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●Structured Criticality
●A property of complex systems in 

which small events may trigger 
larger events due to subtle 
interdependencies between 
elements.

●Cascade failure
●May occur when one part of the 

system fails. 
●When this happens, other parts 

must then compensate for the 
failed component.

Pre-Game Warm-Ups

Per Bak
Theoretical Physicist

1948-2002
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Some Thoughts or Thots:

●Some chiropractors favor the term chiropractic 
subluxation. Some do not.

● In our recent Clinical Pearl, Dr. Demetrious 
offers his thoughts related to structural 
criticality and cascade failure in biological 
systems from the work of theoretical physicist 
Per Bak.

●Through objective and testable biomarkers, 
perhaps an updated definition could be 
considered that can coalesce the profession.

Pre-Game Warm-Ups
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Some Thoughts or Thots:

●One such biomarker could include information 
gleaned from Harvard studies that assessed 
pain modulation and the effects of spinal 
adjustments on the salience system of the 
brain using fMRI BOLD imaging.

●At PostGradDC.com, we seek to advance the 
chiropractic profession in a manner that is 
respective to our history, science, philosophy, 
and art.

Pre-Game Warm-Ups
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Grand Rounds:
IVD Trauma and Annular Tears

James Demetrious, DC, DABCO
Diplomate, American Board of Chiropractic Orthopedists
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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

12James Demetrious, DC, DABCO - PostGradDC.com

12



8/6/24

7

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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What are identifiable, objective and 
measurable biomarkers and assessments 

that may offer insight into the 
chiropractic subluxation?

Purpose…

• Modic changes?

• Peri-articular 
edema?

• Paraspinal mm. 
atrophy?

• IVD Desiccation?

• CSF flow?

• HRV?

• fMRI BOLD 
imaging?

• DTI?

• SPECT? 

• Saccades?

• ?

15James Demetrious, DC, DABCO - PostGradDC.com
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●The Annular Tear
●Asymptomatic/Symptomatic
●Radicular Affects
●The Role of MRI
●IVD Nutrition and Healing
●IVD Degeneration
●IVD Regeneration?

Syllabus
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IVD Rim Lesion / Annular Tear
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Prevalence
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Prevalence
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Perinuclear tears (PNT) and a radiating tear (RT). 
Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804
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Annular Tears
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Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804
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Annular Tears
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L4–L5 disc from a 72-year-old man, showing a transdiscal tear with characteristic destructive cavitation of 
the disc center containing free fragments and the radiating “bottle-brush” pattern of minor clefts.

 Vernon Roberts: Spine, Volume 32(25).December 1, 2007.2797-2804
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Annular Tears
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Annular Tears
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Role of MRI for Traumatic Injuries
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● According to American College 
of Radiology (ACR) 
appropriateness criteria, MRI of 
spine combined with  CT scan is 
appropriate in the setting of 
acute spinal trauma if [5]: 

1. National Emergency X-
Radiography Utilization Study 
(NEXUS) or Canadian Cervical-
Spine Rule (CCR) criteria are met 
and there are clinical findings of 
myelopathy. 

2. NEXUS or CCR criteria are met 
and there are clinical or imaging 
findings to suggest ligamentous 
injury. 

3. NEXUS or CCR criteria indicate 
imaging and the mechanically 
unstable spine is anticipated. 

Role of MRI for Traumatic Injuries
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Annular Tears
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 2016
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Annular Tears
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 2016

Annular Tears
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 2016

Annular Tears
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PLOS ONE | DOI:10.1371/journal.pone.0160111 September 20, 2016

Annular Tears

James Demetrious, DC, DABCO - PostGradDC.com

31

Possible Pathogenesis of Painful Intervertebral Disc Degeneration
Peng, Baogan MD, PhD  et al. Spine, Volume 31(5), 1 March 2006, pp 560-56

 
To study the pathogenesis of disc degeneration, meanwhile discriminating between common disc 

degeneration and painful disc degeneration .

Results. The distinct histologic characteristic of the disc from the patient with discogenic low back 
pain was the ingrowth of vascularized granulation tissue along torn fissures, extending from the 

external layer of the anulus fibrosus into the nucleus pulposus. 

