Brain Biopsy
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RESOURGCES. ...ttt ettt ettt ettt e eeeeme ettt e e et e e et e e e e et s ammaa e e e e ea e e e eeneeeenansesenmmesnneeees 1
N[ n] (07 1 [ N PP P TP 1
D =T o TSP PPPPTRTPPIN 1
PROCEDURE ...t e ettt ettt st e oo e 4o 2o 4o e e e amme s e e e e e e e e e e eeeeteenenenbnnneeeeeeeees 1

STEREOTACTIC et ttttttt e e ee ettt e e eaaea e e eeeeetu e e eaeeesaa s amama s e e eeee et an e e eeeeesann s smanan s e eeeeesbnn e eaeeessnn s amennnns 1

NAVIQALION SCANS.....ccciiiiiiieiiiiiiii i immr e e eeeeeeeee e e e e e emaesssss e e e eaeaeaeaeeeesannesaaaaaaeeeeeeeeeeesnnnnns 1
T 0 |11 = Ui [0 o PSP 1
Vertek® Passive Biopsy Kit with Vertek Probe.............oooooviiiiiciiiice e 1
Trajectory Guide Kit With NavIQUS ProbDe............eiiiiii e eeeeceeee e 2
210 153V 2
TISSUE @IMOUNT NMECESSALY. ... uuuuuuuuieeeeeeeeeeeaaaaasaaaaeeeaaeeeeeeeeeannnaaaeaeeeeeeeeeessssnssnnnnmmmeeeessssnnnnns 2
T= 1 0] 0] T o = U= PSSR 2
POSTOPEIALIVEIY ...ttt e eeena bbb e e et e e e e e e e an 3
FORAMEN OVALE APPROAGH ...ccvvvttttttuuunnsaeeeeeeaaasssasaaasaaaaaeaasaeetessmanssaeesaaaaeeeesssssssssssmmmeeeeeesnnnnes 3
(=T o1 U] F= 11 o] o 1T RUSURRRPRR 3
210 153V 3
DEPth EIECIIOUE ... ...ttt e e e e e e e e e e e e s s e e e e e e e e e e e e e e e nannd 6.
015 (0 o PRSP 6

PINEAL REGION TUMORST ENDOSCOPIC APPROACH .. ..ccuuiiitiieeeiieeeinmmeeneeeesneeessneeesnnssmensesenneeeeed

PINEAL REGION TUMORSI STEREOTACTIC NEEDLE .....ccvvuuiuttuunnnnnssssmesssnnnnnnnnnsseeeeeesssssmmmsnnsssseeeeed
COMPLICATIONS ...ittettt e e eeettt e e eaama e e e e eeess e e e e eeetaa s eman e e e eeeessa e eeeeetss s smmesa e eeeeeessanaeeeeesennammnres 7

TISSUE TECHNIQUES, HISTOLOGICAL FINDINGS |

RESOURCES

Karl Storz NeuroEndoscopes and Instruments

INDICATIONS

Brain tumors - definitive tissue diagnosis necessary for treatment planriag.

2. Differentiatingresidual tumorfrom radiation necrosigcoagulative necrosis and vasculopathic
changes).

3. Mass forms ofnfection (abscess, cerebritis, tuberculoma), incl. differentiation from CNS
lymphoma in AIDS patients.

4. Rareviral encephalitides(esp.rabies CreutzfeldtJakob diseade

5. Vasculopathies(e.g. granulomatous angiitis).
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N.B. do not biopsyascular lesionk

Indicationsfor open biopsies
1) prominent blood vessels
2) hemorrhage within lesion
3) contemplated resection (during same procedure)

YIELD

Yield rate (i.e. ability to make diagnosis from biopsy):

1 82-99% innonimmunocompromised(NIC) patients vs56-96%. in AIDS patients

1 vyield rate is higher folesions that enharcewith contrast on CT or MRI (in NIC patiert®99%
vS. 74%).

PROCEDURE

avoidMANNITOL if lesion is small may shift target!!!

head secured in af@int Mayfield headholddif using G-arm- radiolucentframe,including pins,
is ideal but not necessary

1 carried out undegeneral anesthesi@gn adults,local anesthesiis possiblée.
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STEREOTACTIC

NAVIGATION SCANS

Use CTA / MRA whenever available to plan trajectories away from vessels.
1 toimprovetumor biopsy results:
1. MRS with maps (choline/creatine ratio) superimposed on MRihere is necrosis, where is
tumor
2. pMRI (PWI) - will see if it is enhancing piece of necrosis (no perfusion) or real tumor
(perfusiory )

REGISTRATION

Medtronic Stealth frameless navigation r e g i ssettarget(definite)afid skull entry
(preliminary)points.

