
Copyrighted Material



ISBN 0-8493-3117-X 
90000 

Copyrighted Material



Atlas ot_ 

COMMON 

SUBLUXATIONS 
of the 

HUMAN 

SPINE 
and 

PELVIS 

Copyrighted Material



A NOTE TO READER 

micrographs that 
CRC page. To access this 

to the prompt "Updates 
area reserved Atlas. photographs can be 
Web page or downloaded to your flIes. 

Copyrighted Material



Atlas of_ 

COMMON 

SUBLUXATIONS 
of the 

HUMAN 

SPINE 
and 

PELVIS 

William J. Ruch, D.C. 

CRC Press 

Boca Raton New York 

Copyrighted Material



Copyrighted Material



DEDICATION 

This book is dedicated to the memory of Norman N. Goldstein, Ph.D. 

His gift was guidance, inspiration, and encouragement even in his final days. 

Copyrighted Material



Biographical Information 

William j. Ruch, D. C. has been in private practice at North Oakland 
Chiropractic Clinic in Oakland, California for nine years. 
Dr. Ruch graduated from the University of San Francisco with a B.S. in Biology 
in I975 and received his D.C. from Ufe Chiropractic College West in I986. 
Dr. Ruch is a member of the International Chiropractic Association, the 
American Back Society and an instructor for Chiropractic Biophysics Inc. 
Dr. Ruch spent seven years developing spinal and pelvic dissection procedures 
and has studied, photographed and X-rayed more than two hundred and fifty 
human cadavers in the course of his research. His extensive photographic 
library of these studies form the core material for this book. He taught 
dissection of the human spine at Ufe Chiropractic College West for 6 (/2 years 
during which time he amassed the extensive knowledge of spinal and pelvic 
pathol)hysiology upon which the text heavily relies. He has authored nine 
articles on clinical anatomy in the Journal of Clinical Chiropractic, and has had 
several of his cadaver specimen and X-ray photographs 1mblished in the book 
Clinical Chirolnactic by C. Plaugher, Williams and Wilkins, I993. 

Designed by William Ruch and Paul Marcus. 

Typography and layout by Paul Marcus\ General Eclectics, Berkeley, California. 

Photo Masking by Paul Marcus, Shereen Harris, and Olivia Destandau 

Original illustrations by Susan Davis 

Indexed by Shereen Harris 

This book was designed and produced on Apple Macintosh@ computers. 
Layout was done with QuarkXPRESS®; original text editing was done in Microsoft Word(\). 
Dr. Ruch's original slides were scanned to Kodak Photo CO@s and were cropped, rotated, scaled, and 
masked using Adobe@ Photoshop@, which was also used to create the original illustrations. Incidental 
art was created in Adobe@ Illustrator'" and Macromedia FreeHand"'. Color plates were separated with 
PixelCraft ColorAccess'" software. Proof copies were made on an Apple LaserWriter® Pro 630 and a 
Hewlett-Packard 550C''' inkjet printer. Indexing was done from electronic proofs made in Adobe 
Acrobat'" format. 
Review copies were printed and collated on a Xerox OocuTech'" high-speed imager from PostScript'" 
files saved to disk. 

Body copy set in Saban and Bold 10pt on 12pt leading. 

Captions set in Helvetica 9 pt on 11 pI. 

Titles and headers set in ITe Serif Gothic l30ld and Dlack. 

Hardware/Sofrware references are for information only and imply no warranty nor endorsement of rhose products. 

All names are rrademarks of their respective companies. 

Copyrighted Material



An Atlas Of Common Subluxations 

Of The Human Spin And Ivis 

IN THE ANTERIOR TO POSTERIOR VIEW 

WITH MID-SAGITTAL SECTIONS SPECIMENS AND X-RAYS 

TABLE OF CONTENTS 

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  vii 

Acknowledgment .......................................... viii 

Introduction . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IX 

Biographical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Xl 

Colophon (Production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Xl 

CHAPTER ONE 

Normal Human 

The Three Spinal Tissues .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ................ 2 

The Column . . . .. . ... ........ . . . . ... ..... . . . . . ........ 2 

The Thecal Sac ...... . .... . ... . ...... . ... . . . .. ... ... . . .. . .. . .. 3 

The Cord . . . . ..... . . . .. . . . .. . . . . . . . ... . . . .. . . .. . . . . . .  . 

Motion of the ............................................ 10 

CHAPTER TWO 

Pa thophysiology 

Subluxation and the Central Nervous ............................. 11 

CHAPTER 

Subluxations of 

Discussion . . . . . . . . . . . . . . . . . .. . ....................................... 23 

Atlas of SubluxatioJ1s of the Cervical ..... ... 27 

Section I: with Cervical Curve (9) . . . .. . . . . . . ... . . . .. . . . ... . 30 

Section II: Subluxation with Loss of Curve (Straight or Military Neck) .. . .. . 46 

Section III: with Reversed or Kyphotic Curve (12) . . . . . .. . . . . . ... . . .... 52 

Cervical Subluxations .. . . . . . . .. . . . .... . . .. . ... ... . .... ... 52 

Subluxations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... 58 

Lower .... 62 

Copyrighted Material



CHAPTER FOUR 

Subluxations of the Thoracic Spine 

Discussion " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 77 

Expanded 'fable of Contents of the Atlas of Subluxations of the Thoracic Spine" " " " " " " " " 83 

Section I: Subluxations with a Normal 'fhoracic Curve" " .................... " .... 86 

Section II: Subluxation with a Reversal of the Upper Curve . . . . . . . . . .. . . . . . . .  " . " ... 88 

Section III: Subluxation with a Reversal of the Lower Curve. " ...... " .. " ..... " " .... 94 

Section IV: Subluxations with Antrolesthesis of the Upper and Lower T"horacic Vertebrae. 100 

Section V: Hyperkyphosis of the 'fhoracic Curve . . . . .  " " " " " " " " " " " " " " " " " " " " " " " " " " 106 

Additional MRIs and X-rays . . . ..... . . . . . . . . . .... . . . . . . . ... .. . . .... . . . . ... 112 

CHAPTER FIVE 

Subluxations of the Lumbar Spine 

Discussion " ........ " " " ........ " " " ......... " " " ........ " " " ............. 117 

Expanded 'fable of Contents of the Atlas of Lumbar Subluxations " .......... " " " " " .. 125 

Section I: Subluxations of the Lumbar Spine with a Lordotic Curve . . . . . . . . . . . . . . . . .  128 

Section II: Subluxations of the Lumbar Spine with a Loss of Lordotic Curve . . . . . . . . . . .  156 

Section III: Subluxations of the Lumbar Spine with a Reversal of the Lordotic Curve" " " . 168 

Additional X-ray/MRI Comparison . . .. . . . . . .... . . . . . . . . . . .. . . . . . . . . . . .... . .  176 

CHAPTER SIX 

Subluxations of the Pelvic Girdle 

Discussion . " ........ " " ......... " " " ......... " " " ....... " " " " ............ 179 

Visceral Implications of Pelvic Subluxation .. . . . . ... . . . . . . . . . .. . . . . . . . . . . .. ... 180 

'fhe Sacrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 

The Sacroiliac Joints . .. " " ......... " " .......... " " " " ...... " " " " ............ 183 

The Pubic Symphysis .. . . . . . . . ... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 185 

Pelvic Motion ......................................................... 187 

Pelvic Tilt and Imaging . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . ... . . . . .... . . .. . .  188 

"The Lumbosacral Relationship . . . . . .  " ..................................... 189 

Physiological Subluxations ............................................... 191 

Flexion! Extension Rotations .. . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . 192 

Non-Physiological Subluxations . . . . .  " ............ " ........ " ............... 192 

Anterior to Posterior Pelvic Shearing . . . . . . . . . . . . . . . . . . . .. . .  " ...... 192 

Superior to Inferior Pelvic Shearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193 

The Geriatric Pelvis ... . .. .. . . . . ... .. . .. . .. . .... .. . .. . . ... .. . . .... . . . . . .  201 

Intrasacral Subluxations " ....... " ..... " ..... " ... " ........... " " ........... 202 

Glossary .. 

References 

Index .... 

· . . . ..... . . . . .  205 

· . . . . . . . . . . . . . 219 

· . . . . . . . . . . . . . 225 

Copyrighted Material



PREFACE 

The purpose this 
better understand the nature 

su bluxations. 

ver­
alter an individ-

my work in the College 
to dissect all or part the of 240 individuals. 

res depicted are 
individuals. 

of the photographic I made of 130 of 

As a chiropractic student I received far less instruction on human and 
When I lecture to cord on the heart and 

more about the internal workings of the kid-
spinal cord in canal with normal postural 

Treatment should be based on the most comprehensive under-
possible. Knowledge the anatomical and facts of the human 
pelvis is limited in teaching institutions of this country, both 

medical. One world renowned medical school the cadavers remain 
the entire human dissection course. When asked about instruction of the anatomy 

the prone back and the instructor said can look in a book if are 
cprp",'p" " He went on to add time that the students are 

arm or the leg, not 
" Most medical throw pills at almost 

because the teachers can't teach what they don't know. 
we couldn't look at intervertebral discs because 

I went into the lab on my own time to learn what I needed to know. In one of the 
I sectioned, I spinal cord the whole anteri-

or canal wall, obliterating the anterior spinal artery. 
realized I was seriously undereducated for my 
the frightened. 

shown me that these 
I have been 

for this 
see primitive treatment being 
because of lack of understanding 
My is that this book 

that vertebral column can alter 
vascular structures. work as a doctor 

circulation and generate neurological loss 
able to combine the two 

distributed to 
by chiropractors, 
the anatomy and 

to remedy this 

r1",-t(,n, is essential . I 
and surgeons alike 

the human 
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I NTRODUCTI ON 

injury to the ligaments, discs, cartilage, 
joint capsules, tendons, and other tissues. Its occurrence initiates inflam-
mation, muscle spasms, pain, and immobility. of the vertebrae is the eti-
ology of spinal osteoarthritis and can the I cord and brain-
stem and alter nervous system blood supply. 
ative consequences of subluxation. Deterioration 
loss of normal alignment can 
the spmai cord leading to pam and loss of trauma can 
be a serious health factor twenty years now. 

This book is organized into six 
pies and anatomical and physiological 
of Chapters 3,4, and 5 are 
took of that specimen. Most of the UlO''''''CcLl'Jl 

of the cervical spine and the 
was dissected to show the 

patterns and 
more common types of that 

are in the order of pro-
There are many ways in which the 

can subluxate (deviate) normal. The has an architecture that 
can be described in the X-Y-Z planes (the Cartesian coordinate This book 
'.V�·"J'_J on deviation in the Z plane (anterior to 

problems pointed Out (inferior to 
the pelvis, deals with innominate rotation around 
luxations) and shearing dislocations in the Z and Y 

The book also contains advanced imaging Scan and 
and pelvis, some with their associated X-rays. These 

MRIs are of my patients, and 1 am grateful for their kind 
these images to be used for educational purposes. 

I believe there are a number of that can 
chiropractic. Medical personnel need to know the biomechanics 
gency rooms, as well as orthopedic and neurosurgeons in rooms. per-
sonnel evaluating injured claimants can have material that shows the extent 
of soft tissue damage, as well as future can 
post traumatically. Insurance personnel and 
rate of the future health care needs of their 

The chiropractic profession needs to have a better 
and anatomic structures of the human 

I hope this book can contribute to our 
subluxations and to correct them. 
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Chapter 1: Normal Human Spine: Structure And Dynamics - 1 

CHAPTER ONE 

Normal Human Spine: 

Structure and Dynamics 

This chapter will discuss the normal 
spinal column as a complex and dynamic 
structure. The normal physiology and 
anatomy must be studied before one can 
understand the pathological affects of sub­
luxation complexes. Emphasis will be 
placed on the physiology of the motion of 
the central nervous system and its sup­
porting tissues within the normal spinal 
column. 

The shape of the spinal column and 
canal, posture, and the pressures on the 
spinal cord are intimately related. Poor 
posture is not merely a reflection of per­
sonality or character. It can be a reflection 
of altered spinal curves and misplaced 
body masses. Examples are displacement 
of the head in relation to the rib cage and 
displacement of the rib cage in relation to 
the pelvis. The displacements deform the 
spinal column and result in joint dysfunc­
tion. What is not commonly understood is 
the resulting disruption of the spinal cord, 
which brings with it impaired sensor and 
receptor function. 

The spinal column has three systems of 
integrated tissues. Under normal condi­
tions, each system moves differently and 
has distinct dynamic qualities from the 
others (See Figure 1-1). When healthy and 
normal, the three systems move synchro­
nously and in harmony. Several of the 
causes which change the spinal column 
from the normal state are car accidents, 
compulsory education, and deforming our 
bodies to modern life. Figure 1-1 

NEAR NORMAL SPINE 
The normal spinal column has lordotic curves in the cervical 
and lumbar regions and kyphotic curves in the thoracic and 

sacral regions. The pons, brainstem, and spinal cord are all a 
continuous structure. There is space in the spinal canal 

between the spinal cord and the front of the canal in the neutral 

postion. There is slight disc degeneration in the anterior of 

every disc. Disc height is normal with some very slight 

anterior disc bulging. 
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2 - Atlas of Common Subluxations of the Human Spine and Pelvis 

THE THREE SPINAL TISSUES 

The three spinal tissues are 

• the vertebral column itself with the verte­
brae, discs, ligaments, facets, capsules, car­
til age, and muscles. 