Conclusions. The findings indicated that degeneration of the painful disc might originate from the 
injury and subsequent repair of anulus fibrosus. Growth factors, such as bFGF and TGF-[beta]1, 

macrophages and mast cells might play a key role in the repair of the injured anulus fibrosus and 
subsequent disc degeneration.

32

Annular Tears
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A, The ingrowth of vascularized 
granulation tissue into anulus 
along tear in painful disc. 

B, A strip of granulation tissue 
and surrounding tissue in 
anulus showing fibrosis in 
surrounding tissue. 

From:  Peng: Spine, Volume 31(5).March 1, 
2006.560-566

33

Annular Tears
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Mast cells in granulation tissue in painful disc.
 From:  Peng: Spine, Volume 31(5).March 1, 2006.560-566
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Annular Tears
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From: Peng: Spine, 
Volume 31(5).March 1, 

2006.560-566.
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Annular Tears
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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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Annular Tears
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Annular Tears
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Nutrition of the Intervertebral Disc. 
Spine. 29(23):2700-2709, December 1, 2004.

Urban, Jill P.G. PhD  et al.

● Summary of the Background Data. The disc is avascular, and the disc cells depend on diffusion from blood vessels at 
the disc's margins to supply the nutrients essential for cellular activity and viability and to remove metabolic wastes 
such as lactic acid. The nutrient supply can fail due to changes in blood supply, sclerosis of the subchondral bone or 
endplate calcification, all of which can block transport from blood supply to the disc or due to changes in cellular 
demand. 

● Methods. A review of the studies on disc blood supply, solute transport, studies of solute transport in animal and 
human disc in vitro, and of theoretical modeling studies that have examined factors affecting disc nutrition. 

● Results. Small nutrients such as oxygen and glucose are supplied to the disc's cells virtually entirely by diffusion; 
convective transport, arising from load-induced fluid movement in and out of the disc, has virtually no direct 
influence on transport of these nutrients. 

● Consequently, there are steep concentration gradients of oxygen, glucose, and lactic acid across the disc; oxygen 
and glucose concentrations are lowest in the center of the nucleus where lactic acid concentrations are greatest. 
The actual levels of concentration depend on the balance between diffusive transport and cellular demand and can 
fall to critical levels if the endplate calcifies or nutritional demand increases. 

● Conclusions. Loss of nutrient supply can lead to cell death, loss of matrix production, and increase in matrix 
degradation and hence to disc degeneration.

38

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

39

IVD Nutrition
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“Impairment of different nutrition pathways 
results in different degenerative patterns.”

40

IVD Nutrition
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IVD Degeneration
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IVD Degeneration
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Effects of controlled dynamic disc distraction on degenerated 
intervertebral discs: an in vivo study on the rabbit lumbar spine model. 

Kroeber et al. Spine. 2005 Jan 15;30(2):181-7.

● The current study showed that disc degeneration creates a vicious circle with 
progressive deterioration in oxygen, nutrient, and waste transport leading to cell 
death and depletion of the matrix. 

● The current results suggest that dynamic mechanical distraction leads to a chronic 
state of decompression in the anulus, which appears to direct metaplasia of 
chondrocytes, reduction of the number of cell death, and the concomitant 
production of fibro-cartilage in the substance of the anulus. 

● This results in increase of disc thickness. Early intervention when disc degeneration 
was initiated seems to be important to maintain disc health or stimulate tissue repair.

IVD Degeneration

43James Demetrious, DC, DABCO - PostGradDC.com
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Intradiscal pressure measurements in normal discs, compressed discs and 
compressed discs treated with axial posterior disc distraction: an 

experimental study on the rabbit lumbar spine model. 
Guehring et al. Eur Spine J. 2006 May;15(5):597-604. Epub 2005 Aug 13.

●These data support the hypothesis that temporary external 
compression leads to moderate disc degeneration as a result of 
degradation of water-binding disc matrix or affected active 
pumping mechanisms of nutrients into the disc. 