May use alternative high accuracy registratiaregistration with O -arm (optional- may place one

bone fiducial to verify navigation accuracy after registration)

T need to use SdataehlradiblucendMayfiddo(wite @diolucent pins) to table;
Adogboned has two starbursts f ousesdiffdareatc h me nt
separate screwo attach to table frame!!!

N. B. attach fAdogboned f r on easierttsréachdor \(erie& t
arm during the case

1 O-arm is needed for registration only: attach passive cranial frame, sgpim @nd may remove-O
arm; remove passive cranial frame and use sterile one during surgery (leaving nonsterile one or
and covering \th sterile camera drape also works but is trickyeed to deflect OR lights to avoid
reflections of light).

Entry points and trajectories
o thalamug slightlylat er al t o Kocherdés point.

Target
Note: probe tip on Stealth corresponds to needlatiual biopsy window is marked by lines

on probe on Stealth screen (when on trajectory views only)

VERTEK ® PASSIVE Biopsy KIT WiTH VERTEK PROBE


http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/D.%20Diagnostics/D30-39.%20Biopsy%20(brain,%20nerve,%20muscle)/D34.%20Brain%20Biopsy.pdf
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/zzz.%20Book%20Resources.pdf
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/00.%20Catalogs,%20Brochures,%20Manuals/Storz/Karl%20Storz%20NeuroEndoscopes%20and%20Instruments.xlsx
http://www.neurosurgeryresident.net/Onc.%20Oncology/Onc1.%20Brain%20Tumors%20(GENERAL).pdf
http://www.neurosurgeryresident.net/Inf.%20Infection/Inf9.%20Encephalitis.pdf
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Vertek® Probe (9733158)has 70 mm shaft (vs. 50 mm in Navigus probegy need to add to
instrument list orCranial software module (as likely only Navigus Probe is there).

)

1 attach Mayfield leg to inside (facing patient feet) of Mayfield frame.

T use Adogboned attachment t o Mayfiomdndnstériedos
holding passive craal frame, one sterile for instrument guide)

1 prep scalpdrape place sterile passive cranial frame

1 attachsterileVertek instrument holding arho Mayfield (cut hole in drapes and assistant reaches

under drapes).
1 usingVertek Probeestablish trajectorthenmake incision

a) use 15 blade on long handle to make stab through Vertek port

b) disassemble Vertek port and make €ndskin incision withColorado Bovie tigmore

cosmetic than Navigus probe approach!!!)

1 twist holeis made with matchstick drill bit thragin Vertek armport d on 6t press on
it will bend!); usually it opens dura as well (if niouse long spinal needle).
trajectoryis verified using Vertek Proband entry point is reset on Stealth.
pressStealthfoot pedali this locks trajector (locking trajectory gives depth to target needed to set
depth gage on biopsy needle)
insert needle adapter to Vertek arm port and tighten
perform biopsy
remove entire biopsy assembly.
optional (incision is 5 mrii unable to reach galea this wayaleais approximated with one
inverted 20 Vicryl in interrupted fashion.
1 skini Monocryl 3-0 / staples and Bacitracin ointment.
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TRAJECTORY GUIDE KIT WITH NAVIGUS PROBE

Navigus® Probe (9733157)

1 14 mm bur holavith perforator;x remove (Kerrison or matchstick drill) bony shelf (esp. at
direction of biopsy)
1 biopsy assembly basdth 3 cortical screws
o angled (freedom 5° and 25°)
o straight (freedom 10° in all directions)
mountentire assembly: transparent hol@eops into socketwhite cap
i nsert Navigus Pr obtaectawt | oew ¢éntj glypresiygi o
Stealth pedal) note distance to target on screen
insertgrey needle holder
open dira using monopolar cautetyuchingbiopsy needlébecomes dirty maybe to avoid this?)
and then spindl4 G needle.
perform biopsy
remove biopsy nele (with closed windowpnd entire biopsy assembly.
placeGelfoam in bur ble, followed by cranial plate.
closurewith bur hole cover
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1 set biopsy needle stopper (on special measurement board) to distance to target on screen.
N.B. maximum needle length is 180 mm (even if distance from skull entry point to target is <
180mm, remember that Vertek Probe and needle adapter add 70 mm!)

1 insert both needles with closed biopsy window.

1 takecore biopsy in four quadranitsotating biopsy needle each time 90°; insert needle with closec
window Y open window Y apply suction (syri.
hub) Y quickly close window Y pull out nee:q
reinsert needle

N.B. always flush needle on Telfa as sometimes there is more tissue
1 when reinserting inner needle, gently aspirate air (otherwise, air gets plunged into brain).
1 may repeatiopsy againrotate 45°) thus, okdining total of 8 tissue coréssend for fozen

pathology

TISSUE AMOUNT NECESSARY

- few cellsmay be sufficient in diagnosis of metastatic carcinoma or lymphoma, whereas even
postmortem examination ehtire brairmay be inadequate to establish precise diagnosis in some
degenerativerametabolic diseases.

