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Grand Rounds:
IVD Protrusions and Extrusions
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James Demetrious, DC, DABCO

● Active Practice >38 years

● Diplomate, American 
Board of Chiropractic 
Orthopedists

● Diplomate, International 
Academy of 
Neuromusculoskeletal 
Medicine

Clinician
● Post-Grad. > 24 years

● NCMIC Speakers’ Bureau 
for>10 years

● Northeast College of 
Health Sciences

● PostGradDC

Educator
● Academy of Chiropractic 

Orthopedists Distinguished 
Service and Fellow Awards

● American College of 
Chiropractic Orthopedists 
Outstanding Achievement 
Award

Honors

● Over 31 Peer-Reviewed 
chiropractic journal 
articles.

● Many Contributions to 
NCMIC Examiner and 
Podcast

Publications
● Editorial Reviewer for 

journals Spine, Annals of 
Internal Medicine, and 
Clinical Anatomy

● Former Managing Editor 
of Journal of Chiropractic 
Orthopedists

Editorial Community
● Lower Cape Fear Hospice, 

Board Member

● Founder, Past-President 
Wilmington Autism Society

● Optimists Club – Safety 
Officer
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Disclosures ● Dr. Demetrious owns and operates 
PostGradDC.com, a company that offers advanced 
online post-graduate continuing education.

● Dr. Demetrious is a member of the NCMIC 
Speakers’ Bureau. He teaches advanced continuing 
education course work throughout the United 
States.

● Text and graphics on the following slides are 
presented for educational purposes. Meticulous 
references and attribution have been made to 
respective authors and copyright holders.
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Disclaimer ●The views and opinions expressed in 
this presentation are solely those of 
the author.

●Dr. Demetrious and PostGradDC do 
not set practice standards.

●NCMIC does not set practice 
standards. 

●We offer this only to educate and 
inform.
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Earn NCMIC Premium Discounts

Full-time D.C.s can attend an 8-hour qualifying seminar 
and receive a 5% discount for 3 consecutive years on the 
renewal of their malpractice insurance premium (2.5% 

discount for part-time D.C.s).

To receive the discount, the DC can email or fax a copy 
of their CE form to NCMIC.

16James Demetrious, DC, DABCO

NCMIC
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Purpose…Time + Effort = Favorable Outcomes

James Demetrious, DC, DABCO

Study Implement Succeed
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Class Outline

●Cases for Consideration

●Prevalence in the Asymptomatic Population

●Imaging
●Nomenclature

●Dynamic Stenosis

●Chiropractic Care
●Complications of Surgery
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Some Cases to Consider
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Case Presentation #1
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IVD Resorption
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James Demetrious, DC, DABCO 22

● Virri et al. 44 found that sequestrated disc material contained more macrophages and involved 
a more intense inflammatory reaction than an extruded disc. 

● Autio et al. 36 found a higher incidence of disc regression in patients of 41 to 50 years. 

● Komori et al. 1 concluded that the migration of a herniated disc facilitated the resorption of a 
herniated nucleus pulposus because of greater vascular supply. 

● Autio et al.36 suggested that the thickness of the region of enhancement on the baseline MRI 
is the best predictor of the regression of disc herniation, with greater thickness being positively 
associated with absorption of the herniated nucleus pulposus. 

IVD Resorption

22
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Case Presentation #2
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Cervical Roots as Origin of Pain in the Neck or Scapular Regions
Tanaka et al. Spine. Volume 31(17), 1 August 2006, pp E568-E573

● A prospective study was conducted to determine 
whether the pain in the neck or scapular regions 
in patients with cervical radiculopathy originates 
from the compressed root and whether the site 
of the pain is useful for diagnosing the level.

● It was confirmed through this study that scapular 
region pain is generally the initial symptom in 
radiculopathy and can persist alone before the 
arm or finger symptoms develop.

● Pain in the scapular region can originate directly 
in the compressed root, and the site of the pain is 
valuable for determining the localization of the 
involved root.

24James Demetrious, DC, DABCO

Clinical Manfestations
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Case Presentation #3

James Demetrious, DC, DABCO

25

26

Prevalence in the Asymptomatic Population
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●36% of 98 asymptomatic subjects had normal discs at all levels.
●52% of the subjects have a bulge at at least one level.
●27% had a protrusion.
●1% had an extrusion.
●38% had one abnormality at more than one intervertebral disc.

James Demetrious, DC, DABCO

Prevalence in the Asymptomatic Population
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Prevalence in the Asymptomatic Population
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Prevalence in the Asymptomatic Population
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Prevalence in the Asymptomatic Population
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Of 1,230 healthy volunteers:
● 87.6% of asymptomatic subjects presented with disc bulging.
● 73.3% of males in their 20s had bulging discs.
● 78% of females in their 20s had bulging discs.
● 5.3% of asymptomatic subjects were diagnosed with spinal cord compression.
● 2.3% of asymptomatic subjects had increased signal intensity within the spinal cord.