●A stabilization of IVD pressure in discs treated with temporary 
distraction was observed.

IVD Degeneration
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IVD Degeneration
INTERNATIONAL JOURNAL OF MOLECULAR MEDICINE  37:  1439-1448,  2016

Abstract. Intervertebral discs (IVDs) are complex structures 
that consist of three parts, namely, nucleus pulposus, annulus 
ÀEURVXV�DQG�FDUWLODJH�HQGSODWHV��:LWK�DJLQJ��,9'V�JUDGXDOO\�
GHJHQHUDWH�DV�D�FRQVHTXHQFH�RI�PDQ\�IDFWRUV��VXFK�DV�PLFUR-
HQYLURQPHQW�FKDQJHV�DQG�FHOO�GHDWK� Human clinical trial 
and animal model studies have documented that cell death, 
SDUWLFXODUO\�DSRSWRVLV�DQG�DXWRSKDJ\��VLJQLÀFDQWO\�FRQWULEXWH�
WR� ,9'� GHJHQHUDWLRQ�� 7KH� PHFKDQLVPV� XQGHUO\LQJ� WKLV�
phenomenon include the activation of apoptotic pathways and 
WKH�UHJXODWLRQ�RI�DXWRSKDJ\�LQ�UHVSRQVH�WR�QXWULHQW�GHSULYDWLRQ�
DQG�PXOWLSOH�VWUHVVHV��,Q�WKLV�UHYLHZ��ZH�EULHÁ\�VXPPDUL]H�
UHFHQW�SURJUHVV�LQ�XQGHUVWDQGLQJ�WKH�IXQFWLRQ�DQG�UHJXODWLRQ�
RI�DSRSWRVLV�DQG�DXWRSKDJ\�VLJQDOLQJ�SDWKZD\V��,Q�SDUWLFXODU��
we focus on studies that reveal the functional mechanisms of 
WKHVH�SDWKZD\V�LQ�,9'�GHJHQHUDWLRQ�

Contents

��� ,QWURGXFWLRQ��2YHUYLHZ�RI�FHOO�GHDWK�DQG�LWV�LQWUDFHOOXODU�
� VLJQDOLQJ�SDWKZD\V
��� 'HJHQHUDWLRQ�RI�,9'�DQG�FHOO�GHDWK
��� $SRSWRVLV�DQG�,9'�GHJHQHUDWLRQ
��� $XWRSKDJ\�DQG�,9'�GHJHQHUDWLRQ
��� &RQFOXVLRQ�DQG�IXWXUH�DVSHFWV

1. Introduction: Overview of cell death and its intracellular 

signaling pathways

&HOO�GHDWK�LV�D�IXQGDPHQWDO�ELRORJLFDO�SURFHVV�WKDW�LV�UHTXLUHG�
IRU�FHOOXODU�GHYHORSPHQW��2Q�WKH�EDVLV�RI�LWV�PRUSKRORJLFDO�
IHDWXUHV��FHOO�GHDWK�FDQ�EH�JURXSHG�LQWR�WKUHH�PDLQ�FODVVHV��
QDPHO\��DSRSWRVLV��DXWRSKDJ\�DQG�QHFURVLV������7KH�GHUHJXOD-
tion of cell death�LV�DVVRFLDWHG�ZLWK�WKH�HWLRORJ\��SDWKRJHQHVLV�
DQG� WUHDWPHQW�RI�PDQ\�GLVHDVHV� �������SDUWLFXODUO\�GHJHQ-
HUDWLYH�GLVHDVHV�VXFK�DV�FDQFHU��$O]KHLPHU
V�GLVHDVH��KHDUW�
GLVHDVH�DQG�3DUNLQVRQ
V�GLVHDVH��������2YHU�WKH�SDVW�IHZ�\HDUV��
LQFUHDVLQJ�HYLGHQFH�KDV�LQGLFDWHG�WKDW�FHOO�GHDWK�FRQWULEXWHV�
WR�GHJHQHUDWLYH�GLVF�GLVHDVH������VSLQDO�GHJHQHUDWLYH�GLVHDVH��
DQG�LQWHUYHUWHEUDO�GLVF��,9'��GHJHQHUDWLRQ��������7KHVH�ÀQG-
LQJV�KDYH�OHG�WR�DQ�LPSURYHG�XQGHUVWDQGLQJ�RI�WKH�HWLRORJ\�
RI�WKHVH�GLVHDVHV�DV�ZHOO�DV�SURYLGLQJ�PROHFXODU�VWUDWHJLHV�
IRU�WKHUDS\��'HJHQHUDWLYH�FKDQJHV�LQ�,9'V�GXH�WR�DJLQJ�DUH�
FOLQLFDOO\�LPSRUWDQW�DV�WKHVH�FKDQJHV�DUH�DVVRFLDWHG�ZLWK�EDFN�
SDLQ��&XUUHQW�XQGHUVWDQGLQJ�RI�WKH�PROHFXODU�EDVLV�RI�,9'�
GHJHQHUDWLRQ�LV�SULQFLSDOO\�IRFXVHG�RQ�WKH�UHJXODWLRQ�RI�DSRS-
WRWLF�DQG�DXWRSKDJLF�SDWKZD\V�

