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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.

NCMIC
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Reflecting
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Class Outline

●Epidemiology 
●Prevalence
●Non-Surgical Decompression
●New Studies
●How Does NS Decompression Work
●Cases
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●Conservative treatment and 
radiological follow-up may be the 
most appropriate initial treatment 
option for patients without 
progressive neurological 
dysfunction, rectal bladder 
impairment, or refractory pain. 

●This helps to improve patient 
prognosis, decrease the financial 
burden on patients, and ultimately 
reduce national healthcare costs. 

Purpose…Initial Chiropractic Care Saves Lives
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Instructive Case: 50-year old Fireman…
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Epidemiology of Care
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● Adverse Drug Events (ADEs):
● 18.3% of patients who received opiate therapies suffered adverse events.

● <1% of patients who receive SMT experience and adverse effect.

● Opioid Dependence or Abuse:
● 14.3% of patients who received opiates developed opioid dependence or abuse.

● Only 0.3% of patients who receive SMT developed opioid dependence or abuse.

● The authors concluded that the likelihood of ADEs is 42 times higher for the initial choice 
of opiate therapies versus the initial choice of SMT.
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42.7% of workers who first saw a 
surgeon had surgery, in contrast to only 
1.5% of those who saw a chiropractor. 

12James Demetrious, DC, DABCO - PostGradDC.com

12



11/14/24

7

In the Medicare population studied by Deyo et al,10 surgeon reimbursement for a simple 
decompression for spinal stenosis is approximately US $600 to $800,

whereas the reimbursement for a complex fusion may be 10-fold greater.14
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Epidemiology

●Lumbar disc herniation (LDH) is a 
major contributor to low back pain 
and affects around 9% of all people 
worldwide, with a high associated 
economic burden and a tendency to 
increase as the population ages [1].
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Epidemiology

●The overall rates of lumbar 
spine surgery that result in 
worsened or new pathologies 
are estimated to be between 10 
and 40% [7].
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Epidemiology

●From 2010 to 2017, 102,047 
patients underwent lumbar fusion 
or decompression surgery (54% 
decompression procedures, 36% 
posterior fusions, and 8.9% 
anterior fusions).

●5.4% of patients were diagnosed 
with FBSS within six months of the 
index procedure, and 8.4% were 
diagnosed with FBSS within 
twelve months.
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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.
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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.
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● The pooled estimate of spinal cord compression (SCC) in the healthy population was 
24.2%. 

● Smith et al defined factors to investigate the potential sources of heterogeneity, we 
identified increasing age (>60 years: 35.3%), 

● European/North American (39.7%) populations or populations with potential 
symptoms of myelopathy more likely to identify SCC (81.3%) and this rose to 86% in 
populations with myelopathic features..
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● These results indicate that FD is a degeneration that occurs independently, 
rather than as a result of other degenerative factors, and negates the ‘‘disc 
degeneration precedes facet joint osteoarthritis’’ hypothesis in the cervical spine.

● Conclusion: Our results may indicate that FD is a degeneration that occurs 
independently, rather than as a result of other degenerative factors.
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● This meta-analysis of epidemiologic studies demonstrates that MR imaging evidence of disc 
bulge, disc degeneration, disc extrusions and protrusions, Modic 1 changes, and spondylolysis 
had significant associations with low back pain in adult patients 50 years of age or younger. 

● The association between these degenerative findings and pain should not be interpreted as 
causation. 

● These imaging findings may be considered as candidate biomarkers for low back pain in 
younger patients (younger than 50 years of age). 