SAMPLING AREA

a) mass lesion / defined area imaging studies
1 possibility of tissue heterogeneitymultiple biopsies along needle trajectdinyough entire
tumor thickness (to the farthest tumor edg@)y provide more complete piceuof
pathological process.
N.B. sampling of only central area (e.g. complete tissue necrosis in tumors or
abscesses) may not yield diagnostic tissue!
b) diffuse pathologyno lesion on imaging) NONELOQUENT AREASf cerebrum.
N.B. random biopsies may be rthagnostic
1 type of tissue sampled (gray or white brain matter, leptomeninges) is guided by suspecte
diagnosis (tissue wedge consisting of cortex, overlying leptomeninges, and underlying
white matter provides most useful tissue sample).
9 tissue should be osidered potentially infectious (precautions for Creutzi@akob
disease should be taken).


http://www.neurosurgeryresident.net/

POSTOPERATIVELY

1 immediate postoperative head T normal, may go to the flodrgateway

FORAMEN OVALE APPROACH

1 patient supine under general anesthéslze facing down and taped wealhder gel donut{r.
Holloway) or horseshoe headholdé@r( Broadduk
if doing glycerol injection, patient is on the stretchean be sit up during procedure.
guidance
a) framelesshavigation e.g. Stryker maskassemble 18 G 3.5 inébramen ovale (vsspina)
needle with its plastic hub secured in Stryker tracking device; regilierate needidor
details- see
b) fluoroscopy (CGarm)i regular OR tabler stretcher arenough radiolucent for this purpose;
work underAP with beam aligned along trajectory (mouwtbrner to zygoma; see below) but
head rotatedway from operated sideshould clearly see foramen ovédietersection of top of
petrous bone with clivgsonfirmationi when movingp at i e nt APRsfludnoscapy upar
down, foramen disappears as beamasonger along foramen caal
prep cheek with chlorhexidine or Betadine
Hartel ds :l andmar ks
0 needleentry pointi 2-3 cm lateral to mouth cornémaybe also a little bit inferidr to
avoid lateral pterygoid plate in trajectpry
0 surgeon insestindex finger in patient's mouth (to palpatedguide needle tip through
mucosaas it is advanced, making certain it does not breaetosa)ppposite hand is
used to advance needlezdp needlenedial to coronoid process of mandialed
outside oral caty i.e. deep to oral muco$aneedle slides on medial surface of
mandibular ramughere needle trajectory becomes rather fixed, so if need to change
needle trajectory, withdraw needle back to this point).
o0 needle imimedat inner aspect of ipsilateral pupil + at poiri 8m anterior to external
ear canaht level of zygoma (practically, it is inverse EVD target).
when patient shows evidence of pain, anesthetists gives brief general anesthesia.
needle is advanced throufgiramenovale slowly advanced until slight release is felt (penetration
through Gasserian ganglion inttigeminalcisterni remove stylet and check f@SF flowfor
reassurange
d may feelmandible jerkwhen needle irritates CNV
0 may causdradycardiai wait before advancing needle until heart rate recoerge atropine
ready).
0 changeéfluoroscopyto lateral to verify i needle tip has to be just posterior to clivus
1 verify good position (espf unable to get CSFF
a) inject 0.5cm? of salinei shoud go easily without resistance (but may mean that needle is
too far and already in the middle fossa).
b) insertforamen ovale electrode through neéddkee if it slides along petrous surface
(meams needle is in Meckel 6s cave)
c) injecting Omnipaqué should fillMedkeldo s cave under | ive flu
of Omnipaqueneeded gives idea of cave volume).

T
T
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(GASSERIAN GANGLION PROCEDURES

- seep.CN5

A. 2spinalneedles
1. Onel8Gsize3.5 inspinal needle (attach tracking device to track the tip if using
navigation)i cannulate just foramen
2. Second needle is 22G 5 inch spinal neédleap SteriStrip on shafogip protrudes
1.5* cm from first needle tip (*or whatever distance to tumor)

1 insert second needle back and forth several times (to get tissue cores in) then gently aspirate ar
pass to cytologist for microscopy

B. Temno coaxial biopsy system

uoisn4aie) @

[REF]ACT1815 186G x 15¢m X5

Adjustable — Coaxial = Temno Biopsy System
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http://www.neurosurgeryresident.net/CN.%20Cranial%20Neuropathies/CN5.%20Trigeminal%20Disorders.pdf#Gasserian_ganglion_procedures

Readyto cannulate foramen ovale:
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Once cannulated, attach Temno syringe with plunger back:

I X s i
5 ~ohi -

Push on plungér biopsy tip exposure:
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Keep squeezing plungémwill fir e biopsy sheath over biopsy tip:

DEPTH ELECTRODE

- seep. E13 >>
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