• the thecal sac, consisting of the dura mater­
arachnoid mater tube or envelope of the 
central nervous system. 

• the brain stem, spinal cord and nerve roots 
("pons-cord tissue tract," as Dr. Alf Breig 
calls the lower central nervous tissue). This 
is from the clivus of the occiput to the 
spinal canal and to the sacrum and coccyx. 
It is continuous tissue from the pons to the 
conus medularis and caudae equinae. 

Each system (See Figure 1-2) has a different 
way of moving based on its structure. Structure 
and function go together, and each has completely 
different tissues and handles motion in a unique 
way. We will discuss the structure and motion 
of each system in conjunction with the absolute 
or global motion of the normal spinal column. 

The Vertebral Column 

The first system is the vertebral column. 
One aspect of the vertebral column not well 
appreciated is the "3 point weight bearing" 
system of most of the vertebrae (See Figure 1-3). 
The occipital-atlas is a 2-point-joint system, 
as is essentiall y  the atlanto-axial joint. The 
C2-C3 joints become a 3-point weight bear­
ing system and thus it remains down to the 
L5-sacral joints. Studies indicate that the nor­
mal vertebral body/disc unit bears about 36% 
of the body weight and each of the two facets 
bear about 32%. Altered weight bearing 
changes this relationship and causes altered 
bone remodeling. We know that gravitational 
force is involved with normal physiology 
(space travel causes osteoporosis). Therefore 
altered gravitational forces (altered weight 
bearing) create altered bone. Subluxations 
change the weight bearing of the involved 
joints. Altered posture and reduced viability 
are reflections of the subluxations. 

The vertebral column is a much investigat­
ed system. Studies attempt to describe verte­
bral column motion with various terms, but 
all will agree that the motion between each 
vertebrae accumulates to give overall or 

absolute motion. This motion involves com­
pression of the cartilaginous interfaces between 
the vertebrae at all the joint structures. Normal 
motion acts as a pump to promote the physio­
logical forcing of fluid exchange, nutrient sup­
ply, and waste elimination. When motion is pre­
vented, pathology results (See Page 10). 

Segmental motion combines to give global or 
"absolute motion," l ike bending forward. The 
motion of the vertebra varies with the section of 
the vertebral column. Because the cartilaginous 

Figure 1-2 
THE THREE SYSTEMS OF THE HUMAN SPINE: 
1 -THE VERTEBRAL 2-THE MENINGES OR 

COLUMN THECAL SAC 

(A) Vertebral body (E) Thecal wall 

(B) Disc 3-PONS-CORD TISSUE 

(C) Spinous process TRACT 

(D) Ligamentum flavum (F) Spinal cord 

Figure 1-3 
THREE POINT WEIGHT BEARING 

Three pOint weight bearing in the cervical spine, the 
posterior articulations or facets provide weight bearing 

support as well as the body and disc. 
(A) Disc (C) Lamina 

(B) Posterior articulation (D) Uncinate process 

or facets (E) Spinal cord 

Copyrighted Material



Chapter 1: Normal Human Spine: Structure And Dynamics - 3 

facets are in different planes of orientation, and 
the discs are of different sizes and shapes, the 
cervical vertebrae move differently than the 
thoracic vertebrae, which in turn move differ­
ently than the lumbar vertebrae. The motion 
between each pair of vertebrae, (segmental 
motion) such as C4 and C5, T4 and T5, or L4 
and L5, is unique, each contribming to flexion, 
extension and rwisting of the whole spine (glob­
al or absolute motion). 

The Thecal Sac 

The second system, the thecal sac, is con­
nected to the top, bottom, and right and left 
sides of the spinal canal, changing shape during 
motion (See Figure 1-6). The changes of the 
spinal canal in normal motion are transmitted 
to the thecal sac as deforming forces. A common 
example is when pulling on a balloon (motion) 
one expects it to change shape (deform). 

o. b. Figure 1-4 
NORMAL ANATOMICAL RELATIONSHIPS OF THE SKULL AND VERTEBRAL COLUMN 

Photo (0). Laminectomized specimen with skin 

removed from back of skull, to show relationships 

of structures. (Posterior view.) 

(A) Base of Skull (Occiput) 

(B) Vertebral artery 

(C) Atlas 

(0) Mandible 

(E) Thecal Sac 

Photo (b). Same specimen with occiput partially 

removed to show the cerebellum. 

(F) Cerebellum 

(G) Inferior Cerebellar Artery 
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4 - Atlas of Common Subluxations of the Human Spine and Pelvis 

The term "thecal" or "theca" is used to 
describe the combined dura/arachnoid mater 
and other supportive structures. The dura mater 
is the tough enclosing membrane of the sac. The 
arachnoid mater is the inner l ining of the sac. 
The "subdural space," between the dura and arach­
noid mater, is a potential space (See Figure 1-8). 

@ ...,..-------' 

© 

© 

® 

® 
© 
® 
CD�/ 

-------- ... 

CD 

® 

This space doesn't really exist in a normal 
spinal column. That is why the term "theca" is 
used to describe this seemingly single structure 
with the dura mater on one side and the arach­
noid mater on the other. Pathological condi­
tions can separate these structures, but normal­
l y  they act or function as a single structure. 

@ 

® 

® 

c. Figure 1-5>:' 
NORMAL ANATOMICAL RELATIONSHIPS, continued 

Photo (c). Same specimen with occiput opened and cerebellum removed, with the skull in the neutral position 

relative to the neck. 

(A) Internal Auditory Meatus 
(8) Acoustic Nerve(VIII) 
(C) Jugular Foramen 

(D) Glossopharyngeal Nerve(IX) 

(E) Vagus Nerve(X) 

(F) Hypoglossal Nerve (XII) 

(G) 
(H) 

(I) 
(J) 

(K) 
(L) 

C1 nerve rootlets 

Spinal Accessory Nerve (XI) 

Dentate Ligament 

C2 Nerve rootlets 
C3 Nerve rootlets 
Thecal sac (dural side) 

'Color representation of the above figure appears after numbered page 80. 

(M) 
(N) 

(0) 
(P) 

(0) 
(R) 

8rainstem 
Cerebellar Fossa 

Occiput (cut edge) 

Inferior Cerebellar Artery 
Arch of Atlas 

Dorsal Spinal Artery 
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Chapter 1: Normal Human Spine: Structure And Dynamics - 5 

Q. 

"J\!leninges" is a collective term used to 
describe all the supporting tissue of the central 
nervous system. This includes the theca I sac 
(theca), the pia mater, the dentate ligaments 
(AKA denticulate), arachnoid trabeculae , a web 
of fibers in the subarachnoid space attaching to 

the arachnoid mater, and pia mater that holds 
the cerebral spinal fluid (CSF) as a cushion for 
the spinal cord. The median septum is a single 
sheet of tissue in the posterior canal between 
the cord and the theca. The meninges provide 
support and confer shape to the cord tissue. 

b. 
Figure 1-6>:· 

EFFECTS OF HEAD FLEXION AND EXTENSION ON THE CENTRAL NERVOUS SYSTEM 
(0). Flexion(head tipped forward) increases the 

distance between the occiput and the coccyx, therefore 

lengthening the neural canal and the stretching the 

cord and brainstem. 

(A) Note stretching of the dentate ligament and the 

movement of the brainstem down toward the 

occiput. Note positions of Dentate Ligament, 

Brainstem, Base of Occiput, Arch of Atlas 

(refer to Figure 1-5 for keys to anatomical 

structures) 

'Color representation of the above figure appears after numbered page 80. 

(b). Extension (head tipped backward) decreases 

the distance between the occiput and the coccyx, 

shortening and relaxing the cord and brainstem. 

(B) Note the relaxed left dentate ligament, the 

folded, relaxed dura mater (thecal sac), and 

the distance of the brainstem from the 

occiput. Note positions of Dentate 

Ligament, Brainstem, Base of Occiput, Arch 

of Atlas, Thecal sac. 
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6 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Natural Lordotic Curve 

Figure 1-7 
Extension of a lordotic curve in comparison to flexion. The closeness of the 

lamina and spinous processes in extension shortens the posterior aspect of the 

canal. Compare the flexion position with the large space between each lamina 

and spinous process. The spinal cord and thecal sac go from being on the inside 

of a concavity to the outside of a convexity. 

There are some significant effects of absolute 
motion on the spinal cord. Vertebral column 
flexion (forward) increases the length of the 
spinal canal and spinal cord. The net distance 
from the foramen magnum to the coccyx 
increases with each individual. The amount of 
change can be 2-3 inches from extreme exten­
sion (shortened position) to extreme flexion 
(lengthened position). See Figure 1-6. This is 
accomplished in the vertebral column by lami­
na and facet separation and posterior disc 
height increase. See Figure 1-7. Also, in lateral 
flexion, the concave side is shortened and the 
convex side is lengthened. For instance, in right 
lateral flexion, the right side of the spinal canal 
is shorter in length than the left side of the 
canal. Absolute motion changes the shape of 
the spinal canal. 

The thecal sac is made of the same tissue 
from top to bottom and has normal tube 
dynamics. It deforms as a tube in flexion and 

extension. Its net length will vary inversely 
with the diameter. The longer the tube gets, the 
narrower it becomes, while the shorter the tu be 
gets, the wider it becomes. The volume remains 
relatively the same throughout the various posi­
tions the vertebral column can assume. Loss of 
the normal spinal architecture can change this 
relationship with mechanical and hydrualic 
pressures that result in pathology. 

The thecal sac in the normal spinal column 
should be attached to the foramen magnum and 
upper cervical spine and coccyx. In between, it 
should be free of attachment to the vertebrae. 
This is not strictly true because the nerve root 
sheath of every nerve root is an extension of the 
thecal sac which attaches to the intervertebral 
foramen (IVF) and distal tissue. See Figure 1-8. 
These other attachments create slightly differ­
ent dynamics than independent tubular struc­
tures. 
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Chapter 1: Normal Human Spine: Structure And Dynamics - 7 
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(A) Nerve root sheath 

(8) Nerve root 
(E) Epidural space 

(F) Disc 

Figure 1-8 
NORMAL 
ANATOMICAL 
RELATIONSHIPS -
AXIAL VIEW 
Axial section through the 

C7-T1 disc. See how the 

epineural sheath around the 
nerve root in the I.V.F. is an 
extension of the thecal sac. 

This shape and position of 
spinal cord is normal. 

(C) Spinal cord 
(D) Thecal sac 

(G) Intervertebral foramen (I.V.F.) 

(H) Subarachnoid space 

THE SPINAL CORD 

The third system, the "pons-cord" tissue 
tract, includes the entire spina I cord from the 
conus medularis to the brain stem and the pons. 
It also includes the nerve rootlets that gather to 
form the nerve roots. This is all continuous tis­
sue. The spinal cord and much of the nervous 
tissue of the central nervous system is acrua lly 
an amorphous, gelatin-like substance. The 
spinal cord is attached to the thecal sac via the 
pia mater, spinal nerve rootlets, dentate liga­
ments arachnoid mater, and the filum terminale. 

As the thecal sac changes in shape with nor­
mal position change of the individual, the pons­
cord tissue tract also changes in shape and posi­
tion. In forward flexion, the cord moves anteri­
orly in the canal and increases in overall length. 
This motion can change the relationship 
between the nerve roots and the foraminae. 
The anterior to posterior diameter of the cord 
decreases and the right-to-Ieft diameter increas­
es. The dentate l igaments, being only on the 
right and left side of the cord, cause a different 
action in lateral flexion and rotation. As the 
person bends a nd/or rotates to one side, the 
dentate ligament on the concave or shortened 
side relaxes while the dentate ligament of the 
convex side is stretched. This pulls the cord to 
the convex or longer side of the canal away 
from the pinching and compressing side of the 

spine. This change in the shape of the cord 
changes the shape of the tiny arteries and acts 
as a pump. This normal pumping action pushes 
the red blood cells and nutrients through the 
cord tissue, crea ting the blood flow tha t occurs 
in the lower central nervous system. 

As stated earlier, when the spinal column is 
healthy, the three systems move in harmony. 
Segmental vertebral column motion is unique, 
differing with the section under observation. 
Deforming forces of the vertebral column dur­
ing normal motion are transmitted through the 
thecal sac as a uniform motion. Despite the 
uneven, unique inter-segmental motion of the 
vertebrae, the motion of the thecal sac, under 
normal conditions, transmits a uniform force to 
the spinal cord. This is a very important point. 
Standing with just cranial flexion will stretch 
the meninges and cord all the way to the caudae 
equinae. The spinal cord needs and requires 
uniform distribution of this motion along its 
entire length for normal function. This leads to 
a distribution of forces to the whole "pons-cord 
tissue tract," thus helping to reduce the occur­
rence of deforming forces severely affecting one 
part of the cord and causing nervous tissue 
i nj ury. The nervous tissue a Iso needs this 
motion and changing shape to deliver adequate 
nutrients, because the motion acts as a pump 
for the whole CNS. 
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Figure 1-9 
NORMAL SPINAL CORD - CANAL RELATIONSHIP 

In this individual, the spinal cord does not completely fill the vertebral canal. Minor -posterior disc bulging (as at 

C5-C6 and C6-C7) has occurred without directly impinging on the cord, so this individual may have experienced 

only minor symptoms or none at all. Note the healthy cervical curve. 