● The role of these findings in determining treatment strategies or prognosis of low back pain 
has not been established. 
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● Cervical spinal cord compression (SCC) due to degeneration of the cervical spine is a 
frequent finding on magnetic resonance imaging (MRI).1-3 

● Degenerative changes include spondylosis, degenerative disc disease, ligamental 
hypertrophy, and ossification of the posterior longitudinal ligament.4 

● SCC mainly occurs during later stages of life and in most cases remains 
asymptomatic.5-7 

● Nevertheless, a subset of individuals will develop symptoms, causing a condition that 
has recently been termed degenerative cervical myelopathy (DCM).4,8 

James Demetrious, DC, DABCO - PostGradDC.com
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● We defined myelopathic symptoms as those commonly present in DCM:
● neck or limb pain, 

● weakness, 

● sensory loss, 

● loss of dexterity, 

● paraesthesia, 

● imbalance, 

● falls, and 

● autonomic dysfunction)
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● DCM is a heterogeneous disease with symptoms ranging from mild sensory or motor 
disturbances to loss of bladder control and tetraplegia.9,10 

● It has a severe impact on quality of life with SF-36 (Short Form–36) scores comparable to 
or worse than many other chronic diseases.11 

● Moderate/severe and worsening forms of DCM require surgical decompression.12-15 

● Surgery is able to arrest disease progression and provide limited functional 
improvement.14,16 

● The average age of patients undergoing surgical decompression is in the mid- 50s.
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● SCC is a necessary but not sufficient prerequisite for the development of DCM. 

● There is no direct relationship between the degree of SCC and the severity of DCM 
symptoms.18 

● Indeed, reported rates of progression from asymptomatic SCC to DCM of at least 1.8% per year 
indicate that SCC usually does not cause DCM.5-7 

● The prevalence of SCC has been investigated in multiple studies using cervical MRI scans 
(Figure 1), but no systematic review or meta-analysis of these studies has been undertaken so 
far. 

● A previous narrative analysis suggested a prevalence of SCC of 4.9% to 13% in the general 
population, but this study only assessed 5 studies.18 
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● A separate T2 hyperintensity subgroup was formed due to a differing diagnostic approach in 2 
studies. 

● In these studies, first T2 hyperintensity was identified in the spinal cord and then evaluated for 
the presence of SCC. 

● We justified this decision on the basis that most cases of SCC are not associated with T2 
hyperintensity.1 

● As a consequence, using T2 hyperintensity to define SCC would exclude many cases of 
asymptomatic SCC as well as symptomatic DCM patients. 

● Indeed, SCC and T2 hyperintensity was present in only 5.3% of individuals; a significantly lower 
prevalence than the rate of SCC identified in the other subgroups. 
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● Not all individuals with DCM require surgery. 

● Recent international guidelines recommend surgery for moderate to severe, or 
progressive forms of DCM. 

● Surgery can be offered to mild DCM, but structured nonoperative management is also an 
option.12 

● However, our recent retrospective cohort study of patients at a single tertiary hospital 
found that prior to publication of the guidelines, only half of DCM patients who met the 
criteria for surgical decompression received surgery in routine practice.17 
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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. 

Complications of Cervical IVD Surgery
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Complications of Cervical IVD Surgery
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Complications of Cervical IVD Surgery

●General complications:

●Anesthesia and positioning

●Bone grafting,

●Wound infection in discitis,

●Cervical pin traction,

●Dural, tear and CSF leak.
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Complications of Cervical IVD Surgery

●Anterior surgical exposure:

●Recurrent laryngeal, superior 
laryngeal, and hypoglossal 
nerve injuries,

●Esophageal injury,

●Vertebral and carotid artery 
injuries,

●Tracheal injury.
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Complications of Cervical IVD Surgery

●Posterior surgery:
● Injury to spinal cord and nerve 

roots,
● Screw fixation,
● Posterior occiptocervical 

instrumentation
● C-5 palsy,
● Spring break closure – Hinge 

fracture,
● Post-laminectomy kyphosis,
● Minimally invasive surgery.
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Complications of Cervical IVD Surgery
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Complications of Cervical IVD Surgery

●Anterior surgery:

● Injury to spinal cord and nerve 
roots,

●Corpectomy,

●OPLL

●Adjacent segment 
degeneration,

●Pseudoarthrosis,

●Cervical disc arthroplasty.
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Complications of Cervical IVD 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.

Complications of Cervical IVD 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).

