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DIScuss

e Setting up a Hybrid Operating Room or Suite
e Training Staff

e Safety Training

e Discuss some procedures



No Financial Disclosures



Grant Funding from the NIH



Planning

. Grants em National Institute of Health

. BUy inrfrem’ Hespital Administiation/FInance



Advanced Multi-Modality Image Guided
Operating Suite (AMIGO)

® OR with Interventional Angiography System

® OR with 3T MRI Scanner

e OR with PET/CT scanner.



Why use image guidance???

e Visualize area of interest (aoi)

¢ Visualize marker, probes needles in aoi
e Soft tissue discrimination

® See adjacent critical structures

* Visualize tumor margins

* Cross sectional imaging

e Monitor thermal effect



Planning / Construction

e State Department of Health

¢ JCAHO Guidelines

e Architects - Construction Meetings
* Project Manager

¢ Guidelines for Design and Construction of
Hospital and Health Care Facilities

® AORN Guidelines
e MR Safety Guidelines



Planning Meetings

e Administration

¢ Radiology

® Nursing

® Anesthesiology

¢ Information systems

¢ Biomedical Engineering



Staff Training

. INUFSES

. Radielegy technelegists
. ARESthESIPIeQISTS

. RadielegIsts
. SUGEBRS
. Ancillarysstali



Radiology Divisions

. Anglegrapnhy

. MRI

. Nuclearsviedicine PEINEI
. Ultraseund



Layout

. ORWIthrMRI
. ORWithrAngie-ray:and Ultraseunad
. OR Wiithr PET/CI










Staff training

. Operating ReemrEnvirenment
Sternle envirenment With aiifexchange
Bovie, Bipolar Cusa, SCOPES;,

. Radiclegy, Envirenment
MR Scanner

CIF scanner
Xl C-ARIV



Nursing Orientation

e Spend time working in various radiology
environments or spend time in the operating
room

e Limit the number of staff being oriented to
hybrid OR until the core team member become
the experts

e Specific training should include live lectures and
videos pertaining to the various aspects of
radiology and safety

* Training should be repeated each year (on-line)



OR nurse vs IR nurse

®* OR nurse e IR nurse
Circulator/scrub Angio/CT/MRI/Nuc Med
Open surgeries & Minimally invasive procedures
minimally invasive Moderate sedation/ACLS trained
procedures Anesthesia sometimes present

Anesthesia always present



MRI & Radiology Safety Education

¢ Hospital Radiation Safety Officer should oversee
education and compliance of safety in the Hybrid
Operating Rooms.

¢ OR and Radiology staff must work together to
establish policies and provide education.

e Radiology staff are the experts in safety with the
specific image modality in which they are trained.
(MRI, CT, Angio, X-ray, Nuclear Medicine)



Radiation Safety

¢ Educate Staff on Radiation Safety

e ALARA - As Low As Reasonably Achievable
® Reduce Exposure-Time, Distance, Shielding
e Wear Dosimetry badges

e Wear lead aprons with thyroid shield



Lead Apron, Thyroid Shield,

Dosimetry Badge

® > piece apron distributes
weight of apron better

® Thyroid shield worn

wit]
bad

h thyroid dosimetry
ge attached

® >NC

| dosimetry badge

worn at waist level
inside lead apron

e Aprons x-rayed each year
to check for cracks or
holes



Dosimetry: measurement of the absorbed
dose delivered by ionizing radiation.
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Contrast Media

e Enhances visualization of Sl AR BT LS
area of interest. I —
e Patient with contrast

allergies should be pre-
medicated.