Apoptosis and its signaling pathways. Apoptosis is a process 
RI� SURJUDPPHG� FHOO� GHDWK� WKDW� HOLPLQDWHV� GDPDJHG� RU�
QRQ�HVVHQWLDO�FHOOV�ZLWKRXW�FDXVLQJ�ORFDO�LQÁDPPDWLRQ�IURP�
FHOO�OHDNDJH������$SRSWRWLF�FHOOV�H[KLELW�DSSDUHQW�PRUSKRORJ-
LFDO�FKDQJHV��LQFOXGLQJ�FHOO�VKULQNDJH�DQG�SODVPD�PHPEUDQH�
EXEEOLQJ� DV�ZHOO� DV� QXFOHDU� FRQGHQVDWLRQ� DQG� IUDJPHQWD-
WLRQ�������7ULJJHULQJ�DSRSWRVLV�UHTXLUHV�D�JURXS�RI�F\VWHLQH�
SURWHDVHV�NQRZQ�DV�FDVSDVHV��ZKLFK�PD\�EH�DFWLYDWHG�WKURXJK�
LQWULQVLF�DQG�H[WULQVLF�VLJQDOLQJ�SDWKZD\V��11��

The intrinsic pathway, also known as the mitochondrial 
SDWKZD\�� LV� LQLWLDWHG� LQ� WKH�PLWRFKRQGULD� ������$V� VKRZQ�
LQ�)LJ�����DSRSWRWLF�VLJQDOV��VXFK�DV�'1$�GDPDJH�DQG�F\WRNLQH�
deprivation, activate p53, which further initiates the intrinsic 
SDWKZD\�E\�XSUHJXODWLQJ�WKH�S���XSUHJXODWHG�PRGXODWRU�RI�
apoptosis (Puma) and Noxa [also known as phorbol-12-my-
ULVWDWH����DFHWDWH�LQGXFHG�SURWHLQ����30$,3��@�������7KHVH�
two proteins in turn activate pro-apoptotic proteins, such as 
%D[�DQG�%DN��ZKLFK�HYHQWXDOO\�UHVXOWV�LQ�WKH�HIÁX[�RI�F\WR-
chrome c�������&\WRFKURPH�c further interacts with the cytosolic 
SURWHLQ� DSRSWRWLF� SURWHDVH� DFWLYDWLQJ� IDFWRU��� �$SDI���� WR�

Molecular mechanisms of cell death in 

intervertebral disc degeneration (Review)

FAN ZHANG1,2,  XUELING ZHAO2,  HONGXING SHEN1  and  CAIGUO ZHANG3

1'HSDUWPHQW�RI�2UWKRSHGLFV��&KDQJKDL�+RVSLWDO�$IÀOLDWHG�WR�7KH�6HFRQG�0LOLWDU\�0HGLFDO�8QLYHUVLW\��6KDQJKDL��������� 
2'HSDUWPHQW�RI�2UWKRSHGLFV��7KH�)LUVW�$IÀOLDWHG�+RVSLWDO�RI�.XQPLQJ�0HGLFDO�8QLYHUVLW\� 

