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1 What exactly is an O-arm?
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O-arm 

FDA 510K approval with substantial equivalence for 
predicate fluoroscopy system
Initially cleared in 2005 with substantial equivalence to 
Siemens SIREMOBIL

Two parts: O-arm Image Acquisition System (IAS) and Mobile 
View Station (MVS)
Conforms to IEC 60601-2-43 for X-ray Equipment for 
Interventional Procedures

Presenter
Presentation Notes
Looks a bit different than that
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What exactly is an O-arm?

Located in Operating Rooms
Mobile
Primarily used for surgical guidance

Orthopedic Surgery
Spine Surgeries
With localization hardware/software

It is NOT a Diagnostic CT Scanner
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From O-arm O2 Manual

Acquisition Modes: 2D

Auto Brightness or Manual Technique Options

Standard Fluoroscopy 30 f/s
High Level Fluoroscopy 30 f/s (limited to 30s continuous)
Low Level Fluoroscopy (15 f/s)
Multi-plane 2D Mode

Acquires fluoro images at 4 pre-set locations
Includes Last Image Hold
Noise Reduction option with multiple levels
Collimator adjustments (large steps)
Handswitch or Pedal to apply radiation dose
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From O-arm O2 Manual

Acquisition Modes: 3D

Standard 3D Mode (391 Projections over 13 Seconds)
Low Dose 3D Mode (35% less dose than Standard)
High Definition 3D Mode (745 projections over 26 seconds)
Enhanced Cranial 3D Mode (745 projections and better IQ)
Stereotaxy mode (High Def 3D) for localization purposes
20 or 40 cm FOV
Multiple Patient Thicknesses Settings (Changes mAs)
Anatomy Selection (Changes mAs)

Head
Chest
Abdomen/Pelvis
Extremity
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Multiple Versions

Original O-arm 510(k) clearance in 2005
O-arm 1000 510(k) clearance in 2009
O-arm  O2 510(k) clearance in 2015

O-arm O2 includes new features:
Low Dose 3D Mode
40 cm FOV for 3D imaging

Half Fan Acquisition
High Definition Acquisiton



Limitations
Requires Performance Checks and possibly Maintenance after 
collision

High patient entrance dose rate at Isocenter (3D position) 
Which regulations should really apply?
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2 Hands on with the O-arm
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Transport and Power up 
GET HELP! (Especially Your First time!)

Battery assisted drive of  IAS using handle
Wheel brakes need to be dis-engaged
Transport IAS and MVS separately
Position IAS in room (lock brakes)
Need imaging (Radiolucent) table setup in operating room or 
wherever testing
Powering UP:

Connect MVS to power
Then IAS to MVS
Then power up
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Positioning and Closing the 
O-arm
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Positioning
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3 Measuring Output (Fluoroscopy and CT)
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Imaging Geometry
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Manufacturer Reported Air Kerma Rates
(Patient at Isocenter)

NOT at the FDA defined position for maximum exposure rate calculations

Patient entrance exposure rate when at Isocenter can be SCARY HIGH for 
fluoroscopy

Very important for operator education and patient safety

System (properly calibrated) does comply with maximum dose limits 
defined by FDA
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Comparison of Fluoroscopy Dose 
Measurements

Medtronic O-Arm ZiehmVision Siemens Artis Zeego

Presenter
Presentation Notes
O-arm, Ziehm, XA
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Typical Outputs 3D Modes
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Example Measurements (3D)

3D Imaging Transaxial FOV of 16 cm
CTDI100 measurements do not capture all of dose
CTDI100,w measured with 100 mm chamber and CTDI Phantoms at 

center and periphery can be used to compare to reference 
values (manual and console)

Centering phantom can be challenging
Stabilize phantom!

Flat table + Heavy Cylinder = CRASH!
In air measurements or phantom with small chamber dose 
measurement options
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4 Image Quality
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Fluoroscopy Image Quality

Standard Fluoro O-arm 1000 Standard Fluoro Ziehm Vision

Presenter
Presentation Notes
See 5 to 6 large objects and only 1 of small object and only 1 lp/mm Ziehm can 
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CT#s Acquisition Mode Dependent

120 kV 
78.2 mAs
6.87 mGy

120 kV 
298 mAs
26.17 mGy

Presenter
Presentation Notes
Big diff in CT # between low dose and high def for these settings, can’t see 
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Spatial Resolution Dependent on Acquisition Mode

120 kV 
78.2 mAs
6.87 mGy

120 kV 
298 mAs
26.17 mGy

Presenter
Presentation Notes
Low on left on high dose on right
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O-arm vs CT Scanner Corgi Phantom (Body)

O-arm
120 kV and195 mAs
CTDI:17.2 mGy
Phantom Dose: 34 mGy (single axial)

CT Scanner
120 kV and190 mAs
CTDI: 13.7 mGy
Phantom Dose: 37.4 mGy (helical)

Presenter
Presentation Notes
Standard abdomen on left vs CT abdomen – orientations are flipped
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O-arm vs CT Scanner Corgi Phantom (Head)

O-arm
100 kV  and 745 mAs
CTDI: 81 mGy (Head)
Phantom Dose: 81.5 mGy (single axial)

CT Scanner
120 kV  and 330 mAs
CTDI: 53.6 mGy
Phantom Dose: 67.27  mGy (helical)

Presenter
Presentation Notes
Standard head (m) vs diagnostic head – similar windows, flipped orientation
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Med Phys. 2020 Feb; 47(2):467-479

Comparison of dose distributions

Presenter
Presentation Notes
O-arm is C
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Med Phys. 2020 Feb; 47(2):467-479

Noise Power Spectrum
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Med Phys. 2020 Feb; 47(2):467-479
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MTF

Med Phys. 2020 Feb; 47(2):467-479

Presenter
Presentation Notes
O-arm  is c
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O-arm Overall System ASsessment

Med Phys. 2020 Feb; 47(2):467-479
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5 What do I NEED to measure
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Classified and registered as fluoroscopy system
Patient entrance at 30 cm from input
Maximum exposure rates
Refence point air kerma accuracy
DAP accuracy
High contrast resolution (mag modes)
Low contrast resolution
Output Reproducibility
HVL
Tube potential accuracy
X-ray field/collimation accuracy and alignment
Display Monitor

Fluoroscopy Tests
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Not required but recommended to treat it like non-diagnostic CT scanner
Image quality

Low and high contrast resolution
Uniformity
(Not CT # accuracy)
NPS, MTF, Cone Beam Artifacts, Cupping (with appropriate phantom)

Can measure Dose in air or other phantom if benchmarked to acceptance 
CTDI100

CTDIfree,air values not available in Technical Reference Manual

Computed Tomography Tests
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