® Contrast Reaction Kits should
be available in each Hybrid
OR.

e X-Ray Contrast is different
than MRI contrast

Contrast reaction kit



Emergency Situations

. Periorm AAMOECKICODE

. Conthast Reactien Kits
. Cede Buttens onithewall inreach OR
. Designated area foracedein MRITeem



Safety

. Radiation
() IVIRI
. PET



Radiation Safety

. Yearylecture onrRadiation Saiety
. DESIMEN/ PACEES

. Wiraprareundiead aprens

. ALARA



MRI

. SCIEENING Guestionnaire fior all staii

. Yeany MR safety tirainingVidee wWith
guiz

. lerminelegy: gauss; lesla, quench

. THE MAGNEITIS alWways on

. ColorEcedinglinstriments

. Labelingrequipment



MR Safety

e ACR Policy

e Staff screening/training

® Patient screening

® VIR Zones

¢ Testing Instruments/Equipment

¢ Annual safety drills including
emergency in the event a patient has a
cardiac arrest while undergoing a scan



ALL MUST BE MR SAFE

. InStruments.

. lables; chains, et Stenls
. IV pPRIES,

. Anesthesia Machines

. Patient Moenitens



MRI Safety Course




PET/ CT

. PET

RAGIGACTIVE FACENS

Hallflife Vares dEPENGS OGN tracer
DESIMeEtR hadges

lrash dispesal

. CT

CIF plusluerescopy.
Ceadiaprens
DESIMELRY BACGES



. Brain and

Procedures

RitUiitary/ TUmerE rESections

. LLaser Therapy/ e brain tumer,

. Blrieast LUMPECIOMIES

. LURQG SUrgeR/INVATIS

. Cryethera
. BIGPSIES-

IV & MiIcrewave Ablation

AreState and seit tiIssue



| ______ ___u____ .

| i




Diagnostic Ax FLAIR Low Grade tumor  pjagnostic Ax T1 post gad



Ax T2 Blade —intra op

Ax FLAIR —intra op



Axial FLAIR —post surg

Ax T2 Blade —post surg



Ax T1 Post gad Ax T2 BLADE



Surgery

Coronal Image Sagittal Image

68 year-old woman with chronic headache, visual field
deficit. Suspected pituitary macroadenoma

Diagnostic MRI Post Gad



Intra Op images showing residual tumor



Images post gad done next day on L1



Cryoablation

. Minimally invasive
. Frieeze usinglangoenand Relum gases

. SEe Ice pallfen €l betteron MRl
. Walim COmpPresses terskin



The Freezing Process

Single prob
- Argon Gas R

* Passes through cryo-probes

* Tip is cooled & forms iceball -

' Iceball destroys tissue

' Iceball engulfs tumor |
=

Multiple probes






PET/CT-guided cryoablation
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Microwave Ablation

. PET/CT or MR guided

. Heat

. VIVW @ EnErator
. ProeE WIth tengs



Lung Surgery IVATS

. Visualize tumer enXEray/iluere
. [akes only tumerleaves nermal tiSSue

Instead elifiehectomy,



tissue

removed

Lung Wedge Resection Surgery
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MR Guided Prostate biopsies

. ElevatediPSAWIth falled TRUS (UltrasSeund)
. Nerrectumise canhelihave UsS guidead 19



Breast Lumpectomies

. 20-4009% off patients heed reder surgeny
. Surgically: ReEmeVve tumer

. DerMRIFter confiim tUmor ISTgeRE

. Pl getrs MR cenitiast

. ReEMEVE any residualitumor,



First post-contrast DCE-MRI 3D volume-rendered view showing the tumor

Golshan, Gombos, Jagadeesan
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Pre-procedural imaging Surgery

Post-procedural imaging Re-excision

Golshan, Gombos, Jagadeesan



First post-contrast DCE-MRI 3D volume-rendered view showing
showing the surgical cavity the surgical cavity

Golshan, Gombos, Jagadeesan



746 Procedures in AMIGO

Neurosurgery 142 ][Pelvic Biopsy, Ablation, Brachytherapy 294
Thoracic Surgery, Biopsy, Ablation 65 ][ Abdominal Tumor Ablation & Bx 229
Head & Neck Surgery 12 ] ( I -

e &

P DG

Skeletal Biopsy & Ablation 4 ] |




With Greatest Admiration and Respect

Dr Ferenc Jolesz 1946-2014



THANK YOU

akanan@partners.org
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