.XQPLQJ��<XQQDQ���������3�5��&KLQD���3Department of Biochemistry and Molecular Genetics, 
University of Colorado School of Medicine, Aurora, CO 80045, USA

5HFHLYHG�6HSWHPEHU������������$FFHSWHG�$SULO���������

'2,����������LMPP����������
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2UWKRSHGLFV��&KDQJKDL�+RVSLWDO�$IILOLDWHG�WR�7KH�6HFRQG�0LOLWDU\�
0HGLFDO�8QLYHUVLW\��6KDQJKDL���������3�5��&KLQD
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Genetics, University of Colorado School of Medicine, Aurora, 
CO 80045, USA
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FDUWLODJH�HQGSODWH
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IVD Degeneration

Research Article
Effect of Static Load on the Nucleus Pulposus of Rabbit
Intervertebral Disc Motion Segment in an Organ Culture
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The development of mechanically active culture systems helps in understanding of the role of mechanical stress in intervertebral
disc (IVD) degeneration. Motion segment cultures facilitate the application and control of mechanical loads. The purpose of
this study was to establish a culturing method for rabbit IVD motion segments to observe the effect of static load on the whole
disc organ. Segments were cultured in custom-made apparatuses under a constant, compressive load (3 kg) for 2 weeks. Tissue
integrity, matrix synthesis, and matrix gene expression profile were assessed and compared with fresh one. The results showed
ex vivo culturing of samples gradually destroyed the morphology. Proteoglycan contents and gene expression were decreased and
downregulated obviously. However, immunohistochemical staining intensity and collagen type II gene expressionwere significantly
enhanced and upregulated. In contrast, these trends were reversed under constant compression. These results indicated short-
term static load stimulated the synthesis of type II collagen; however, constant compression led to progressive degeneration and
specifically to proteoglycan.Through this study a loading and organ-culturing system for ex vivo rabbit IVDmotion segments was
developed, which can be used to study the effects of mechanical stimulation on the biology of IVDs and the pathomechanics of
IVD degeneration.

1. Introduction

Evidence of a link between degenerative intervertebral disc
(IVD) and lowback pain (LBP) ismounting [1]. Currently, the
treatment of diseases related to IVD often involves surgical
intervention or long-term rehabilitation therapy.The goals of
biological therapy are to prevent or delay IVD degeneration
and to alleviate its symptoms by promoting tissue repair. To
better prevent and treat LBP a detailed understanding of the
mechanisms of IVD degeneration is necessary.

The comprehensive mechanisms and related biological
andmechanical pathways of IVDdegeneration remain poorly
understood [2, 3], even though LBP is a common clinical
condition. Biomechanics and IVD degeneration are closely
related, and many studies have shown that mechanical
loading is one of the major factors leading to IVD [4, 5].

An epidemiological survey has also shown that mechanical
loading is a risk factor for LBP [6, 7]. However, weight-
bearing mechanical loading is the primary function of IVDs,
and it occurs in the natural environment.Mechanical loading
also stimulates IVD cells; this stimulation is likely the under-
lying factor for themaintenance of cartilage cell activity [8, 9].
To better understand the mechanisms of IVD degeneration,
an in-depth understanding of its cause and effect relationship
with biomechanics is required. Moreover, the establishment
of an ideal experimental model might facilitate future related
studies.

However, investigating the complex metabolism and
signaling cascades that occur in IVDs is difficult using in vivo
models [10] because of the lack of close control and difficulties
with monitoring. In contrast, ex vivo culturing systems are
more appealing because they allow for better control of

Hindawi Publishing Corporation

BioMed Research International

Volume 2016, Article ID 2481712, 10 pages

http://dx.doi.org/10.1155/2016/2481712
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IVD Degeneration

RESEARCH ARTICLE

Constant compression decreases vascular
bud and VEGFA expression in a rabbit
vertebral endplate ex vivo culture model
Jia-Wen Zhan1,2, Shang-Quan Wang1, Min-Shan Feng2,3, Xu Wei4, Jie Yu3, Xun-Lu Yin2,3,
Tao Han1,2, Li-Guo ZhuID