(A) Pons (E) Thecal sac 

(8) Dens of C2 (F) 8rainstem 

(C) Disc of C2-C3 (G) Spinal cord 

(D) Posterior longitudinal ligament (H) Spinous processes 
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Chapter 1: Normal Human Spine: Structure And Dynamics - 9 

There are individual differences or variations 
in the diameter of the spinal cord and in the 
diameter of the vertebral canal. See Figures 1-9 
and 1-10. One severe difference is called con­
genital canal stenosis. Some of the clinical 
implications are that the anatomical variation 
can manifest itself as different symptoms with 
the same diagnosis or trauma. Two people sitting 

next to each other in a car when it is rear-ended 
can have completely different responses to the 
injury. They can have different symptoms, com­
plaints, and recovery times. This is the basis for 
using "syndromes" to describe the range of 
effects of types of injuries. Some of the symp­
toms will be present in certain people and not in 
others even in the same accident. 

-© 

Figure 1-10 
Cervical spinal canal narrowing or stenosis. 

The relationship between the size of the canal and spinal cord can vary between individuals. In this 

specimen the spinal cord occupies the entire canal. Any changes in the shape in the wall of the canal can 

have significant neurological consequences. 

(A) Narrow spinal canal 
(8) Slight antrolisthesis of C6 relative to C5 

(C) Spinal cord 

(D) Slightly narrowed spinal cord 
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Motion of the Vertebral Column 

The discs of the vertebral column are for 
allowing flexibility of the spinal column so the 
head and eyes can interact with the environ­
ment. This flexibility is essential to vascular 
flow in the capillaries of the spinal cord. The 
bending, twisting, and turning an individual 
does is important for the nutrient and oxygen 
delivery to the axons and neurons of the central 
nervous system. This motion is also essential to 
the health of the discs and ligaments of the 

o. 

vertebral column. They also require motion for 
nutrient and oxygen exchange. Studies show 
forced immobility initiates degenerative 
changes of the joint tissues. The fibrocytes that 
maintain the tissue are starved with stasis. So 
the discs deliver motion to the spinal column, 
not shock absorbing function. The flexibility 
they exhibit is necessary for their health as well 
as tha t of the nervous tissue. 

b. 

Figures 1-11 A & B 
LOSS OF MOTION RESULTS IN LOSS OF JOINT TISSUE 

An X-ray and specimen of a cervical spine with fusion of all the ligaments and resulting loss of the discs and other 

joint tissues 

(A) Vertebral bodies 

(8) Disc spaces 

(C) Calcified posterior longitudinal ligament 

(D) Calcified anterior longitudinal ligament 

(E) Facets or zygopophyseal joints are fused 
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CHAPTER TWO 

Pathophysiology 
Of The Human Spine 

Spinal Subluxation and the 

Central Nervous System 

Subluxation is a term used to describe the 
loss of normal joint integrity. It is less than a 
luxation or a complete loss of integrity and less 

Figure 2-1 
T YPES OF COMMON SUBLUXATJONS 

Subluxation of vertebrae involve the three jOints of two 

adjacent vertebrae: a disc and two zygopophyseal joints. 

Note the pathological changes of the zygopophyseal 

joints as well as the discs. 

than a dissociation of two adjacent bones joined 
by an articulation. In the case of the human 
spine, a subluxation involves two adjoining ver­
tebrae, the disc, and two pairs of facets or glid­
ing joints. This loss of normal integrity results 
in the disruption of the connecting soft tissues, 
spasmodic contractions consisting of "guarding 
responses" to joint distress by the surrounding 
musculature. Joint spaces often become 
reduced, and range of motion becomes limited, 
often accompanied by pain and inflammation. 

In the mid-sagittal plane of the human spine, 
the most common patterns of subluxation are a 
complete retrolisthesis (See Figure 2-1), a 

(A) A complete retrolisthesis: the body of this vertebrae is 

posterior to both the superior and inferior segments. 

(8) Stairstepped retrolisthesis: this vertebrae is posterior to 

the superior vertebrae but anterior to the inferior. 

(C) A complete anterolisthesis: this vertebrae is anterior to 

both the superior and inferior segments. 
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Figure 2-2 
This illustrates disc bulging and end plate changes. 
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The endplate damage indicates trauma that has healed but has left injured soft tissues. The instability and 

altered mechanics of the injured jOints results in chronically degenerative changes. Pictured here is 

a pair of bulging discs with their X-rays indicating calcification of the A.L.L. and discs. 

(A) Osteophytes (C) Bulging discs 

(B) Damaged endplates (D) Dessicated discs 

stairstepped retrolisthesis, and a complete 
anterolesthesis. These occur in all combinations 
to form subluxation complexes when more 
than two vertebrae are involved. This is the eti­
ology of osteoarthritis of the spine, degenera­
tive joint disease, and spondylosis. Loss of nor­
mal joint integrity alters weight bearing of the 
joints, puts a bnormal stress on soft tissues and 
bones, and initiates degenerative processes. In 
time the vertebral body develops "spurs" or 
"osteophytes" of various types. 

We are used to looking at vertebral bodies 
from two dimensions, the A-P and lateral X-ray. 
The end plate changes are three dimensional 
and are the responses to the loss of normal 
weight bearing (See Chapter 1). The subluxa­
tion of a vertebrae can do one of two things to 
a joint: hy perload the joint or unload the joint. 
Both conditions will cause the bone and joint 
tissue to change. Normal motion is interrupted, 
causing deterioration of all avascular struc­
tures, ligaments, cartilage, and other connective 
tissue. This is also true for the facets or 

zygopophyseal joints. A retrolisthesis hyper­
loads at least one disc and puts shearing forces 
on the anterior longitudinal ligament (A.L.L.), 
the posterior longitudinal ligament (P.L.L.), the 
annular rings, nucleus pulposus, cartilage plates, 
and capsular ligaments. The bulging, twisting, 
and straining tissue attached to the end plates 
pull, push, and stretch it. It worsens with time, 
becoming irreversible (See Figure 2-2). P ictured 
are two bulging discs in the anterior-lateral 
direction with calcification of part of the A.L.L. 
and end plate. 

The complete retrol isthesis usually causes 
more disc degeneration, end plate changes, 
facet sclerosis, and spinal canal changes. The 
stairstepped retrolisthesis is more common and 
associated with disc bulging, spinal curve, and 
spinal canal changes. The anterolisthesis is not 
as common and can be associated with either or 
both of the other types. 

The change from normal alignment in the 
cervical spine can also have vascular conse­
quences. The shape of the vertebral artery can 
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become longer and more narrow than normal 
from kyphotic deformity of the cervical spine. 
Mechanical distress can generate a sympathetic 
"storm" and a regional vasoconstriction causing 
irritation of the arterial wall of the vertebral 
artery and its tributaries, the sinuvertebral. In 
Figure 2-4, an axial cut was made at the middle 
of the body of C2 below the superior articulating 
facets bu t a bove the transverse processes. 
Viewed from below, it is apparent that Cl is 
rotated relative to C2 and the inferior articulat­
ing facet of CIon the left is contacting and 
compromising the vertebra I artery. The verte­
bral arteries are the blood supply to the cervical 
spinal cord and any impairment can have 
adverse results. Poor vascular circulation from 
pressure on the arteries that supply the spinal 
cord and pressure on the spinal tissue itself is a 
natural consequence of subluxation of the 
spine. Pain can be only one of the many results 
of hypoxia of the spina I cord tissue. 

Multiple subluxations of the vertebral col­
umn can have a profound effect on the quality 
of movement, nutrition, and general health of 
the central nervous system. This effect occurs 
due to the basic anatomical fact that the shape 

© @® 
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of the vertebral column creates the shape of the 
spinal canal which in turn determines the shape 
of the lower central nervous system (s pinal 
cord, brainstem and nerve roots). Subluxation 
of the vertebrae changes the shape of the verte­
bral canal. Usually this change is an increase in 
length of the canal. The more change, the 
greater the effect on the central nervous system 
and the spinal cord. 

The amount of change due to subluxation 
can vary with the individual, the number of ver­
tebrae involved, and how the curves are altered. 
There seems to be substantial natural variation 
between the diameter of the canal and diameter 

Figure 2-3 
(0). Posterior view of C1 and C2. 

(b). Plane of cut Figure 2-4 has through C1 and C2. 

Figure 2-4 is top section looking from underneath. 

C-1 
--_.-

X Axis as 

viewed in 

transverse 

section 

from below. 

Figure 2-4 
SUBLUXATION OF Cl-2 

Rotation of C1 to C2 with occlusion of the vertebral artery by C1 inferior facet. 

(A) Body of C2 (0) Vertebral artery 
(B) Superior articulating facet of C2 (E) Transverse process of C1 
(C) Inferior articulating facet of C1 (F) Spinal cord 
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of the spinal cord. The space between the 
bony canal and the spinal cord can also 
vary with individuals (See Chapter 1). 
This explains how some people can toler­
ate mOre change due to subluxation than 
others. In some cases this space, or for­
giveness of the system, can explain why 
relatively minor subluxations can cause 
distress on one person's nervous system, 
while a second person can tolerate radi­
cal changes in the vertebral column with 
little or no distress. In the case of this sec­
ond person one might be able to elicit 
some symptoms on exam but generally in 
the second case the person seems to enjoy 
good health. 

Figure 2-5 
VERTEBRAL COLUMN WITH MULTIPLE 

SUBLUXATIONS WITH CURVES MAINTAINED 
NOTE: Discs usually don't degenerate unless there are 

subluxations or they have suffered some architectural 

disturbance. Healthy discs occur next to pathological ones, so 

age can't be a factor. There is a reduced cervical curve With 

posterior and anterior disc bulging and loss of disc height. 

1 . Note: cord impressions without significant stenosis. 

2. Tractioned cord in upper thoracic despite almost "normal" 

curve; all discs with various levels of degeneration: note 

posterior wall intradural adhesions entrapping vascular 

structures. 

3. Reduced lumbar curve and loss of disc height and 

hydration. 
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Figure 2-6 
VERTEBRAL COLUMN WITH MULTIPLE 
SUBLUXATIONS AND LOSS OF CURVES 

Here we see a reversal of cervical curve with canal stenosis 

and cord contact at C5-6. The thoracic spine has progressive 

anterior spurring with hyperkyphosis from altered weight 

bearing and osteoporosis. Increased thoracic curve changes 

due to compression fractures T6-T12. 

Note: hypertrophy of A.L.L. T5-T12: 

Note cord/canal contact T5-T9. Discs have dark brown areas 

that correspond to calcified appearance on X-ray. Loss of 

lumbar curve adds to flexion deformity of entire vertebral 

column and resulting poor posture. 

The normal architectural features of 
lordotic and kyphotic curves is an essen­
tial component of the human spine (See 
Figures 2-5 and 2-6). In Figure 2-5, there 
are near normal curves so that the multi­
ple misalignments and bulging discs are 
not seriously impinging the cord. The 
increased thoracic curvature and reduced 
cervical and lumbar curves have trac­
tioned the thoracic section of the spinal 
cord into the anterior wall of the canal. 
One can observe the normal posture of 
this individual. In Figure 2-6 there is altered 
curvature of all sections and a resulting 
"poor posture," and a bent forward or 
flexion deformity of the spinal column. 
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Figure 2-7 
MULTIPLE S UBLUXATIONS WITH CURVE REDUCTION AND CORD CONTACT 

The lower cervical spine has by far the most injuries and degenerative changes of any section of the spine. Both in 

the cadavers and in our patients in clinical practice, the C4-C5 and C5-C6 segments show the greatest relative 
anteroposterior displacement in the entire cervical spine (Hadley, 1964). They are also remote trom the head, and 

therefore are more vulnerable to whiplash than the upper segments. 

Note the canal stenosis of the cervical region as 
a result of the reversal of the lordotic curve and 
osteophytic changes. This change in the shape 
of the canal is an increase in its length. The 
anterior portion of the cervical spinal cord is in 
contact with the anterior wall of the canal as is 
the mid thoracic cord from TS to T9. This con­
dition is viewed in the neutral position. Any 
postural change into more flexion, as sitting in 
a chair, increases the traction and vascular com­
promise of the cord and nerve roots. 

Looking at Figure 2-7 , we see a lateral cervi­
cal X-ray and specimen. These figures have the 
discs, ligaments, and a central nervous system 
still intact. This is called a mid sagittal section. 

What we see is a change in the normal relation­
ship of the vertebrae C3-C4, mostly C4-CS, C-
5-C6, and C6-C7. These are very common sub­
luxation patterns. Notice the amount of change 
in only the subluxated segments. This cannot be 
completely explained due to age because Cl, 
C2, C3 joint complexes are the same age as C4, 
C5, C6. 