James Demetrious, DC, DABCO

Prevalence in the Asymptomatic Population
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Imaging
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Imaging

James Demetrious, DC, DABCO

Variant 3: Subacute or chronic low back pain with or without 
radiculopathy. Surgery or intervention candidate with persistent or 
progressive symptoms during or following 6 weeks of optimal 
medical management. Initial imaging. 

In the absence of red flags, first-line treatment for chronic LBP remains 
conservative therapy with both pharmacologic and nonpharmacologic 
(eg, exercise, remaining active) therapy [19]. However, patients 
presenting with subacute or chronic LBP, with or without 
radiculopathy, who have failed 6 weeks of conservative therapy should 
be imaged if they are believed to be candidates for surgery or 
intervention or if diagnostic uncertainty remains. The goal of imaging 
is to identify potential actionable pain generators that could be 
targeted for intervention or surgery. MRI of the lumbar spine has 
become the initial imaging modality of choice in these patients.

33
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IVD Herniation Nomenclature
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IVD Herniation Nomenclature

From: https://radiologyassistant.nl/neuroradiology/spine/lumbar-disc-nomenclature-2-0
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Dynamic Stenosis
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Morphologic Changes in the Cervical Neural Foramen due to 
Flexion and Extension: In Vivo Imaging Study. 

Kitagawa et.al. Spine. 29(24):2821-2825, December 15, 2004.

Conclusions. The present results are consistent with those of previous 
in vitro studies and may explain the clinical observation that cervical 

extension aggravates symptoms in patients with cervical 
radiculopathy and that flexion often relieves them.

37James Demetrious, DC, DABCO

Dynamic Stenosis
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Upright MRI
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Upright MRI

39James Demetrious, DC, DABCO

39

40

Upright MRI
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“MRI Vision”
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Degenerative Cervical Myelopathy (DCM)

James Demetrious, DC, DABCO

42



9/3/24

22

Hoffman’s Sign
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Tromner Sign
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Chiropractic Care
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Chiropractic Care
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Should you adjust that herniated disc? Thoughts 
from a chiropractor/molecular scientist
W. Mark Erwin, DC, PhD1-3

1 Divisions of Neurological and Orthopaedic Surgery, University of Toronto
2 Research, Canadian Memorial Chiropractic College
3 Notogen Inc.

Corresponding author:
W. Mark Erwin, Divisions of Neurological and Orthopaedic Surgery,  
The Spine Programme, University of Toronto, 661 University Ave., Suite 1300,
Toronto, Ontario, M5G 0B7
E-mail: mark.erwin@utoronto.ca

© JCCA 2023
The author has no disclaimers, competing interests, or sources of support or funding to report in the preparation of this manuscript.

Low back pain accounts for the most years lost to 
disability of any malady worldwide but most cases of 
disc herniation (DH) and degenerative disc disease 
(DDD) resolve with conservative methods. Numerous 
tissue sources of pain affecting the degenerative/
herniated disc have been identified, with changes 
secondary to the influence of inflammation figuring 
prominently among them. Due to the proven linkage 
of inflammation to the pain and progression of disc 
degeneration, anti-inflammatory/anti-catabolic and 

Les douleurs lombaires sont responsables du plus grand 
nombre d’années perdues pour cause d’invalidité, 
toutes pathologies confondues, mais la plupart des cas 
de hernie discale (HD) et de discopathie dégénérative 
(DD) sont résolus par des méthodes conventionnelles. 
De nombreuses sources tissulaires de douleur affectant 
le disque dégénératif/herniaire ont été identifiées, les 
changements secondaires à l’influence de l’inflammation 
figurant en bonne place parmi elles. En raison du 
lien avéré entre l’inflammation et la douleur et la 
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Chiropractic Care
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Chiropractic Care
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HVLA – Chiropractic Spinal Adjustment

51

42.7% of workers who first saw a 
surgeon had surgery, in contrast to only 

1.5% of those who saw a chiropractor. 

52James Demetrious, DC, DABCO

Chiropractic Care
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HVLA – Chiropractic Spinal Adjustment
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Cox Technic
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Intermittent Decompression - Chattanooga Triton DTS
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Intermittent Decompression - Chattanooga Triton DTS
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Saunders/Chattanooga
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Intermittent Traction
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Intermittent Traction

Non-surgical Spinal Decompression:
Patient Reported Outcomes Across Multiple Clinics
Shannon Schueren, Gina Ariza Medina, Nathan D. Schilaty 

• Non-surgical spinal decompression (NSSD) is a therapeutic modality utilized in treatment of intervertebral disc (IVD) 
disorders as a non-invasive alternative to surgical interventions

• Little information is available on clinical outcomes and utilization associated with NSSD, leaving a significant gap in 
understanding its efficacy, safety profile, patient satisfaction rates, and long-term effects on diverse populations

INTRODUCTION

Figure 1. DRX9000 Spinal
Decompression is a NSSD device 
designed to provide  relief for 
patients suffering from low back 
pain, particularly those with IVD 
disorders.

