array Transducer

See Also

Scanner User Manuals

Accessory User
Manuals

Care, Cleaning &
Safety.

6/28/23,12:10 PM

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

Page 299 of 309



BK Medical - Customer service - Transducer User Manuals https://web.archive.org/web/20120216191355/http://www.bkmed.com...

© 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

20f2 6/28/23,12:10 PM
Advance Medical Designs, Inc. - EX1013
Advance Medical Designs v. Corbin Clinical Resources, PGR2023-00041
Page 300 of 309



60€ JO 10€ 93ed
[£000-£207dDd “S0IN0SIY [BIIUI[)) UIGIOD) A SUTISI(] [BIIPIN dOUBAPY
CTOTXH - "ou[ ‘SudIsa(J [BOIPIN 2OUBAPY

gl 7} BIED
I@0N DSURI] fANEIadcENU| 188 JBONpsURl] sLBdRinp Jiud
SjEnuEl
3 0! iS800Y 3] tilejdig siAjelediend] 198 JeonpsueIiL Oz ey
nuej R Jaanpsuel] ABiNy Jiaur 188 BanpsuBll gz el
B B EOEE _[epuel Jdsn peojumog JedAL | [enyep Jash PE
‘Ji@sy Bnid JaonpsL 1) ay) uo Jaquiiu adAy ayy puy 1ed |
o] 110 S+ Ta T IB|U0D ase y10- ‘ysnbu:l w sjENUBW JBS| 1BONPSUE) a)Ep-0)-dn 1SOW By JO A
sjenuitly J
ad Alas JElS S| uel Jas YWvdiH WOOId
&M ¢ EDA M HopsT ) SIUBAS pue tmMaN Dew) o SjusunEsuL 5 Jogn)
—— = = ENES St S [y
idnousy pur  seayn 21Bojeuy Fa
1COIf%
B = = \-
IS (8207 | de w M
2
ﬁ_ @ LY US S|ENUEW J3SN Jainpsu uyfu
H....m ._r. __..“.,.... LA IV R AL |ty P 4 | SN ...,_._”_“__..._n.ﬂ..."..__....."..Hu.._..._r.n_.n.__.__._u.] 1+ LRI o T _m_._ _"u_

3l

E:"‘Hﬁl &l

N
-

Bi

31

..-.I

it
=

1l

1558
2502

0S0Z

igaldal
il auaH

sueJj

ue aJen

19

e
TOE 994 a1

ndes 1

1 W g
il B0 W38 0D

D =



BK Medical - Customer service - Transducer User Manuals

https://web.archive.org/web/20120224102636/http://www.bkmed.com...

The Wayback Machine - https://web.archive.org/web/20120224102636/http://www.bkmed.com/transducer_user_manuals_en.htm
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Transducer User Manuals

User manuals

Analogic Ultrasound Group

Star Service

Curiliwrsey S witn

Home Contact Jobs Sitemap Login Local Sites

| B |
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Here is an overview of the most up-to-date transducer user manuals in English. For other languages, please contact your local BK Medical
representative. You can find the type number on the transducer plug itself.

Type Download User Manual
2050 Anorectal 3D Transducer
2052 Anorectal 3D Transducer
8551-R  Endosonic Multiplane Transducer
8553 Convex Array_Transducer
8560 Linear Array Transducer
8660 Linear Array Transducer
8862 Craniotomy Transducer
8863 Burr-hole Transducer
8665 Curved Array Transducer
8666- 4-Way Laparoscopic Transducer
RF
8667 Endfire Curved Array Transducer
8670 Linear Array Transducer
8802 Curved Array Transducer
8808 Biplane Transducer
8808e Prostate Biplane Transducer
8809 Linear Array Transducer