The change in the position of the vertebrae 
C4, C5, C6 causes an alteration in the shape of 
the canal that affects the cervical cord enlarge­
ment or bulge. The cervical spine is compressed 
in this region and the canal narrows due to the 
displacement of the vertebrae posterior to each 
other. An example is the C5 posterior inferior 
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Figure 2-8 
MULTIPLE SUBLUXATIONS WITH A REVERSAL OF THE CERVICAL CURVE 

Loss of curve starts with C2-3 and a complete retrolisthesis of C5 to C4 and C6 with cord compromise C4-C7. 

Vertebral body enlargement forms stenosis of the canal and significant anterior spurring of C4-7. C6 retro to C7 

with cavitation and near fusion of disc. 

body being closer to the superior spinal laminar 
junction of C6. This is coupled with the fact 
that the A to P diameter of C5's body has 
increased by almost 20%, due to altered weight 
bearing which is a major result of subluxation. 
Many studies show that bone remodels to 
stress. When weight bearing or stress is altered, 
the bone changes its shape to accommodate the 
weight bearing. The result will be disc degener­
ation and eventual fusion. This condition can 
lead to cervical myelopathy with various symp­
toms of the upper extremities and may also 
have a serious effect on the rest of the spinal 
cord function. 

Figure 2-8 is a nother specimen with its asso­
ciated X-ray showing more advanced degenera­
tion. Multiple subluxations of a long standing 
nature have a profound effect on the central 
nervous system and in the shape of the vertebral 
canal. We see in both specimens a radical 
change, especially in Figure 2-8's X-ray. This is 
a result of the subluxations that have altered the 
curvature. These subluxations have created a 
flexion deformity of the cervical spine. 

In Figure 2-9 are shown a cervical MRI and 
X-ray of a patient. There are some similarities 
between Figure 2-8 and Figure 2-9. The history 
of the patient is when working at a desk, he had 
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parasthesia bilaterally to the fingers, weakness, 
diminished reflexes, shoulder and neck pain, 
and some pain in his arms. The MRI of this 
patient was taken in the recumbent position, 
not in the position tha t created the symptoms. 
He got relief by lying down on his back. 

The patient in Figure 2-10 has a similar prob­
lem, getting relief by laying down on her back. 
Here we have a mid-sagittal view of the entire 
spine seen in the position in which it was taken. 
The spinal cord is in the anterior portion of the 
canal from C3 to Tl0. The patient gets relief 
(head, neck, stomach, and back pain) in this 
position. Her problem is aggravated while seat­
ed at her desk with her neck flexed forward. 
In both cases, signs of spinal cord distress are seen 

while in a position that relieves symptoms. In 
both these cases, cervical flexion increased 
symptoms. Because of the loss of the normal 
curve that is already in this multiple s ubluxated 
cervical spine, a longer than normal canal is cre­
ated, with flexion stretching the spinal cord and 
pressing it into the bulging discs and osteo­
phytes. The cord is elevated to the anterior por­
tion of the canal even in the recumbent posi­
tion. This is not normal. The anterior spinal 
artery can be compressed by the posterior 
osteophytes and bulging discs. This contact can 
be reduced when the patient is lying on his or 
her back and the cervical spine or lumbar spine 
is in extension (See Figure 2-11). The reversal of 
the cervical curve (or kyphosis) can lengthen the 

Figure 2-9 
CERVICAL X-RAY AND MR[ STUDY WITH LOSS OF LORDOS[S 

The lateral X-ray of this patient clearly shows the loss of curvature, multiple subluxations, loss of disc height, 

and posterior osteophytes. This MRI shows loss of curvature ("military neck") resulting from posterior 

subluxations at C3 retro to C2; C4 retro to C3 and C5 retro to C6. 

Note the loss of disc height and posterior spurring. The spinal cord is much smaller in diameter than the 

vertebral canal, but it is the tethering or stretching of the cord against C3-5 that makes these significant 

problems. The posterior disc bulging and osteophytes of C3-5 are actually in contact with the spinal cord in 

the neutral supine position, a position of relief for this patient of bilateral parasthesia in the upper extremities. 

His symptoms were brought on by sitting at his desk doing paper work. 

We have to extrapolate his changing positions to the changing length of the vertebral canal. 
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Figure 2-10 
MIDSAGITTAL MRI STUD Y OF THE ENTIRE VERTEBRAL COLUMN SEEN IN THE POSITION 

THE STUD Y WAS TAKEN 
The anteriority of the cord in the canal from C4 to T9 (tethering) shows the overall effect of the reverse curve is 

tethering of cord and the hypokyphotic curve of the thoracic spine in standing or supine views. Aligned segments 

with reduced curve. Anterior location of the spinal cord in the canal in the supine view through most of the 

thoracic spine. 

Loss of lordotic curve in the lumbar spine is a flexion deformity or a lengthening of the canal. 

Note sacral disc. Central nervous system tension is transferred to caudae equinae all the way to the IVFs. We 

need to extrapolate postural change from supine to flexed (seated or other) positions. 

Note: Anterior cord displacement in the "neutral position." Patient actually gets relief in this position, all flexion 
irritates her condition. 

Figure 2-11 
CERVICAL X-RAY 
AND MRI STUD Y 

SHOWING REVERSAL 
OF CURVE 

Cervical MRI and X-ray of 
same individual showing 

reversal of lordotic curve 

or a cervical kyphosis. 

Note the straightening of 

the brainstem to thoracic 

cord, a complete 

retrolisthesis of C5, large 

interspinous distance from 

C3-7, enlargement of C5 

body due to hyper loading 

and bulging discs. 

Consider the anatomic 

and physiologic changes 

with active, persistent 

cervical flexion as 

required by many jobs. 
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o. b. Figure 2-12 A & B 
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(0). This specimen is being viewed at the C7 level. 

Note the anterior canal wall contact and flattening of 
the spinal cord. This individual was in a neutral position 

when dissection and photo were taken. Can the ventral 

horn neurons be fully vascularized? (C) Facet 
(A) Disc (D) Spinal cord 
(B) Nerve root (E) Lamina 

Figure 2-13A 
EPIDURAL ADH ESIONS/ANTERIOR WALL 

Epidural adhesions between the anterior vertebral canal wall 
and the thecal sac (Dura Mater). These tissues are supposed 

to be freely moveable relative to each other. The adhesions 
are the result of chronic inflammation due the subluxations of 
the vertebra and end stage OJO. 

(A) Body of vertebra 

(B) Epidural adhesions 

(C) Thecal wall 

(D) Spinal cord 

AXIAL VIEWS OF TETH ERE D CORD 
(b). This MRI of an axial view at the C5 level 

clearly shows the spinal cord tethered against 
the anterior wall of the vertebral canal. At this 

level, the cord has lost its normal almost round 

appearance. It is severely flattened and 

vulnerable to even slight posterior disc bulging 
and minor osteophytes. Can we assume the 

anterior spinal artery has any blood flow? 

Figure 2-13B 
EPIDURAL ADHESIONS/POSTERIOR WALL 

Epidural adhesions in the posterior portion of the vertebral 
canal. These adhesions are the result of chronic 

inflammatory states in the posterior joints and soft tissues 

of the vertebral column in the thoracic region and even the 
thecal sac, pia mater, nerve rootlets, and arteries. 

(A) Thecal wall (C) Spinous process 

(B) Epidural adhesions (D) Ligamentum flavum 

Copyrighted Material



Chapter 2: Pathophysiology Of The Human Spine - 21 

Figure 2-14 Figure 2-15 
INTRATHECAL OR SUBARACHNOID ADHESIONS 

Both of these specimens show posterior subarachnoid adhesions in the thoracic region of the vertebral column. 

They each have tethered the spinal cord with large contact areas against the canal wall. Since the posterior canal 

wall lengthens more, the stretch or irritation is greater in the posterior hemisphere of the thecal sac. 

(A) Spinal cord (D) Subarachnoid adhesions 

(B) Vertebral bodies (E) Ligamentum flavum, 
(C) Thecal wall (F) Spinous processes. 

canal in the cervical a rea and the entire spina I 
cord. Note the straight appearance of the spinal 
cord and brain stem, the increased distance 
between the spinous processes of C3-7, the sub­
luxation complex involving C3-7, bulging discs 
of the involved segments, and osteoarthritic 
change of C5, a complete retrolisthesis. The 
components of the cervical subluxation com­
plexes alter lordotic curves. The resulting 
effects on the central nervous system cause pro­
found health care changes. 

In Figure 2-12A we see the displaced spinal 
cord in a specimen at the C7 level with the ven­
tral surface of the spinal cord in contact with 
the anterior wall of the spinal canal. This is a 
deforming of the anterior and la teral tracts of 
the cord, and can not be considered normal. In 
Figure 2-12B the axial MRI view is at C5 show­
ing the spinal cord flattened against the anterior 

wall of the canal. There is a deforming of the 
vascular as well as neural structures. The ani­
mal studies are clear. When the cord is 
deformed, altered conductivity results. When 
this happens, there are two main components; 
duration and intensity. How long a period the 
condition persists is important because the 
studies show decreased conductivity with 
increase in time of deforming force. The inten­
sity is obviously a factor. When the increase in 
tethering or compression occurs, the conductiv­
ity decreases. There was a 70% incidence of all 
degrees and forms of cord deformation in the 
random population of 116 cadavers. 

Another complication of the deforming 
effects of subluxation complexes of the vertebral 
column is inflammation and resulting adhesions. 
In Figure 2-13 you see epidural adhesions that 
have developed because of chronic inflammation. 

Copyrighted Material



22 - Atlas of Common Subluxations of the Human Spine and Pelvis 

There are obvious subluxations with end stage 
disc degeneration. In Figure 2-13A the dura 
mater (the outside of the thecal sac) is adhered 
to the P.L.L. This condition severely impairs the 
normal independent motions of the thecal sac 
and the vertebral column. (See Chapter 1). The 
adhesions can be extensive in the spinal canal. 
Figure 2-13B shows adhesions of the dura 
mater to the lamina and ligamentum £Iavum in 
the posterior wall of the canal. This has to be a 
further restrictive condition to normal motion 
and physiology. There are two main factors at 
work here: the degeneration of the disc and lig­
ament tissue as essentially an inflammatory 
condition, and the abnormal mechanics of ver­
tebral motion putting unusual stress on the the­
cal sac and other meningeal structures. This 
causes an inflammation of the meninges inside 
the subarachnoid space (See Figures 2-14 and 
2-15). Here are two specimens with subarach­
noid adhesions. In both cases, the thoracic cord 
is tethered against the anterior wall of the canal. 
This condition, more than any other, chronical­
ly pulls or stretches the posterior elements of 

the thecal sac. The persistent irritation causes 
inflammation and adhesions of the pia mater, 
arachnoid mater, median septum, and the 
arachnoid trabeculae. In both cases, the cervical 
curve is altered by subluxation complexes. 
The tractioning and irritation of the thoracic 
cord and meningeal tissues is one major result. 
Also, there must be impaired CSF flow in this 
area along with the altered biomechanics of the 
CNS. See Figure 2-16 for the MRI appearance 
in the thoracic spine. Note the imaging density 
of the adhesions is similar to that of the spinal 
cord. In situ the adhesions are dense and entrap 
arterioles and nerve rootlets. 

As demonstrated, subluxation of the verte­
bral colum£'- has many aspects that interfere 
with normal health. The vertebral column is a 
complex structure with many types of tissues, 
that when healthy, work in harmony. Alteration 
of the normal architectural features of the ver­
tebral column can have severe health conse­
quences that can advance with increasing dura­
tion and intensity. 

Figure 2-16 
THORACIC SPINE: MRI AXIAL VIEWS OF TETHERED SPINAL CORDS 

Note subarachnoid adhesions and cord-canal contact in the recumbent position, the spinal cord is in the wrong 

part of the canal for this position. 

(A) Vertebral body 

(8) Spinal cord 

(e) Subarachnoid or intrathecal adhesions 
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CHAPTER THREE 

Subluxations Of The 

Cervical Spine 

Discussion 

The motion and support of the head are 
main features of the unique joint complexes of 
the cervical spine. The alteration of the normal 
architecture aligning the head with the thoracic 
spine is the primary cause of degenerative change. 
The blood supply of the cervical spine, face, and 
lower head are controlled by the integrity of the 
vertebral column (See Figure 3-1). The changes 
caused by subluxation of the cervical vertebrae 
can result in headaches as a patient complaint. 
The cervicogenic origins of most headaches are 
only partially appreciated by the health care 
community. Blood flow to vital parts of the cen­
tral nervous system can alter due to subluxa­
tions of the cervical spine. Headaches can also 
be caused by head to thorax misalignment with 
the SCM spasm that can develop and compress 
the external jugular vein. This decreases or 
stops blood drainage from the face and side of 
the head. Some headaches are caused by inflam­
mation of the tendinous attachments of the 
SCM into the mastoid process due to chronic 
spasm. 