Complications of Cervical IVD Surgery
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Post-Surgical Sequelae
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Post-Surgical Sequelae
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Failed Back Surgery Syndrome
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Complications of Lumbar IVD Surgery
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Complications of Lumbar IVD Surgery

● It was observed that after 
discectomy, patients suffering 
from lumbar radiculopathy have 
significant pain and disability 
recovery. 

●According to these results, only a 
small percentage of individuals 
exhibit negative results at the 
level of impairment. 
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Failed Back Surgery Syndrome

?
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Failed Back Surgery Syndrome
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Post-Surgical Sequelae
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Post-Surgical Sequelae
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Post-Surgical Sequelae

54James Demetrious, DC, DABCO - PostGradDC.com

54



11/14/24

28

Instructive Case: 51-year-old Executive
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Means of Non-Surgical Decompression
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Cox Technic
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What is the Effect of Chiropractic on CSF Flow?
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Leander Table
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Barnes Table
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Intermittent Decompression - Chattanooga Triton DTS
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Intermittent Decompression - Chattanooga Triton DTS
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Intermittent Decompression - Chattanooga Triton DTS
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● Cervical Spine:

● Max/Min. Levels:

● ♂ - 25-32#/12-16#

● ♀ - 20-28#/10-14#

● Hold/Release Times: 30 sec./20 sec.

● TX Time: 5-10 minutes

Caution/Disclaimer

Care parameters are patient dependent and require 
the assessment of the treating doctor. The above 

recommendations should not be considered 
standard of care.
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Intermittent Decompression - Chattanooga Triton DTS
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● Lumbar Spine:

● Max/Min. Levels:

● ♂ and♀: +/- 50% body weight/50% of Max.

● Hold/Release Times: 30 sec./20 sec.

● TX Time: 5-10 minutes

Caution/Disclaimer

Care parameters are patient dependent and require 
the assessment of the treating doctor. The above 

recommendations should not be considered 
standard of care.
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DRX-9000
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DOC
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Ergo-Flex
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Home Traction?
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Gizmos?
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Gizmos?
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Gizmos?
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Gizmos?
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Risks / Contraindications
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● Risks of Traction

● There are no scientific reports 
that accurately describe the 
contraindications and relative 
contraindications for cervical 
traction. Probable 
contraindications and/or 
relative contraindications to 
cervical or lumbar traction 
include the following:

● Acute torticollis

● Aortic Aneurysm

● Active peptic ulcer disease

● Diskitis

● Old age

● Osteomyelitis

● Osteoporosis

● Ligamentous instability

● Primary or metastatic tumor

● Spinal cord tumor

● Myelopathy

● Pregnancy

● Severe anxiety

● Untreated hypertension

● Vertebral-basilar artery 
insufficiency

● Midline herniated nucleus 
pulposus

● Restrictive lung disease

● Hernia

James Demetrious, DC, DABCO - PostGradDC.com
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Risks / Contraindications
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● Spinal traction is a non-invasive treatment for back pain that 
can cause side effects, but these are usually mild and 
temporary:

● Pain

● Headache

● Stiffness

● Discomfort

● Fatigue

● Dizziness

● Nausea

James Demetrious, DC, DABCO - PostGradDC.com
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Some New Studies
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Chiropractic Studies
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Chiropractic Studies
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Chiropractic Studies
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Chiropractic Studies
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Chiropractic Studies

● Chiropractic interventions and spinal 
manipulation have demonstrated 
beneficial outcomes for patients with 
spinal pain following spinal surgery.26,27

● Additionally, patients with spinal pain who 
saw a chiropractor had half the incidence 
of filling an opioid prescription.28,29 Cox 
Technic Flexion Distraction 
Decompression (CTFDD) is a form of 
spinal manipulation that has been shown 
to benefit post-surgical spine pain 
cases.30,31

