
3/13/25

1

Cone Beam CT
of the (Upper) Cervical Spine

Cameron Bearder, DC, FABVR, FACFN-c, FABBIR-c, DACNB-c 
In progress: DCCJP, FNORA

Soon: DIANM
March 2025, PostGradDC Virtual Grand Rounds

1

DISCLAIMER

● NO disclosures (full price, but welcome help)
● NO “demands” (give it a couple more years)
● ALL references will be provided (cited)
● ALL CBCT images are from Keystone (unless noted)

I’m here to present compelling information, 
that’s changed the way I practice and approach 

the evaluation and treatment of the Cervical Spine
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My HOPE for this presentation is that you (the audience):

● Stay awake and limit private browser surfing during the presentation

● Gain insight into the capabilities for CBCT in Chiropractic

● Use the information to think critically, for simple and complex cases alike

● Think more like a student, as opposed to an “expert” who knows it all
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Presentation Itinerary 

1. VERY Brief Intro

1. What’s CBCT?

1. CBCT v CT v X-ray

1. CBCT in the Research

1. CBCT in Chiro

1. The Goods
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Hi, I’m Cameron  

● Clinical Research; focus on cervical biomechanics and … eye movements

Target is 
extinguished at 

1200 ms

Neural Integrators 
(MVN/NPH/medulla) 
hold eyes on target

Recognition
(higher cortex)

Avg 200 ms

Burst Neurons in 
PPRF (pons) move 
the eyes to target

Cerebellum creates accuracy of 
eyes arriving on target
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What’s CBCT?  

● CBCT - Cone Beam Computed Tomography 
○ CBCT is a recent imaging technology (late 1990s, article written in 2008).

https://pubmed.ncbi.nlm.nih.gov/18805225
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○ CBCT is a recent imaging technology (late 1990s, article written in 2008).
○ A divergent pyramidal- or cone-shaped source of ionizing radiation is directed through the middle of the area of 

interest onto an area x-ray detector on the opposite side. The x-ray source and detector rotate around a rotation 
fulcrum fixed within the center of the region of interest. 

○ During the rotation, multiple (from 150 to more than 600) sequential planar projection images of the field of view 
(FOV) are acquired in a complete, or sometimes partial, arc. 

○ This procedure varies from a traditional medical CT, which uses a fan-shaped x-ray beam in a helical progression to 
acquire individual image slices of the FOV and then stacks the slices to obtain a 3D representation. Each slice 
requires a separate scan and separate 2D reconstruction. 

○ Because CBCT exposure incorporates the entire FOV, only one rotational sequence of the gantry is necessary to 
acquire enough data for image reconstruction.

https://pubmed.ncbi.nlm.nih.gov/18805225
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CT : CBCT - Comparison

● Since we’re discussing new and emerging …   
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https://www.chatgpt.com
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About Ionizing Radiation - CT Scans

https://www.aerzteblatt.de/callback/image.asp?id=130650
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About Ionizing Radiation - CBCT Scans

https://www.researchgate.net/figure/CAT-CBCT-Unit-Technical-Parameters-
and-Settings-at-the-Time-of-the-Study_tbl2_47394784
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About Ionizing Radiation - Comparison
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About Ionizing Radiation - Comparison

● How bout THESE apples:  
○ Effective dose for Neck CT = 3.3 MILLIsieverts
○ Effective dose for iCAT CBCT = 74 MICROsieverts

○ 3300 microsieverts / 74 microsieverts = 44.5 scans

https://www.translatorscafe.com/unit-converter/en-US/radiation-absorbed-dose/26-25/microsievert-millisievert/

~45 CBCT scans = 1 CT scan
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● What about when we compared the tried-and-true to the fancy-and-new?

● Is CBCT any better than XR?

● Well …  
○ Effective dose for iCAT CBCT = 74 MICROsieverts
○ Effective dose for Cervical XR (A-P & Lateral) = 140 MICROsieverts

https://pubmed.ncbi.nlm.nih.gov/18679095/; https://www.translatorscafe.com/unit-converter/en-US/radiation-absorbed-
dose/25-26/millisievert-microsievert
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XR : CBCT - Comparison

● What about when we compared the tried-and-true to the fancy-and-new?

● Is CBCT any better than XR?