When the head is accelerated in a different 
way from the thorax, the cervical spine will 
deform. This is commonly refered to as 
whiplash, but I prefer the term "buckling." 
Buckling is an engineering term that conveys 
partial collapse of an architectural structure, an 

Figure 3-1 
The head and cervical spine can misalign and 
have altered structure. The vertebral artery and 
other vascular and nervous system structures can 
suffer a change in function. Note the position of 
the vertebral artery and its relationship to the 
cervical spine and the head. These arteries supply 
the spinal cord, vertebrae, ligaments, and 
brainstem with blood. 

(A) Head 
(8) Cervical spine 
(C) Vertebral artery 

accurate description of the results of the head 
being suddenly accelerated 20 miles an hour 
faster and in a different direction than the tho­
rax. The result is anterior to posterior as well as 
rotational misalignments. With preservation of 
the normal lordotic cu rve, the cervical spine 
undergoes none of the changes of osteoarthritis, 
even in old age. Most osteoarthritis of the spine 
is the result of uncorrected subluxations and 
remolded bones and joints due to the chronical­
ly altered weight bearing. Osteoarthritic 

® 
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Figure 3-2 
This is an MRI of a cervical spine, lower head, and upper thoracic 
spine. The subluxated sixth vertebra has formed posterior 
osteophytes. The retrolisthesis of C6, the posterior osteophytes, 
and the lamina of C-7 have created a canal stenosis. 

(A) 8rainstem 
(8) Cerebellum 
(C) Spinal cord 
(0) Posterior osteophytes 
(E) Lamina 

changes include disc degeneration, spinal canal 
stenosis, intervertebral foramen narrowing, 
uncinate process hypertrophy, and facetal scle­
rosis (See Figure 3-2). Loss of joint alignment or 
subluxation of the cervical vertebrae results in 
changes to all the tissues of the affected seg­
ments. This also has unfortunate consequences 

for areas of the central nervous system (See 
Figure 3-3). The subluxations alter the course 
of the vertebral arteries and tributaries and 
therefore alter the blood flow in those vascular 
structures (See Chapter 2). The subluxations 
can change the shape of the spinal cord, brain­
stem, and pons (See Figure 3-4). Altered shape 
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and blood supply to the central nervous system 
can change its function. The factors that can 
lead to altered function include the type of 
anatomical relationships, the degree of change, 
and the time or duration of subluxation. Some 
patients have all factors working against them, 
while others are more fortunate. 

The cervical spine has more capacity to 
change in length than the other portions of the 
spine. The posterior cervical canal wall has 
more flexion-extension range of motion than 

any other part of the vertebral column. The cen­
ter of the cervical canal can lengthen 3 cm. from 
full extension to full flexion. That is nearly half 
the total change possible for the whole spine. 
The loss of the lordotic curve can add 1 to 2 cm. 
or more of length to the whole canal, perma­
nently stretching the spinal cord, brainstem, 
pons, and nerve roots. With certain flexed pos­
tures or positions, an over-stretching of the 
lower eNS can take place. 

Figure 3-3 
This specimen has a reduced canal diameter and a large lower central nervous system. The combination 

has created a spinal canal stenosis. The brainstem is compressed and there is a hypolordotic or reduced 

cervical curve. The C5-6 disc bulge is a minor change in the anterior canal wall. C5 and C6 are subluxated 

and the disc and end plates have remolded and reduced the canal at that point. In this situation a small 

disc bulge can be clinically significant. 

(A) Brainstem 

(B) Spinal cord 

(C) End plate changes 

(D) C5-6 disc bulge 
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Head to thorax misalignment can alter the 
shape of neurological and vascular structures of 
the neck and their function. This could also 
happen to the pharynx and larynx which are 
attached to the anterior longitudinal ligament 
at the back of the esophagus. See Figure 3-5. 

The mandible is moved by the muscles of 
mastication. The inferior muscular groups hold 

the mandible in place by attachments to the 
hyoid bone and the sternum and clavicles. 
Subluxation of the cervical spine can alter that 
arrangement and normal mandibular motion 
will be impossible. 

The specimens presented are common pat­
terns of subluxation; however, this is not a com­
plete depiction of all types of su bluxation. 

Figure 3-4 
Two MRI axial views of the cervical spine. 

These views show a stretched spinal cord. 

The upper picture is a view at C3-4. The left 

to right diameter of the spinal cord is 

elongated. The dentate ligaments have 

narrowed and pulled on each side of the 

spinal cord, making it wider. The lower 

picture is taken at the C7-T1 level and also 

shows a widened cord. 

(A) Vertebral body 

(8) Spinal cord 

(C) Lamina 

(0) Spinous process 

(E) Picture key showing the level viewed 

and angle of scan 

CERVICAL SPINAL 
PHARYNX EPIGLOTTIS SPINE CORD 

I I 

Figure 3-5 
Cervical Spine/Soft-Tissue Attachments 

The throat: esophagus, hyoid bone, larynx, and other structures attach 

directly to the anterior of the cervical spine. These structures can be 

altered in shape and length with head-to-thorax misalignment. 
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Plates 3-1 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

This is an example of a modest lordotic cervical curve with signs of old trauma. Note the 
vertebral alignment, congenital stenosis, with virtually no posterior disc bulging. All of the 
cervical discs are sUbstantial and hydrated despite the signs of old trauma. The discs had plenty 
of time to degenerate post accident but are healthy. Anterior bulging and spurring have occurred 
at C4-C5 and C5-C6, along with compression fractures of the C5 and C6 vertebral bodies. 
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This type of injury is consistent with a fall where the individual lands on their buttocks with 
head flexing forward violently. (The lumbar damage in this specimen would support this). 
The main point is the lack of A-P misalignment. All segments except C1 and C2 show very 
slight stairstepped subluxation; C3 is retro to C4, C4 to C5 to C6 and C6 to C7. However, 
since the vertebral bodies still share weight-bearing with the facets, disc degeneration has 
not occurred to a pronounced degree in spite of the traumatic injury. 

(A) Compression fractures of anterior vertebral bodies. 
(8) Osseous repair and changes indicating old trauma 
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Plates 3-2 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

The modest lordotic curve, despite the signs of trauma and subluxations, has allowed some 

normal weight bearing. 

This specimen shows vertebral canal stenosis at the subluxated portion of the spine and 

stairstepped retrolisthesis from C3 through C5, with complete retrolisthesis of C6 (to C5 and C7). 

(A) The vertebral bodies at C4, C5 and C6 appear to have been anteriorly crushed; 
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(8) The discs have bulged anteriorly and calcification of the anterior longitudinal ligament has 

occurred at C4-C5, C5-C6, and C6-C7. A traumatic flexion event such as a head-on 

collision may have caused these injuries. 

In spite of the trauma, the discs are all present and hydrated. 

(C) The only significant disc damage is at C5-C6, where tearing and posterior bulging have 

occurred (Phase II degeneration). The bulge impinges dramatically on the spinal 

cord, so it was probably of clinical significance to the individual. 
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Plates 3-3 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

In this view, the curve is maintained, with the subluxation and damage at each segment 

with disc bulging clinically insignificant. There are slight subluxations at all levels with loss 

of posterior disc height at every segment and loss of facetal joint space with eburnation 

(hypertrophy) of facets. Note that the loss of interspinous space-spinous contact can cause 
bony changes. This is secondary to the loss of the posterior disc height. 
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(A) Note: fusion of posterior of vertebral bodies of C6 and C7 forming a permanent 
protrusion into the vertebral canal. 

(8) Ligamentum flavum protrusion and cord contact at C3-4 can be associated with loss of 
disc height, wedging, and subluxation. 
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Plates 3-4 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

The curve is somewhat maintained with C1 anterior to C2; C3 retro to C2 with disc tearing; C3-C4 

looks all right with slight disc tearing; C5 is retro to C4 (x-ray looks worse) disc tearing with some 

brown degeneration with loss of disc height; C6 slight retro to C5 with disc tearing and bulging 

anterior and posterior; C7 retro to C6 with posterior spurring, disc tearing, and brown 

degeneration, posterior joint changes. The cerebellum and brain stem can be drawn down into the 
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base of the occiput causing arterial compression and cerebellar invagination into the spinal 
canal. 

(A) C2-4 has little curve and loss of facet joint space. 
(B) Inferior end plate widening is the hallmark of hyper loading the vertebral body and disc. 
(C) Canal stenosis is the result of the widened endplates and bulging disc. 
(0) Note cerebellar compression into occiput. 
(E) Brain stem contact with the clivus. 
(F) Cerebellum invaginating through the foramen magnum. 

@ 

© 
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Plates 3-5 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

Minor stairstepped retrolisthesis has occurred which developed posterior spurs and some 

disc bulging, but the normal lordotic curve has prevented major canal changes. 
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C3 is retro to C4, C4 to C5, C5 to C6, and C6 to C7. Slight posterior bulging and loss of 
posterior disc height is visible between all segments, and an anterior bulge can be seen 
at C6-C7. Deformation of the vertebral bodies indicates altered weight bearing beginning 
at C4. 
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Plates 3-6 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

This specimen shows relatively slight subluxations at every segment, with accompanying disc 

degeneration. C1 is anterior to the occiput and C2, and C3 is retro to C2 and C4 (complete 

retrolisthesis). C4 is slightly retro to C5, and C6 is anterior to both C5 and C7 (complete 

anterol isthesis). 

Copyrighted Material



Chapter 3: Subluxations Of The Cervical Spine - 41 

(1 

(2 

4 

5 

6 

7 

Note that the cervical lordotic curve has been maintained, indicating that the facets are still weight-bearing. 

Approximation of the spinous processes has occurred with loss of disc height and cavitation. Spurring has 

occurred in the lower segments, and the canal stenosis is minor. Encroachment on the spinal cord has 

occurred only at C4-C5 and perhaps slightly at C5-C6, and none of the segments have fused. 

Anterior spurring is visible at C4-C5, C5-C6, and C6-C7, and a disc tear can be seen on the X-ray at C3-C4. 

Disc tears, even prominent ones (e.g., the disc between C2 and C3) may or may not show up on X-ray; 

however, they do appear on MRls. 
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Plates 3-7 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

This specimen has a moderate lordotic curve with significant disc degeneration and spurring at 

the subluxated segments. There is also cord contact from C3 to C5 with compression of the 

anterior cord at C4-5. 

C 1 is anterior; C4 is a complete retrolisthesis to C3 and 5; tearing of C3-4 disc; but near fusion 

with spurring posterior and anterior; note tearing or fissure of C4-5; C5 retro C6 with tearing 
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and spurring; C6 retro to C7 with fusion of posterior C6-7 tearing of disc without bulge of C7 
superior endplate; moderate canal stenosis with C4-5 disc bulge significant with flexion; also 

with C5-6 slight significance with flexion. 

(A) C4 posterior body retro to C3-5 moves closer to lamina of C5, stenosis is worsened. 
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Plates 3-8 A & B 
SUBLUXATIONS WITH LORDOTIC CERVICAL CURVE 

Most commonly, injuries to the cervical spine occur at the C5-C6 and C6-C7 discs, which have the greatest 

capability for anteroposterior movement and which, being farthest from the head, are the most vulnerable to 

whiplash. Occasionally, however, injuries specifically affect the mid-cervical vertebrae and discs. 
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Almost all segments are subluxated; C3 is a complete retro (to C2 and C4), C4 is completely 
antro (to C3 and C5), and C6 is completely retro (to C5 and C7). Disc tearing and bulging is 
evident throughout, and is most pronounced from C3-C4 through C5-C6, but because the 
lordotic curve has been maintained, stenosis of the vertebral canal is minor and the disc 
bulges do not impinge upon the spinal cord, although close at C6-7 disc. Spinous processes 
of C4-6 have approximated because of disc height loss and the facets have been aHected by 
the altered weight bearing. 
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Plates 3-9 A & B 
SUBLUXATIONS WITH LOSS OF LORDOTIC CURVE 

(Straight or military neck) 
This individual shows pronounced straightening of the neck as well as soft tissue and bony 

changes caused by altered weight bearing. C1 is anterior, C3 is a complete retro (to C2 

and C4), C5 is retro to C4, and C6 is a complete retro (to C5 and Cl). 
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Total loss of the CUNe usually involves at least one or more complete retrolisthesis. 

Disc shearing and bulging occur from C3-C4 downward. Broadening of end plates is evident 
below C4, indicating increased weight bearing in the vertebral bodies. Anterior bulging and 
end plate deformation at C5-C6 and C6-C7 were probably traumatic in origin. 

(A) Note that the relatively slight posterior disc bulge at C3-C4 impinges on the spinal cord. 
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Plates 3-10 A & B 
SUBLUXATIONS WITH LOSS OF LORDOTIC CURVE 

(Straight or military neck) 
This specimen shows a loss of cervical curve with a slight reversal from C4 through C6 with 

a complete retrolisthesis of CS. C3 is retro to C2, C4 to C3, CS is a complete retro (to C4 

and C6), and C6 is retro to C7. Disc tearing (shear), spurring, and loss of disc height can be 

seen indicating a long-standing forward alteration of weight bearing. 

® 
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T1 
(A) Note that the pons and brainstem are tethered against the posterior surface of the 

dens and transverse ligament. Introduction of any flexion in the vertebral column 

will cause further tethering at this point. 