CONTACT
• A total of 86 clinics that utilize NSSD were contacted to participate in the study, representing a diverse array of healthcare settings. 

The aim was to compile a rich dataset comprising detailed patient chart notes, demographic information, specifics of NSSD treatment 
protocols implemented within each clinic, as well as comprehensive pain and functional outcome assessments.

REVISION
• Chart notes were thoroughly reviewed by designated study personnel to extract pertinent data essential for subsequent analysis
• Following review, identified relevant data points were entered into REDCap platform to ensure accurate documentation
• Demographic information and treatment-related data were methodically tabulated and formatted to facilitate comprehensive 

examination and interpretation in line with the study objectives

STATISTICAL 
ANALYSIS

• Data analysis was conducted using JMPPro 17, a statistical software for data examination and interpretation
• Statistical tests employed were Chi-square tests, Fisher’s Exact, Odds Ratio, and Matched Pairs t-test, enabling a thorough 

assessment of dataset
• Data significance was set a priori at p<0.05

RESULTS

FEMALES 42.3%

MALES 57.7%

CRITERIA MEAN (SD)

Age 53.4 (16.8)

Height (cm) 172.1 (12.0)

Weight (kg) 84. (22.3)

Treatment  Characteristics Mean (SD)
Time (min) 27.6 (2.4)

Total # of Sessions 23.9 (11.7)

Frequency (per week) 2.6 (0.9)

Force (N) 365.6 (141.5)

Table 1: Demographics. Mean height, weight, and age are 
reported alongside ratio of female to male patients

Table 2: Treatment Specifications. Mean time, number of sessions, 
frequency and maximum force across all clinics involved in study are 
shown. The average duration of treatment was 8+ weeks. 

• 239 patient chart notes were obtained across 4 private 
chiropractic clinics. 

• Pain was reduced by -4.4 (confidence interval of 95%:    -
4.0, -4.7; Fig. 2), (p<0.001).

Figure 2: Pre- to 
post-NSSD treatment 
reported pain. Bland-
Altman analysis of pre- 
to post-NSSD pain 
(Visual Analog Scale). 
Mean difference in 
pain (solid red line) is 
surrounded by 95% CI 
(red dashed line). 

Activity of Daily 
Living 

(% affected)

Odds 
Ratio

95% 
Confidence 

(Lower, Upper)

Chi-
Squared p-value

Walking (48.3%) 5.2 1.9, 14.2 93.9 <0.001

Household Chores 
(30.0%) 15.3 5.0, 46.4 49 <0.001

Sex (11.6%) 68.5 8.1, 580.8 21.2 <0.001

Bathing (14.6%) 33.9 7.0, 164.4 24.5 <0.001

Dressing (19.1%) 22.9 4.8, 109.9 36.4 <0.001

Sitting/Standing 
(61.4%) 11.5 3.5, 38.1 113.3 <0.001

Eating (3.7%) - - 4 0.045

Using the Bathroom 
(9.7%) - - 18 <0.001

Table 4: Odds Ratio (improvement in ADLs). This table provides an overview 
of odds ratios for improvement in ADLs among patients who underwent NSSD. 
Dark green highlights indicate the most frequently reported ADL affected pre-
NSSD, and red represents statistical significance change from pre- to post-
NSSD. 

Myotome Dermatome Reflex

Nerve 
Root

% 
affected p-value % 

affected p-value % 
affected p-value

T12 0.4 0.5747 0 -

L1 2.6 - 0.7 0.001

L2 5.2 - 1.5 -

L3 4.9 0.7518 3.0 <0.001

L4 16.9 <0.001 15.0 <0.001 23.2 <0.001

L5 32.2 <0.001 21.0 <0.001 17.1 <0.001

S1 10.5 <0.001 12.0 0.003 24.7 <0.001

• Pre-NSSD MRI was available for 139 patient records (81.3%) and disc 
herniation was observed in 36.3% of images

• Pain was most frequently reported as centralized (43.4%) or radiating (53.9%) 
compared to peripheral (30.0%), and more commonly occurred on the left if 
peripheral or radiating (44.3%).

Table 5: Probability of improvement in peripheral neurological symptoms 
following NSSD. Probabilities of improvement in various neurological 
symptoms from pre- to post-NSSD as reported by providers. Green highlights 
indicate most frequently affected neurological sign. Red represents statistically 
significant change from pre to post treatment.  