● Well …  
○ Effective dose for iCAT CBCT = 74 MICROsieverts
○ Effective dose for Cervical XR (A-P & Lateral) = 140 MICROsieverts

○ 2 images - 140 microsieverts or 575 images - 74 microsieverts

https://pubmed.ncbi.nlm.nih.gov/18679095/; https://www.translatorscafe.com/unit-converter/en-US/radiation-absorbed-
dose/25-26/millisievert-microsievert
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XR : CBCT - Comparison

https://radiopaedia.org/articles/cervical-spine-ap-view
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XR : CBCT - Comparison
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XR : CBCT - Comparison

● At “face value”  
○ Effective dose for Neck CT = 3.3 MILLIsieverts
○ Effective dose for iCAT CBCT = 74 MICROsieverts

○ 74 microsieverts x 45 CBCT Scans = 3300 microsieverts …

https://radiopaedia.org/articles/cervical-spine-ap-view
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XR : CBCT - Comparison

https://www.researchgate.net/figure/Lateral-view-X-ray-of-the-cervical-spine-illustrating-cervical-spondylosis-
degenerative_fig1_365437404
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XR : CBCT - Comparison
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Compare-Contrast: CBCT v DMI v Xray
Time Exposure Source

CBCT (6DOF + Neutral) ~20 minutes 0.518 mSv Tang et al
(PMID: 34593735)

DMX (5 Studies) ~10 minutes Similar to DAVIS 
or 5.500 mSv

Katz et al
(PMID: 32150926)

Hauser
(caringmedical.com)

DDR (3 Studies) ~10 minutes 1.800 mSv Konica Minolta
(healthcare.konicaminolta.us)

Xray (Davis Series) ~25 minutes 0.540 mSv Simpson et al
(PMID: 18679095)

Cervical CT Scan 3.300 mSv (slide 10)

Flight from NY - LA 0.040 mSv (slide 10)
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CBCT in “The Research”

● 3 biomechanics studies

https://pubmed.ncbi.nlm.nih.gov/34593735/; https://www.nature.com/articles/s41598-021-01319-x; 
https://www.researchgate.net/publication/372696647
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CBCT in “The Research”

● 2 chiro practice studies

https://journal.parker.edu/article/78105; https://pmc.ncbi.nlm.nih.gov/articles/PMC9201332/
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CBCT in Chiro … UNOFFICIAL

● From the ancient Facebook Threads … likely circa 2010; Ciao, Italia!

● Jumped continents to BRAZIL, with the NC native Dr. Jake Hollowell

● Now, 2016(ish) → Dr. Hollowell offers multiple webinars for UC Blair CBCT

● Anecdotally, 2017-18 seems to be when CBCTs start popping up frequently
○ Post-CV19, its commonplace for a new UC Chiro to START with CBCT

● Rumors of a CBP Chiro … cannot confirm nor deny
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CBCT in Chiro … Official-ish

● Each state is “unique” regarding it’s approval
○ Red-Green-Gray

● Current efforts are through the ICA Upper Cervical Council

● A winning strategy …
○ Speak with Dr. Tyler Evans BEFORE approaching a State Chiro Board
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CBCT in Chiro … More Official

● CBCT On-Campus
○ Sherman
○ Life West

○ Northwestern 

● CCE Accredited Courses
○ Sherman - Live Virtual

● State boards are coming around, but not all 50 are saluting the CBCT flag
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CBCT in Chiro-sphere

● CBCT for CCI/AAI
○ Dr. Gillette in Spain
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CBCT in Chiro-sphere

● CBCT for CCI/AAI
○ Dr. Gillette in Spain

● Full-body CBCT by Planmed
○ Not for purchase in USA .. yet

○ $500,000 +
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The Goods - KL
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The Goods - KL

Yeah, BUT …

APOM Lateral Flexion 
XR

&

APOM Lateral Flexion 
DMX
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The Goods - Tangent

https://pubmed.ncbi.nlm.nih.gov/20813302/
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The Goods - Tangent

Results comparing an APOM to APCM

According to the results, 
the OLMI in the CLOSED mouth view showed 0.5mm +/- 0.7 MORE shift, 

with the ALDS in the CLOSED mouth view showing a 4.1% +/- 3 GREATER shift.

https://pubmed.ncbi.nlm.nih.gov/20813302/
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The Goods - Tangent

Results comparing an APOM to APCM

https://pubmed.ncbi.nlm.nih.gov/20813302/

90



3/13/25

46

The Goods - GP
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The Goods - MS
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The Goods - AA
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The Goods - AA
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The Goods - Normal
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The Goods - AA v Normal
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The Goods - RC
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The Goods - KH
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The Goods - MC
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The Goods - MC
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The Goods - KH
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The Goods - KH
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The Goods - KH
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The Goods - JB

104



3/13/25

53

The Goods - AP
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The Goods - VF
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The Goods - AC
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The Goods - IS
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Thank you!!!
@ drbearder on IG@ dr-cameron-bearder on LIkeystonespineclinic@gmail.com
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