(8) Increased interspinous distance indicates lengthening of the canal. 

(C) Subluxation and end plate changes in this individual makes the posterior disc bulge at 

C5-C6 clinically significant. Advanced disc degeneration is evident at the most 

subluxated and structurally stressed part of the cervical spine. 
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Plates 3-11 A & B 
SUBLUXATIONS WITH LOSS OF LORDOTIC CURVE 

(Straight or military neck) 
Note the canal stenosis from chronic degenerative changes due to subluxation. C2 retro C3 
with tearing and bulging of the disc, C3 anterior to C2 and C4; C4 retro to C3 with major 
vertebral body changes; C5 a complete retro to C4 and C6 with near fusion of C4-5 and 

® 
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C5-6 with posterior spurring and further stenosis; C6-retro to C7 with tearing near fusion; 
Note loss of posterior disc height C2-3 with spinous contact and facet jamming and 
sclerosis. This can also be seen in all the facets due to loss of disc height and altered 
weight bearing of subluxation. 

(A) Facet degeneration 
(8) Cord-osteophyte contact 
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Plates 3-12 A & B 
SUBLUXATIONS WITH RE VERSED OR KYPHOTIC CURVE 

Upper cervical subluxations 
This view shows a reversal of the lordotic curve at C2-3. Retro C3 to C2 with disc 
tearing and bulging; C4 is a complete retro to C3 and C5 with disc tearing and 
wedging; C6 is anterior to C5 with disc tearing and bulging and near fusion 
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posteriorly. 

All discs are torn with anterior spurring and disc bulges posterior. Canal stenosis is due to 

the subluxations and the resulting alteration of soft and bony tissues. 

(A) Small compression fractures of anterior and superior vertebral bodies C3-C6. 

(8) Spinal cord and canal contact from C3-CS. 

® 
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Plates 3-13 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Upper cervical subluxations 
This specimen shows a reversal of the lordotic curve at C3 with stenosis of 
the vertebral canal at the subluxated segments, which makes the relatively 
minor disc bulges at C3-C4, C4-C5, and C5-C6 clinically significant. 
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Gapping at the facets indicates that weight bearing has been transferred to the vertebral 

bodies in the mid cervicals. C1 is anterior to the occiput and C2. C3 is a complete 

retrolisthesis to C2 and C4. Bulging and tearing of the C3-4 disc have occurred. C5 is retro 

to C6, with a slight loss of disc height. A posterior disc bulge is visible at C5-6 with cord 

contact. C6 and C7 are nearly aligned with normal canal shape and size. The subluxated 

vertebrae probably have interfered with the central nervous system. 
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Plates 3-14 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Upper cervical subluxation 
This individual suffered degeneration in all of his cervical discs due to subluxation of every 
segment. C1 superior on the dens and anterior to the posterior rim of the foramen magnum 
and the C2 spinous process contacting the dorsal surface of the spinal cord. C3 is a complete 
retrolisthesis with a reversal of the lordotic curve at this level. In addition, it appears that C1 is 
anterior to the occiput and C2. 
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The degree of  posterior bulging and spurring from the subluxations has resulted in  acquired 

stenosis. The spinal cord is tractioned against the anterior wall of the vertebral canal, with 

contact on the cord. C3 is a complete retro to C2 and C4 with reduced disc height, tearing 

and posterior bulging, and with a cavitated disc at C3-4. C4 is retro to CS with spurring and 

partial fusion at C4-S. C6 is retro to CS, and has partially fused with it posteriorly. C7 is 

retro to C6; the disc has collapsed, but fusion has not yet occurred. All of the discs are 
bulging posteriorly, and anterior bulging occurs from C3-4 through C6-7. 
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Plates 3-15 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Mid-cervical subluxations 
Shown here is an interesting occiput C1/C2 relationship. C1 is anterior to the occiput 
and the posterior arch has become weight bearing. C2-3 looks good, with a good disc. 
C4 is retro to C3 with disc narrowing posterior and just a hint of anterior brown 
degeneration with significant endplate changes. C5 retro to C4 with disc tearing, 
necrosis, and moderately significant posterior spurring with cord impingement. 
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Note increased endplate thickness on the X-ray, which gives the appearance of a bulging 

disc in the specimen. C6 is a complete retrolisthesis to C5 and C7. Spinal cord contact and 

compromise from subluxation, posterior spurring, and significant DJD with disc bulging of 
C5 & 6; C6-7 looks significantly degenerated with minor bulge but near fusions - not seen 

on X-Ray. 

Note facet jamming C3 to C6 - where is cartilage on facets? Loss of disc height causes 

facet sclerosis and shortening of the canal. 
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Plates 3-16 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Mid-cervical subluxations 
C1 anterior to occiput and C2; C2 & C3 look aligned but facets show altered weight 
bearing; C4 retro to C3 and C5 retro to C4 with disc tearing of C3-4 and C4-5 with posterior 
spurs and loss of disc height; fusion of C5 and C6; C6 is a complete retrolisthesis to C5 
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and C7 with tearing of C6-7 and posterior bulging, significant canal stenosis from 

subluxation and the expected degenerative changes. 

Note: vertebral body diameter of C4-5 & 6 compare to C2 and C7; significant cord 

compression and canal stenosis at C6 and C7. 
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Plates 3-17 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Lower cervical subluxations 
In this specimen there is a reversal of the curve at C6 but the lordotic curve in the upper 
cervical area is maintained and well-hydrated discs have persisted. Hypertrophy of the 
facets in this region indicates that they suffered altered weight-bearing function. 
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C1 is anterior to the occiput and C2, C3 is retro to C2, C4 is retro to C3, C5 is retro to C4 and C6 

shows a complete retrolisthesis to C5 and C7. Bulging, spurring, loss of disc height, and disc tearing 

have begun to develop at C4-C5 and C5-C6. Note canal stenosis and spinal cord impingement 

beginning at C4-C5. C6-C7 shows significant loss of disc height with bulging and spurring anteriorly 

and posteriorly. The whole disc appears to have collapsed (there is no visible line of shear). Note 

impingement on the spinal cord, which is tethered against the anterior surface of the vertebral canal 

at this level. 
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Plates 3-18 A & B 
SUBLUXATION WITH REVERSED OR KYPHOTIC CURVE 

Lower cervical subluxations 
This specimen has a reversal of the lordotic curve at C6-C7 with significant cord 

compromise from C3-C7. The space behind cord at C5-7 and compression of cord into 

anterior canal wall C5-C7 are due to tractioning. Moderate congenital stenosis. 

Note C2 and C7 canal size; these levels are near normal and reduced in diameter. 
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There C2 is aligned with C3 with a healthy disc ; C3 is stepped behind C4 - or C4 is anterior 

to C3 with disc tearing and bulging of C3-C4; C4 is retro to C5 with tearing and bulging; 

endplate changes are moderate; C5 is anterior to C6 (and C4); C5 has become a complete 

antrolesthesis; C6 is retro to C5 with significant endplate changes; note the necrotic (brown) 

tissue in C5-6 disc, also the disc material all the way out between "spurs" of C5 and C6. C6-7 
fused with C7 retro to C6 
Note reduced pontine flexure and the brainstem is well below occiput. 

(A) Brainstem 

Copyrighted Material



66 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 3-19 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Lower cervical subluxations 
In this individual, the C2-C3 disc is normal, but C4 is retro to C3 with a visible line of shear in the disc. 

C5 shows complete retrolisthesis (i.e., is retro both to C4 and C6), with a shear line and posterior 

spurring at the C4-C5 disc and complete fusion at C5-C6. C7 is retro to C6 with pronounced loss of disc 

height, disc shearing, and posterior spurring. 
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(Note: in MRls disc shear appears as a black line through the disc.) At the level of C2, the 
spinal cord rests in a spacious vertebral canal; however, at C4 through C7 the broadened 
end plates of the vertebral bodies have resulted in canal stenosis (narrowing) to the point 
where the spinal cord is actually compressed. This probably had clinical significance for 
the individual. 
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Plates 3-20 A & B 
SUBLUXATIONS WlTH REVERSAL OR KYPHOTIC CURVE 

Lower cervical subluxations 
This person evidently sustained an injury which severely affected her lower cervical spine 

several years before her death, and a second, lesser trauma which altered her upper 

cervical spine shortly before her death. 

Note the almost normal lordotic curve from C1 through C4, with a dramatic straightening and 

reversal of the at the C5-C7 level. C3 shows a complete anterolisthesis (C2 and C4), and 
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C4 is anterior to C5. However, the C2-C3 and C3-C4 discs show only slight degeneration. 
Despite slight disc bulging, the vertebral bodies have not yet begun to change shape. 
In the lower spine, C5 is completely retra (to C4 and C6) and C6 is completely antra (to C5 
and C7). The C5-C6 disc has significant degeneration, showing dramatic loss of height, 
anterior and posterior bulging, and alteration of the shape of the vertebral bodies to 
accommodate altered weight bearing. The C6-C7 disc has sheared and bulged posteriorly, 
and has lost height posteriorly. The posterior bulge at C5-C6 is pressing into the spinal cord. 
The disc below it appears to be touching, but not yet deforming the cord. 
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Plates 3-21 A & B 
SUBLUXATIONS WITH REVERSED OR KYPHOTIC CURVE 

Mid-cervical subluxations 
In this specimen a reversal of the lordotic curve is present from C4 through C7. Canal 

stenosis has occurred, but the individual originally possessed a large vertebral canal as 

seen at the C2 and T2 levels. However, the cord is tethered against the anterior surface of 
the canal starting at C4. This is an extreme example of the spinal cord deforming to the 

shape of the spinal canal. 
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T1 

T2 

Note that a pseudo-joint has formed between the posterior arch of Atlas and the spinous 
process of C2. (The spinous processes of C3, C4 are missing because they were rotated out 
of the midsaggital plane when the specimen was cut.) C3 is retro to C2, C4 is retro to C3. C5 
is retro to C4, C6 is a complete retrolisthesis (to C5 and C7), and C7 is retro to T1. The C5-6, 
C6-7, and C7-T1 discs have completely degenerated, but the vertebrae have not yet fused. 
Anterior spurring is pronounced, but posterior spurring does not appear significant except at C6-7. 
Note that the T1-2 disc is not subluxated, and appears to be fully hydrated. 
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Plates 3-22 AlB 
SUBLUXATION WITH REVERSAL OR KYPHOTIC CURVE 

An X-ray and MRI comparison. 
This is a lateral cervical X-ray and mid-sagittal cervical MRI of the same person. This 

shows a reversal of the lordotic curve. There is a retrolisthesis of C3 to C2, C4 to C3 and 
C4-5, the later pair form a posterior apex of the "kyphosis" or kyphotic curve. 

Note the brainstem and spinal cord have straightened, and there is close contact at the C5-C6 
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level and direct contact at T3 and T4. The cerebellum has contact with the posterior 
inferior occiput, in the neutral position. Flexion and an increase in canal length will 
add to this deformity 

(A) Cerebellum 
(8) 8rainstem 
(C) Spinal cord 
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Plates 3-23 AlB 
SUBLUXATION WITH REVERSAL OR KYPHOTIC CURVE 

A n  X-ray and MRI comparison. 
This pair of images is the lateral cervical X-ray and MRI of the same person. The spinal 

cord is moved to the anterior portion of the canal, and has close contact with the C5-C6 

osteophytes and disc. Ligamentum flavum at C6-C7 is bulging into the canal, partly from 
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the loss of disc height and vertebral misalignment. The collective loss of disc height in the 
vertebral column can partly relieve cord tension by decreasing canal length. 

(A) C5-6 osteophytes 
(8) Spinal cord 

(C) Ligamentum flavum between C6 and C7. 
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CHAPTER FOUR 

Subluxations Of The 

Thoracic Spine 

Discussion 

The way in which the ribs are attached in the 
thoracic region of the spine makes it signifi­
cantly different from the cervical and lumbar 
regions. Each rib articulates with a transverse 
process to a set of demifacets on the same ver­
tebra and to the adjacent inferior vertebral 
body. The ribs between T2 and T10 also attach 
to the disc between demifacets, and have the 
appearance of three small joint complexes. 
These include two small synovial joints and an 
intervening fibrous joint where it contacts the 
disc. In Figure 4-1 the rib-disc articulation IS 

@ 
® 

® 

seen at the Tl-2 disc. Subluxation can alter any 
or all of these articulations, just as it alters 
intervertebral discs and facets. 

The combined effects of these complex rib 
articulations with the vertebrae and the exten­
sive network of supporting ligaments and mus­
cles give the thoracic spine the quality of being 
a single functional unit. This is called the rib 
cage. The head, rib cage, and pelvis comprise 
the three masses of the axial skeleton. The con­
necting, and much more mobile, cervical and 
lumbar columns can buckle when these masses 
are displaced. The head can displace relative to 
the thoracic spine, and the thoracic spine can 
displace relative to the pelvis. Many different 
terms have been used to describe the events that 
generate common subluxation complexes. The 
primary subluxation complexes can occur in 
the thoracic spine itself as a result of various 

Figure 4-1 
This is an axial view of the second ribs articulating with the T1-2 disc. 

These are costo-vertebral joints. 