Length of Pain Population %

0-3 months (acute) 38.2

3-6 months (sub-acute) 11.1

6-12 months (chronic) 12.0

1-5 years (chronic) 19.6

5+ years (chronic) 19.1

Table 3: Length of Current Pain. Percentage of study population 
presenting with acute, sub-acute, or chronic pain pre-NSSD. 

DISCUSSION 
• Level of diagnosis was most often at L4 (24.0%) affecting L5 nerve root. Sitting/standing was most affected ADL.
• Treatment utilizing NSSD is effective in reducing patient-reported LBP and improving ADLs affected by low back pain. These findings 

indicate the importance of exploring its mechanisms and refining its application in clinical settings.
• Further evaluation regarding NSSD efficacy will be undertaken, signifying a commitment to ongoing research and improvement in 

addressing low back pain through innovative therapeutic approaches.

ACKNOWLEDGEMENTS
The authors acknowledge funding from Florida High-Tech Corridor, Excite Medical, Inc., and Florida Department of State Center for Neuromusculoskeletal Research. 
In addition, a special thanks to Excite Medical for coordinating between clinics and the research team.

METHODS

• OBJECTIVE: Assess utilization and patient 
reported outcomes of NSSD across multiple 
clinics. This will provide valuable insights into 
real-world practices and impact of NSSD on 
patient care and satisfaction.
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Complications of Surgery
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Complications of Surgery
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● Radiography has long been the standard 
method for evaluation of the fusion 
construct (Figs 6, 7). 

● The assessment of fusion may be difficult, 
but, typically, signs of bridging bone 
should occur by 6–9 months after surgery. 

● Ray (8) defined six criteria for assessing 
the solidity of fusion at radiography 
(Table). 

● These criteria have not been externally 
validated, but they have gained clinical 
acceptance and are useful for interpreting 
postoperative radiographs.

63James Demetrious, DC, DABCO

Complications of Surgery
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● In addition to postoperative 
radiography, multidetector 
CT with multiplanar 
reformatting of image data 
can be extremely useful for 
presurgical planning; it has 
the capability to provide 
exquisitely detailed 
depiction of hardware and 
graft materials (Fig 8).

James Demetrious, DC, DABCO

Complications of Surgery
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Complications of Surgery

65

66James Demetrious, DC, DABCO

Complications of Surgery

66



9/3/24

34

67James Demetrious, DC, DABCO

Complications of Surgery
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Complications of Surgery
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● Failed fusion in the cervical spine is a multifactorial problem stemming from a combination of patient and 
surgical factors. 

● Surgical risks for failed fusion include the number of segments fused, anterior versus posterior approach for 
fusion, the type of bone graft, and the instrumentation utilized. 

● Many symptomatic cases of failed fusion (pseudarthrosis) result in pain, neurological deficits, or loosened 
hardware necessitating a revision surgery consisting of extending the prior construct and utilizing additional 
allografts or autografts to augment the fusion. 

● Given the relatively mobile nature of the cervical spine, pseudoarthrosis (either known or anticipated) must be 
recognized by the spine surgeon, and steps should be considered to optimize the likelihood of future fusion. 

● This consists of both performing a rigid fixation and using appropriate bone graft to enhance the environment 
for arthrodesis. 

70James Demetrious, DC, DABCO

Complications of Surgery
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Benefits of Post-Surgical Chiropractic Care…

71

Questions?

●Is it safe to perform HVLA Chiropractic Adjustments?
●What are indications and contraindications of 

chiropractic care in this cohort?
●What are the treatment parameter you use for 

intermittent traction?
●Do you recommend home traction devices or 

inversion tables?
●When do you consider surgical consultation?
●Thoughts?

72James Demetrious, DC, DABCO - PostGradDC.com
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PostGradDC.com

Thank you!
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Credit and Certification

●You must complete the Class Survey to receive your Certificate of 
Completion and license renewal credit (for those doctors practicing 
in PACE approved states).

●Go to PostGradDC.com, log onto your account, go to My 
Account and click on the class. 

●Complete the survey. Your Certificate of Completion will be 
generated and accessible in a PDF format.

●To achieve PostGradDC CAD Certification, complete the requisite 
classes listed on our Certification page and submit your form for 
processing.
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The PostGradDC Certifications

● We are building a series of PostGradDC Certifications

● Our coursework is approved by the American College of 
Chiropractic Orthopedists, and the International Academy 
of Neuromusculoskeletal Medicine and PACE.

● Each certification will entail 10 CE hours of designated 
coursework.

● 7 CE Hours of Recorded ONLINE coursework;

● 3 CE Hours of LIVE Grand Rounds Webinars.

The PostGradDC Certifications
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Upcoming Grand Rounds Schedule

Upcoming Rounds

●October 1, 2024 – The Post-Surgical IVD
●Additional live qualifying CAD classes will be 

available at the end of the year.

The First Tuesday of the Month at 8PM EST
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