● Conclusion: 
● The results of this prospective study 

revealed a patient-reported reduction or 
discontinuation of opioid use during 
their initial three-month course of 
care.
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Chiropractic Studies
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Chiropractic Studies
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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.
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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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Intermittent Traction
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Decompression Studies
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Decompression Studies
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Decompression Studies
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How Does Decompression Work?
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Dynamic Stenosis
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Common signs of Central Canal Stenosis
•Atrophy of the hand musculature
•Hyperreflexia
•Lhermitte's sign (electric shock-like sensation down the center of the 
back following flexion of the neck) 
•Sensory loss 
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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.
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Dynamic Stenosis
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Upright MRI
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Upright MRI
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Upright MRI
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Upright MRI
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Safe? Traction or Compression?
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Safe? Traction or Compression?
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IVD Resorption
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IVD Resorption

●Mechanisms and Influence Factors 
of Spontaneous Resorption in LDH 

● Mechanical traction 

● Dehydration reaction

● Neovascularization in LDH 
resorption 

● MCs affect resorption 

● Autoimmune inflammatory 
response induced by IVD 
herniation tissue 
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IVD Resorption
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IVD Resorption

Relationship between the Time of Spontaneous 
Resorption of Herniated Material and
the Types of LDH 

● Many studies have shown that enormous ruptured 
tissue in LDH is resorbed more easily, whereas small 
ruptured tissues took longer36). 

● Recently, researchers reported that the spontaneous 
regression rate of sequestration, extrusion, protrusion, 
and bulging was 96%, 70%, 41%, and 13%, respectively. 

● As time passed, the rate of complete resorption in LDH 
was 43% for sequestration and 15% for extrusion21). 

● The majority of massive LDHs resolved at variable 
points between 3 and 21 months46). 

● The average time for spontaneous resorption was 9 
months, which occurred the earliest in giant disc 
herniation than in other types of herniation 266).
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IVD Regeneration
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Evidence for Skeletal Progenitor Cells in the 
Degenerate Human Intervertebral Disc 

Risbud et al. Spine. 32(23):2537-2544, November 1, 
2007. 

Conclusion. The analytical data indicated that the pathologically degenerate 
human disc contained populations of skeletal progenitor cells. 

These findings suggest that these endogenous progenitors may be used to 
orchestrate the repair of the intervertebral disc. 
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IVD Regeneration
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Osteogenic, adipogenic, and 
chondrogenic differentiation of 
degenerate human nucleus 
pulposus (NP)-derived cells from a 
representative degenerate disc. 

Cells were cultured in osteogenic, 
adipogenic, or chondrogenic media 
for 8, 21, or 14 days.

Risbud: Spine, Volume 32(23).November 1, 
2007.2537-2544 
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IVD Regeneration
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The IVF
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The IVF
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The IVF
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IVD A and P
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NUTRIENT SUPPLY AND INTERVERTEBRAL DISC 
METABOLISM 

 Grunhagen et al. JBJS. Volume 88 Supplement 2, April 2006, p 30–35.

● The disc of an adult human is virtually avascular, apart from a sparse penetration of 
capillaries and nerves into the outermost regions of the anulus 16. 

● Thus, blood vessels at the margin of the disc are responsible for the supply of 
nutrients and the removal of wastes. 

● The outermost regions of the disc are supplied by capillaries in the adjacent soft 
tissues. 

● The nucleus, inner anulus, and part of the outer anulus 1,17 are supplied by a capillary 
network that arises from the vertebral arteries and penetrates the subchondral plate 
to terminate in loops at the bone-cartilage end-plate junction 18,19.
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NUTRIENT SUPPLY AND INTERVERTEBRAL DISC 
METABOLISM 

 Grunhagen et al. JBJS. Volume 88 Supplement 2, April 2006, p 30–35.
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NUTRIENT SUPPLY AND INTERVERTEBRAL DISC 
METABOLISM 

 Grunhagen et al. JBJS. Volume 88 Supplement 2, April 2006, p 30–35.
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●The capillaries are protected by a dense hyaline cartilage end plate 
that is lower in hydration than that of articular cartilage 30,31; it 
limits transport of large molecules into and out of the disc 32. 

● In aging, degeneration, or disorders such as scoliosis, this end 
plate tends to calcify by unknown mechanisms; severe 
calcification acts as a barrier to nutrient transport and is thought 
to be a major factor in the development of disc degeneration 33. 