2,3*

1 General Orthopedics Department, Wangjing Hospital, China Academy of Chinese Medical Sciences,
Beijing, China, 2 Key Laboratory of Beijing of Palasy Technology, Wangjing Hospital, China Academy of
Chinese Medical Sciences, Beijing, China, 3 Spine Department 2, Wangjing Hospital, China Academy of
Chinese Medical Sciences, Beijing, China, 4 Scientific Research Office, Wangjing Hospital, China Academy
of Chinese Medical Sciences, Beijing, China

* 532414151@qq.com

Abstract

Summary of background data

The vascular buds in the vertebral endplate (VEP) are the structural foundation of nutrient

exchange in the intervertebral disc (IVD). VEGF is closely related to angiogenesis in the

endplate and intervertebral disc degeneration (IDD).

Objective

To investigate the effects of static load on vascular buds and VEGF expression in the VEP

and to further clarify the relation between IDD and VEGF.

Methods

IVD motion segments were harvested from rabbit lumbar spines and cultured under no-load-

ing conditions (controls) or in custom-made apparatuses under a constant compressive

load (0.5 MPa) for up to 14 days. Tissue integrity and the number of vascular buds were

determined, and the concentrations and expression of Aggrecan, COL2a1, and VEGFA in

the VEPs were assessed after 3, 7, and 14 days of culturing and then compared with those

of fresh tissues.

Results

Under the constant compression, the morphological integrity of the VEPs was gradually dis-

rupted, and immunohistochemistry results showed a significant decrease in the levels of

Agg and COL2a1. During the static load, the number of vascular buds in the VEPs was grad-

ually reduced from the early stage of culture, and ELISA showed that the constant compres-

sive load caused a significant decrease in the VEGFA and VEGFR2 protein concentrations,

which were consistent with the immunohistochemistry results. Western blot and RT-PCR
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Disc distraction shows evidence of regenerative potential in degenerated 
intervertebral discs as evaluated by protein expression, magnetic resonance 

imaging, and messenger ribonucleic acid expression analysis. 
Guehring et al. Spine. 2006 Jul 1;31(15):1658-65. 

●Distraction results in disc rehydration, stimulated extracellular 
matrix gene expression, and increased numbers of protein-
expressing cells. 

IVD Regeneration
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Effects of controlled dynamic disc distraction on degenerated 
intervertebral discs: an in vivo study on the rabbit lumbar spine model. 

Kroeber et al. Spine. 2005 Jan 15;30(2):181-7.

●CONCLUSIONS: The results of this study suggest that disc 
regeneration can be induced by axial dynamic distraction in the 
rabbit intervertebral disc. 

●The decompressed rabbit intervertebral discs showed signs of 
tissue recovery on a biologic, cellular, and a biomechanical level 
after 28 days of distraction.
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[Controlled distraction as a therapeutic option in moderate 
degeneration of the intervertebral disc -- an in vivo study in 

the rabbit-spine model] 
Unglaub et al. Z Orthop Ihre Grenzgeb. 2006 Jan-Feb;144(1):68-73.

●The results of this study suggest that disc regeneration can be 
induced by axial dynamic distraction in the moderately degenerated 
rabbit intervertebral disc. 

●The decompressed rabbit intervertebral discs showed signs of tissue 
recovery at the cellular and histological levels after temporary disc 
distraction.
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Questions?

●Thoughts about annular tears?
●Pain generators/complicators?
●Chiropractic means to benefit annular tears?
●Indications/contraindications of chiropractic 

techniques?
●Experience with regenerative medicine?
●Thoughts?
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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.

57James Demetrious, DC, DABCO - PostGradDC.com

57

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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Protecting patients.

Protecting your family, 
practice, and 
profession.

Professional 
development.

Advanced Certification
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Upcoming Grand Rounds Schedule

Upcoming Rounds

●Septmber 3, 2024 – IVD Protrusions and 
Extrusions

●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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