Type Products no longer supported
1850 Endosonic Probe
8506-S Endovaginal Endfire Transducer
8515-S  Intraoperative Transducer
8658  Biplane Transducer
8559-S  Intraoperative T-Probe
8659 Intraoperative T-Probe
8661 Endovaginal Endfire Transducer
8565 Convex Array Transducer

l1of2

Type
8811

8814
8815

8816

8818
8819
8820e
8823
8824

8827

8830

8837

8838
8848

8848

8870

Type
8567-S

8570
8803
8804
8805
8806

8817

Download User Manual

Linear Array Transducer
Intraoperative Biplane Transducer

Intraoperative Transducer

T-shaped Intraoperative
Transducer

Prostate Triplane Transducer
Endovaginal Transducer

Curved Array Transducer

Curved Array Transducer
Intraoperative Biplane Transducer

Small Footprint Cardiac
Transducer

Curved Array Transducer

Small Footprint Cardiac
Tran r

3D ART Transducer
Endocavity Biplane Transducer

Assembly instruction for use with
CIVCO steppers, UA2000,
UA2001, UA2010 and UA2011

Tran r

Download User Manual
Convex Array Transducer
Linear Array Transducer
Convex Array Transducer
Linear Array Transducer
Linear Array Transducer
Endovaginal Endfire Transducer

Convex Array Transducer

See Also

System User Manuals

Accessory User
Manuals

Care, Cleaning &
Safety.
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BK Medical - Customer service - Transducer User Manuals

https://web.archive.org/web/20121111224953/http://www.bkmed.com...

The Wayback Machine - https://web.archive.org/web/20121111224953/http://www.bkmed.com:80/Transducer_user_manuals_en.htm
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User manuals
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Here is an overview of the most up-to-date transducer user manuals in English. For other languages, please contact your local BK Medical
representative. You can find the type number on the transducer plug itself.

Type Download User Manual Type
2050 Anorectal 3D Transducer 8819
2052 Anorectal 3D Transducer 8820e
8560 Linear Array Transducer 8822
8660 Linear Array_Transducer 8823
8666-  4-Way Laparoscopic Transducer 8824
RF
8667 Endfire Curved Array Transducer 8826
8670 Linear Array_Transducer 8827
8802 Curved Array Transducer 8830
8808 Biplane Transducer 8836
8808e  Prostate Biplane Transducer 8837
8809 Linear Array Transducer 8838
8811 Linear Array_Transducer 8848
8814 Intraoperative Biplane Transducer 8848
8815 Intraoperative Transducer 8862
8816 T-shaped Intraoperative 8863

Transducer
8818 Prostate Triplane Transducer 8870

Type Products no longer supported Type
1850 Endosonic Probe 8659
8506-S  Endovaginal Endfire Transducer 8661
8515-S  Intraoperative Transducer 8803
8551 Endosonic Multiplane Transducer 8804
8553 Convex Array Transducer 8805
8559-S  Intraoprative T-Probe 8806
8565 Convex Array Transducer 8817

l1of2

Download User Manual See Also

Endovaginal Transducer System User Manuals

Curved Array Transducer Accessory User
Manuals
V: lar Tran r

Care, Cleaning &
Curved Array Transducer Safety,

Intraoprative Transducer

ProART Robotic Drop-In
Tran r

Small Footprint

Cardiac Transducer
Curved Array Transducer

Rigid Laparoscopic Transducer

Small Footprint Cardiac

Transducer
3D ART Transducer

Endocavity Biplane Transducer

Assembly instruction for use with

CIVCO steppers UA2000,
UA2002, UA2010, UA2011

Craniotomy Transducer

Burr-Hole Transducer

Transducer
Download User Manual

Intraoperative T-Probe

Endovaginal Endfire Transducer

Convex Array Transducer

Linear Array_Transducer

Linear Array_Transducer
Endovaginal Endfire Transducer

Convex Array Transducer

6/28/23,12:07 PM
Advance Medical Designs, Inc. - EX1013

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

Page 305 of 309



BK Medical - Customer service - Transducer User Manuals https://web.archive.org/web/20121111224953/http://www.bkmed.com...

8567-S  Convex Array_Transducer

8570 Linear Array Transducer
8658 Biplane Transducer
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