● In scoliotic discs at least, cell death correlates with loss of nutrient 
supply and end-plate calcification 34,35.

NUTRIENT SUPPLY AND INTERVERTEBRAL DISC 
METABOLISM 

 Grunhagen et al. JBJS. Volume 88 Supplement 2, April 2006, p 30–35.
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●Nutrients move from the capillaries that supply the disc, through 
the cartilage end plates and the dense matrix of the disc, to the 
cells. 

●For small solutes such as glucose, lactic acid, and oxygen, both 
experimental and modeling studies have shown that solute 
transport is accomplished mainly by diffusion 36–38; hence, the 
movement of fluid in and out of the disc as a result of the diurnal 
loading pattern has little direct influence on transport. 

●Gradients in the concentration thus arise depending on the balance 
between the rate of supply of glucose or oxygen from the blood 
supply to the cells and the rate of cellular consumption 1,39,40. 

NUTRIENT SUPPLY AND INTERVERTEBRAL DISC 
METABOLISM 

 Grunhagen et al. JBJS. Volume 88 Supplement 2, April 2006, p 30–35.
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“Impairment of different nutrition 
pathways results in different 

degenerative patterns.”
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ISSLS Prize Winner: A Study of Diffusion in Human Lumbar 
Discs: A Serial Magnetic Resonance Imaging Study 

Documenting the Influence of the Endplate on Diffusion in 
Normal and Degenerate Discs. 

Rajasekaran et al. Spine. 29(23):2654-2667, December 1, 2004.

Objectives. To document the temporal pattern of diffusion in normal human 
lumbar discs and to study the influence of the vascularity of bone and the 

status of endplate on diffusion in the normal and degenerate discs. 

Methods. The diffusion pattern over 24 hours following gadodiamide injection 
was studied in 150 discs (96 normal and 54 degenerate). Signal intensity 

values for three regions of interest in bone (i.e., vertebral body, subchondral 
bone, and endplate zone) and seven in the disc were calculated, and normal 

percentiles of diffusion were derived for these regions. 

Conclusions. Serial postcontrast magnetic resonance imaging studies offer a 
reliable method of assessing the diffusion of the discs and the functional 

status of the endplate cartilage. Endplate cartilage damage increases with 
age and produces considerable changes in diffusion. The present study has 
described reliable signs by which these damages can be identified in vivo. 

Aging and degeneration have been shown to be two separate processes by 
documenting clear-cut differences in diffusion. 
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Rim Lesions

●15/16 subjects who died of major 
trauma showed IVD endplate clefts 
or “Rim Lesions”

●MRI did not visualize all of these 
lesions.

●Suggested a source of pain.

Acute Injuries to Cervical Joints. An Autopsy Study of Neck 
Sprain

Taylor JR, Twomey LT. Spine 1993
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Neovascularization of a radiating tear (RT) in the L4–L5 disc showing that some vessels 
attached to the inner surface have walls composed only of a single layer of endothelial cells 

(arrows). 
Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804
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Cases

James Demetrious, DC, DABCO - PostGradDC.com

124



11/14/24

63

125

Instructive Case
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Instructive Case

132James Demetrious, DC, DABCO - PostGradDC.com

132



11/14/24

67

133

Instructive Case: 35-year-old male, right radiculopathy…
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Instructive Case: 35-year-old male, right radiculopathy…
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Instructive Case: 48-year old female…
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Instructive Case: 51-year old male…
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Instructive Case: 51-year old male …
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“MRI Vision”
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Rauschning Grading System for disc 
protrusions is based on the assessment of 
the normal specimens and actual disc 
herniations: 

Grade 0: straight contour of the posterior annulus 
fibrosus. 
Grade 1: small annulus fibrosus protrusion. 
Grade 2: medium–size annulus protrusion obliterating 
2/3 of the anterior epidural and subarachnoid spaces. 
Grade 3: large disc protrusion dislocating the spinal cord 
posteriorly. 
Grade 4: large disc protrusions compressing the spinal 
cord. 
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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.
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