(A) Disc 

(8) Costo-vertebral joint 

(C) Rib 

(D) Spinal cord 

(E) Costo-transverse joint 

(F) Transverse process 

(G) Lamina 

(H) Spinous process 
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Illustration of thoracic spine 
with sympathetic chain, 
showing orientaton of 
Figures 4-2 and 4-3. 

I J.o• ",.","" 
I 

1.",./ 

V;rtebra 
Sympathetic 

Chain 

Figure 4-2 
THORACIC SP[NE ANTER[OR VIEW WITH SYMPATHET[C CHAlN AND 

RlB-SPINE RELATIONSH[P 

Here is an anatomical proximity of the extra spinal 
nervous system to the cos to-vertebral joints. The 
sympathetic chain can be immediately anterior to 
the costovertebral joints. Costo-vertebral 
subluxation and the resulting degenerative joint 
changes are concomitant with vertebral 
subluxation and the degenerative changes at 
those joints. Costo-vertebral subluxation and the 
sclerosis and inflammation can cause significant 
pathology to the autonomic nervous system. 

(A) Endplates 
(8) Discs 
(C) Intersegmental twig arteries 
(D) Anterior rami of nerve root 
(E) Ribs 
(F) Intercostal vein 
(G) Intercostal nerve 
(H) Intercostal artery 
(I) Sympathetic chain 

© 
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traumas. Rib articulations are all posterior 
structures, and provide increased structural 
support in that area. The anterior aspect, com­
prised of the vertebral bodies and discs of the 
thoracic spine, is therefore more vulnera ble to 
change than tbe posterior aspect, where @ 
anterolesthesis and retrolisthesis of the thoracic 
vertebrae occur, altering the shape of the verte­
bral canal. Even though I did not have the 
means to depict or study them in detail, I have ® 
to acknowledge the lateralesthesis and rotation- B 
al subluxation complexes. More detailed 
anatomical studies in this area are needed. 

The vertebral canal is considered to be a pos- ©jJL:'-�------'����-;:­
terior structure, but anterior changes of the tho­
racic spine can indeed affect the canal, ribs, and 
other posterior structures. More importantly, fj)\ 0;..0..;.. ___ ........ _ 
they can affect the neural contents, the spinal \0 
cord, and nerve roots. In the thoracic spine, 

(A) Discs 
(8) Sympathetic chain 
(C) Ribs 
(D) Intercostal nerves 
(E) Intercostal neurovascular bundles 

Figure 4-3 

Figure 4-4 
This a posterior disc herniation 
at the T9-1 0 level. The disc 
has pushed the posterior longitudinal ligament and 
thecal sac into the spinal cord. 

(A) Vertebrae 
(8) Disc 
(C) Herniation 
(D) Posterior longitudinal ligament 
(E) Thecal sac 
(F) Spinal cord 

there is an extra-spinal nervous system compo­
nent to consider. The sympathetic chain in the 
thoracic spine is at or near the costo-vertebral 
joints, (See Figure 4-2). The integrity of the 
sympathetic chain is at risk when these joints 
are su bluxated. Chronic degenera tive changes 
have been observed to alter the nervous tissue 
of the sympathetic chain. There can be a varia­
tion between individuals as to the location of 
the chain. In Figure 4-2, the sympathetic chain is 
over the costo-vertebral joints and in Figure 4-3 

the chain is oriented over the cos to-transverse 
JOIntS. 

One of the most common postural patterns 
in our society is anterior weight bearing or dis­
placement of the head anterior to the rib cage 
or shoulders, usually characterized by loss of 
the cervical curve. This has an important impli­
cation for the thoracic spine. Over time, the 
weight of the head carried habitually in an ante­
rior position can create a deforming force on 
the thoracic spine and cause increased kyphotic 
curvature. The condition appears gradually and 
becomes worse over a period of time, so the 
patient may not be aware of pain or discomfort, 
only an increasing perception of stiffness and 
lack of flexibility. 
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Vertebral bodies in the thoracic spine some­
times are compressed anteriorly more than pos­
teriorly, making them wedge-shaped. The 
added posterior stability that the rib articula­
tions and the network of ligaments provide to 
the transverse processes, canals, and pedicles 
may retard posterior crushing during certain 
kinds of trauma. It should also be noted that 
the thoracic spine is much less susceptible to 
posterior spurring than the cervical and lumbar 
spmes. 

C7 

® --� 

1 1 

12 

Figure 4-5 

HYPERKYPHOSIS OF THE THORACIC 
SPINE. 

The thoracic vertebrae 6 and 7 have compression 
fractures with more anterior height loss. The result is 
an anterior translation of the spinal cord to the 
anterior wall of the canal. 
Note cord contact from T5 to T7. 

(A) Compression fractures 
(8) Spinal cord 
(C) Discs 

Posterior hernia tion of the thoracic discs 
does occur. See Figure 4-4, a TIO disc. It should 
be noted that the lower the thoracic disc herni­
ation, the lower the neurological involvement. 
Since the conus medularis ends at Tl2 or LI, 
the disc herniation at TIl could affect the neu­
rons of the legs or even the bladder. 

T1 

1 1 

12 

9 

10 
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Figure 4-6 

HYPERKYPHOSIS AS A RESULT OF 
OSTEOPOROSIS 

Compression fractures of T6 and 7 have increased 
the kyphotic curvature. Note the spinal cord 
contact with the canal wall from T1 to T7 and small 
disc protrusions into the cord. 

(A) Vertebrae 
(8) Discs 
(C) Spinal cord 
(D) Disc protrusion 
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Color Plate 1 (same as Figure 1-5) 
NORMAL ANATOMICAL RELATIONSHIPS, continued 

Same specimen as Figure 1-4 with occiput opened and cerebellum removed, with the skull in the neutral position 
relative to the neck. 

(A) Internal Auditory Meatus 
(B) Acoustic Nerve(VIII) 
(C) Jugular Foramen 
(D) Glossopharyngeal Nerve(IX) 
(E) Vagus Nerve(X) 
(F) Hypoglossal Nerve (XII) 

(G) C1 nerve rootlets 
(H) Spinal Accessory Nerve (XI) 
(I) Dentate Ligament 
(J) C2 Nerve rootlets 

(K) 
(L) 

C3 Nerve rootlets 
Thecal sac (dural side) 

(M) 
(N) 
(0) 
(P) 
(Q) 
(R) 

Brainstem 
Cerebellar Fossa 
Occiput (cut edge) 
Inferior Cerebellar Artery 
Arch of Atlas 
Dorsal Spinal Artery 
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Color Plate 2 (Same as Fig. 1-6) 

EFFECTS OF HEAD FLEXION AND EXTENSION ON THE CENTRAL NERVOUS SYSTEM 
(a). Flexion(head tipped forward) increases the 
distance between the occiput and the coccyx, therefore 
lengthening the neural canal and the stretching the 
cord and brainstem. 

(A) Note stretching of the dentate ligament and the 
movement of the brainstem down toward the 
occiput. Note positions of Dentate Ligament, 
Brainstem, Base of Occiput, Arch of Atlas 
(refer to Fig. 1-5 for keys to anatomical 
structures) 

(b). Extension (head tipped backward) decreases 
the distance between the occiput and the coccyx, 
shortening and relaxing the cord and brainstem. 

(B) Note the relaxed left dentate ligament, the 
folded, relaxed dura mater (thecal sac), 
and the distance of the brainstem from 
the occiput. Note positions of Dentate 
Ligament, Brainstem, Base of Occiput, 
Arch of Atlas, Thecal sac. 
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COMPRESSION FRACTURES 

With traumatic or osteoporotic compression 
fractures, the thoracic kyphotic curvature 
increases (See Figure 4-5), pulling (tractioning) 
the spinal cord into the anterior portion of the 
canal and up against the vertebral bodies. Any 
structural defects such as osteophytes or disk 
bulges will have more severe clinical implica­
tions .this deforming compression fracture pat­
tern. Figure 4-6 shows how disc bulging and 
posterior spurs of thoracic vertebra 5, 6, and 7 
have made impressions in the spinal cord. 

The thoracic spinal cord gives rise to ventral 
nerve roots which are the motor and efferent 
(outgoing) nerve pathways for the viscera. The 
anterior spinal artery lies in close proximity, 
supplying blood to the neurons of the ventral 
horns where visceral and somatic motor neu­
rons are found in close proximity. Hypoxia of 
this neural tissue and the exact clinical results 
are not known. The dramatic results by some 
chiropractors can be attributed to changing the 
vascular condition of the spinal cord. Further 
studies are recommended. 

Tractioning of the cord can lead to an 
inflammatory condition that results in fibrous 
adhesions inside and outside the thecal sac 

Figure 4-7 
SUBARACHNOID ADHESIONS. 

Adhesions in the subarachnoid space are common 
when the spinal cord is tethered 
Note the nerve rootlets in the adhesions. 
(A) Vertebral bodies (D) Subarachnoid 
(8) Discs adhesions 
(C) Spinal cord (E) Nerve rootlets 

(F) Thecal sac 

involving the cord and nerve roots. Figure 4-7 
shows the cord (in the anterior compartment of 
the canal, indicating tethering) with nerve roots 
dropping down toward their intervertebral 
foramen. They are enmeshed in the dense, 
fibrous network that commonly results from 
chronic inflammation. This fibrous mass can 
trap nerve rootlets proximal to the nerve roots, 
so that certain positions and actions could cre­
ate more severe inflammation and tractioning. 
Further, the increase in kyphosis leads to an 
overall increase in canal length and length of 
the cord itself, and can affect the entire middle 
portion of the thoracic spinal cord. 

Over a period of time, in the absence of com­
pression, tethering results, causing a decrease of 
neural conductivity. Studies show that an initial 
period of irritation and increase in sensitivity 
and conductivity of the nervous tissue is fol­
lowed by a drop in conductivity that results in 
a loss of all impulses. This must correlate with 
loss of visceral and motor function. This is a 
significant factor in the chronic, debilita ting 
postural changes that afflict many people in 
Western society. 
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Indicates: 
Anterior aspect 

Left side 

Figures 4-8 A & B 
Thoracic Spine: MRI Axial Views 
of Tethered Spinal Cords 

(A) Vertebral body 

(B) Spinal cord 
(C) Rib head 

(0) Neck of rib 

(E) Transverse process 

(0) Note the spinal cord-canal contact 

even in the recumbent position, giving 

the patients relief. Because of gravity, 

these studies indicate spinal cord pre­

tension in the neutral position. The 

relaxed spinal cord should be in the 

posterior or bottom part of the canal. 

Adverse physiological tension will 

result in flexed positions. 

(b) Long-term forces over time will 

change the shapes of all the tissues. 
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ANTERIOR BEARING 

Anterior IS a very common 
condition, and of our postural 
habits. What Americans consider normal 
posture is, from human body's point of 
view, not normal at all. We sit in chairs, get in 
and out of cars, sit in cars, and spend hours 
reading, or staring at a computer 
screen with our heads inclined forward, can­
tilevered into space. Evolutionarily speaking, 

computer 
the head to go 
spine, thus 

human activities. They 
and mandatory 
are having a 

increases the cllrva­
because most desk or 

and even watching TV, causes 
relative to the thoracic 

cervical curvature and 

thoracic 
term mal positioning and 

which can be associated with 
cardiovascular problems. 

Loss of ligament and joint 
tissue changes. These ha ve gotten 

names Marie-Strumpel, 
spondylosis it is all the same 

ative process. The result is 
to altered bone. 

ferent mechanisms Il1Jury 
weight bearing. The 

with time. The of and 
chronic distress due to overall pos-

changes are conditions. 
Duration and magnitude of the distress on the 
nervous system are the 
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CHAPTER FOUR - EXPANDED TABLE OF CONTENTS 
Atlas of Subluxations of the Thoracic Spine 

SECTION I: 

Subluxations with a normal thoracic curve (1 pair) 

Plates 4-1 A & B 
SUBLUXATIONS WITH A NORMAL KYPHOTIC 

CURVE 
This shows the thoracic spine with minor compression 

fractures and multiple disc herniallon. 

Pg. 86-87 

SECTION II: 

Subluxations with a reversal of the upper curve (3 pairs) 

Plates 4-2 A & B 
UPPER THORACIC CURVE REVERSAL 

Anterolisthesis Upper Thoracics J 

Pg. 88-89 

Plates 4-3 A & B 
Thoracic Anterolcsthesis: Upper Thoracic II 

Pg. 90-91 

SECTION III: 

Plates 4-4 A & B 
Thoracic Spine: Aotrolesthesis: Upper thoracic U 

Pg.92-93 

Subluxations with a reversal of the lower curve (3 pairs) 

Plates 4-5 A & B 
LOWER THORACIC CURVE REVERSAL 

(T7-ll) 
Thoracic Spine : AnleroJisrhesis lower rhor<1cics 

Pg. 94-95 

Plates 4-6 A & B 
LOWER THORACIC CURVE REVERSAL 

Thoracic Spine: Anterolisthesis of lower 
thoracics 

Pg. 96-97 

Plates 4-7 A & B 
LOWER THORACIC CURVE REVERSAL 

Pg. 98-99 
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CHAPTER FOUR - EXPANDED TABLE OF CONTENTS 
Atlas of Subluxations of the Thoracic Spine 

SECTION IV: 

Subluxations with anterolisthesis of the upper and lower 

thoracic vertebrae (3 pairs) 

Plates 4-8 A & B 
THORACIC UPPER POSTERIOR AND 

LOWER ANTEROLISTHESIS 

Pg. 100-101 

Plates 4-9 A & B 
Thoracic Spine - antrolesthesis upper and lower 

vertebrae 

Pg. 102-103 

SECTION V: 

Plates 4-10 A & B 
Thoracic Spine: Upper and lower antrolesthesis 

Pg. 104-105 

Hyperkyphosis of the thoracic curve (3 pairs) 

Plates 4-11 A & B 
HYPERKYPHOSIS 

Thoracic Spine: Progressive Spurring with 
Osteoporosis and Hypcrkyphosis 

Pg. 106-107 

Plates 4-12 A & B 
Progressive Spurring with Hyperkypbosis 

caused by Osteoporosis 

Pg. 108-109 

Additional X-rays and MRIs 

Plates 4-13 A & B 
Progr essive Spurring and Hyperkyphosis. 

Pg. 11 0-111 

Plates 4-14 A & B 
Thoracic Spine: X-ray and MRI of Patient with 

Cord tethering Due to Altered Curves 

Plates 4-15 A & B 
Hyperkyphosis due to Compression Fracture 

Pg. 112-1 1 3  Pg. 114-115 
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Plates 4-1 A & B 
SUBLUX ATIONS WITH A NORMAL KYPHOTIC CURVE 

This shows the thoracic spine with minor compression fractures and multiple 
disc herniation. 

All the discs in this specimen show anterior brown degeneration indicating poor 
imbibition (fluid exchange) and chronically low hydration of that part of the disc. Signs 
of trauma are seen in the end plate disturbances of the inferior body of T3 down to the 
superior endplate of the body of T1 O. This is a result of the subluxations of T1 to T1 0 
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and the resulting osteophyte development of the affected segments. 
T2 is retro to T1 with disc bulging slightly; T3 is retro to T2 with disc herniation and cord 
contact; T3 and T4 have signs of compression and there are misalignments of T5 to T9. 
T8 anterior to T7 with disc herniating and mild cord contact;T9 -10 disc herniating with cord 
contact; note normal alignment and appearance of T11 and T12. 

(A) Disc herniation 
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Plates 4-2 A & B 
UPPER THORACIC CURVE REVERSAL 

Anterolisthesis Upper Thoracics I 
The compression fracture of T12 has created a wedge shaped vertebral 
body. The reversal of the normal kyphotic curve between T2 and T5 could 

be an adaptive response to this trauma or a posterior to anterior force 

occurring in this area. This has resulted in a "dishing" or indentation of 
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this portion of the thoracic spine. T 4 is a complete anterolesthesis and the 
apex of this curve reversal. From the T4-5 disc and below, there is anterior 

brown degeneration that indicates poor hydration in this portion of the discs. 

T6 - T11 looks aligned except for T10-T11 with slight anterior spurring. The 

T6-11 area is slightly off the sagital plane. 
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Plates 4-3 A & B 
Thoracic Anterolesthesis: Upper Thoracic II 

This specimen has definite signs of trauma with compression fractures from T6 through 

T12. There is a disc herniation at T11-12 with cord contact. The upper thoracic curve 
reversal could be an adaptive response to the lower thoracic trauma and resulting deformity 

or to a direct posterior to anterior event. 
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The anterior reverse apex is at T 4-5 with a complete antrolesthesis of T5. Despite the 
compression fractures, a kyphotic curve returns to the lower thoracic spine. 
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Plates 4-4 A & B 
Thoracic Spine: Antrolesthesis: Upper thoracic II 

This specimen has signs of old trauma with multiple segments compressed and sclerotic. 

There is loss of normal disc height and spurring anteriorly and posteriorly. The curve 

reversal has an anterior apex of T3-4 with stairstepping subluxations of T 4 to T12. Disc 

degeneration has advanced to near fusion of T8-9 and T9-1 0 with posterior bulging and near 

cord contact in the neutral position. (This means that flexion of any part of the vertebral 

col.umn could make those posterior disc protrusions clinically significant.) 
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The anterior endplate spurring and disc bulging is associated with anterior longitudinal 

ligament thickening from T5 to T11 . 

(A) Anterior spurs and end plate changes 

(8) Hypertrophy of A.L.L. 
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Plates 4-5 A & B 
LOWER THORACIC CURVE REVERSAL (T7-11) 

Thoracic Spine: Anterolisthesis lower thoracics 
T2-6 appear normal except for end plate damage with slight spurring anteriorly with all 
segments, indicating an anterior weight bearing in this person's posture. There is a mild 
reversal of the thoracic curve with an anterior apex at T1 o. Compression damage from T7 to 
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T12 and all endplates have signs of repair. All discs have anterior brown 
degeneration with a Schmoral's node in the superior T8 endplate; T12 

vertebral body has suffered a compression fracture. Near normal 

alignment was maintained and disc pathology is only moderate to absent. 
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Plates 4-6 A & B 
LOWER THORACIC CURVE REVERSAL 

Thoracic Spine: Anterolisthesis of lower thoracics 
This specimen has a moderate reversal of the kyphotic curve from T8 to T11 with an 
anterior apex at T9. T1-2 disc looks OK with slight brown degeneration of disc; T3 retro to 
T2 with anterior spurring of T2-T3 with slight disc tearing and bulging. From T3 to T12 there 
is anterior spurring, loss of disc height anteriorly with brown degeneration; T6 retro to T7 
with compression of T6 or Schmoral's node on the inferior end-plate of T6; T7-8 tearing 
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with degeneration; T7 -11 are aligned with marginal and non-marginal phytes. All endplates 

appear to have repaired from significant axial loading. 

(A) All endplates appear disrupted in various degrees 

(8) Para-spinal phytes, T8-9, T9-10; ossification of A.L.L. 

(C) Appearance of hypertrophy of A.L.L. 13-T7 

(D) Spinal cord. Note anterior position in canal 

(E) There are intrathecal or subarachnoid adhesions on the dorsal aspect of the cord 

with nerve and vascular entrapment 

® 
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Plates 4-7 A & B 
LOWER THORACIC CURVE REVERSAL 

This specimen has a reversal of the kyphotic curve from T7 to T11 with an anterior apex at 
T9. T2-6 look normal except for the anterior disc degeneration. There are subluxations of 
T7 to T12 with varying degrees of degeneration, anterior spurring, endplate sclerosis, and 
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anteriorly bulging discs. T11 is a complete retrolisthesis with T12 having signs of 

compression repair, anterior spurring, and slight posterior spurring. There is 

severe DJD with cavitation of the disc. 

(A) Hypertrophy of the A.L.L. from T8 to T11 

(8) The spinal cord is anteriorly displaced from T2-T7 

® 

Copyrighted Material



100 - Atlas of Common Subluxations of the Human Spine and Pelvis 
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Plates 4-8 A & B 
THORACIC UPPER POSTERIOR AND LOWER ANTEROLISTHESIS 

T3 is retro to T2 with compression of T3 anteriorly, loss of the vertebral body height anteriorly 

and degeneration of the anterior disc T2-3. Note cord in anterior canal to T7; T 4 antro to TS; 

compression fracture of TS anteriorly in loss of vertebral bodies height with disc degeneration 
in anterior; T6 is retro to TS with anterior disc bulge and degeneration; T7 is anterior to T8 
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with anterior disc degeneration; T8 retro to T9 anterior disc degeneration with very slight 

posterior disc bulge; T9 is retro to T1 0 with anterior disc degeneration and very slight 

posterior disc bulge; T1 O-T11 is normal except for slight dehydration and degeneration. 

(A) T2-4 appear to have slight nuclear compressions 

(8) The intrathecal adhesions entrapping nerve roots and blood vessels 
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Plates 4-9 A & B 
Thoracic Spine - antrolesthesis upper and lower vertebrae 

T1-2 look normal with slight brown degeneration; T3 is retro to T2 showing disc 
tearing with anterior and posterior bulging; T4 is retro to T3, with slight anterior 
spurring (marginal osteophyte); T5 is retro to T4. There is slight brown 
degeneration on all discs. 
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There is loss of the mid sagittal plane at T3 and below exposing part of the outside and inside 

edge of the thecal sac. 

(A) Beginning of calcification of discs T6-7 to T11-12 

(B) Para-spinal phytes of T1O-T12 

(e) Hypertrophy of anterior longitudinal ligament from T3 to Til 

(0) Spinal cord on anterior wall of canal 
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Plates 4-10 A & B 
Thoracic Spine: Upper and lower antrolesthesis 

There are compression fractures with loss of height of T6 and T9. 
Alignment looks OK throughout. All discs have slight to moderate DJD. 
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Compression Fracture T9, not a Schmoral's node; T9-1 0 cavitation; T10-11 

tearing; T11 is a slight but complete anterolisthesis; T12 is retro to T11 with disc 

tearing, slight cavitation, and DJD. 

(A) Spinal cord 
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Plates 4-11 A & B 
HYPERKYPHOSIS 

Thoracic Spine: Progressive Spurring with Osteoporosis and Hyperkyphosis 
This specimen has an increase in the kyphotic curvature with signs of trauma and 

calcification of a part of the anterior longitudinal ligament. Almost all of the endplates are 
disrupted with anterior disc narrowing from T2 to T7 and brown degeneration throughout. 
T3-T11 look aligned. 
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(A) Major marginal osteophytes at T5-T6 
(8) T11-T12 has significant calcification of anterior disc and A. L.L. 

(e) The hypertrophy of the A.L.L. from T4-T8, only part is calcified. T3-4 and inferior 
segments have hypertrophy of the A.L.L. as a result of compression and stress 

(D) T9-10 and T1 0-11 have significant disc dehydration and calcification 

(E) Note anterior placement of cord T5-9. This condition of the A.L.L. hypertrophy from 

T3-T12 could qualify as "DISH" because more than three consecutive segments 
are involved. (An early stage?) 
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Plates 4-12 A & B 
Progressive Spurring with Hyperkyphosis caused by Osteoporosis 

This specimen has an increase in the kyphotic curvature as a result of subluxations, 
compression fractures, and loss of anterior disc height between T4 and T9. There is a very 
slight compression fracture of T4. T5 is retro to T4 with very slight compression fracture of 
T5 with calcification of the disc. T6-T12 have normal alignment but changes due to 
compression fractures of T6-T12. 
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(A) Some discs have dark brown areas that correspond to calcified appearance on X-ray 

(8) There is anterior vertebral body spurring from T3 to T12 

(C) Hypertrophy of A.L.L. from TS-T12 

(0) There is spinal cord/canal contact from TS to T9 

@ 
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Plates 4-13 A & B 
Progressive Spurring and Hyperkyphosis. 

There appear to be no anterior/posterior subluxations. The hyperkyphosis is due to 
compression fractures of T5 to T11 with some loss of disc height. T6 to T9 has an anterior 
fusion with para-spinal phytes of four segments [DISH]. 
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(A) Cord and canal contact. Note: This individual had a near normal cervical curve and 

lumbar curve 
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Plates 4-15 A & B 
Hyperkyphosis due to Compression Fracture 

Here are two MRls of the same individual with different contrasts or 
"signals." There are compression fractures of T5, T7, T9, and T10, with only 

T5 suffering a major change of shape. There is a moderate relropulsion of 

T5 into the canal, with spinal cord contact in the supine positition. 
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Certain flexed positions caused moderate to severe radiating rib and chest pain 
in the T5-6 area. Cervical hypo lordosis adversely affects the spinal cord after 
an injury to the thoracic spine. There is tractioning of the cord from T3-T9 
caused by cervical hypolordosis and hyperkyphosis of the thoracic spine. This 
image is taken in the recumbent position which gives the patient relief. The 
symptoms appear while sitting and worsen with neck flexion. 
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CHAPTER FIVE 

Subluxations Of The 

Lumbar Spine 

Discussion 

The lumbar spine bears more of the body's 
weight than any other part of the vertebral col­
umn, as its massive body and robust facets indi­
cate. Normally, a lordotic curve is present or 
should be present in the lumbar spine. Both the 
angles of the facets and the angle berween the 
pedicles and vertebral bodies necessitate this 
curvature. Separations of the spinous processes 
and facets (flexion) increase the length of the 
posterior wall of the spinal canal and put all the 
weight bearing on the discs. A three point 
weight bearing system exists with the two pairs 
of facets and vertebral bodies each bearing 
roughly a third of the gravitational load. 
Anatomical studies of trabecular patterns of the 
bone clearly indicate that the facets are weight­
bearing joints. In Figure 5-1 a CT Scan of L4 
shows hypertrophy of the left articu lar facets 
and loss of joint space, common features of 
subluxation. 

Figure 5-1 
CT SCAN OF L4 IN A N  INDIVIDUAL 

WITH CHRONIC LUMBAR 
SUBLUXATIONS AND OSTE OARTHRITIS. 
The altered weight bearing has affected the facets 

and body of the vertebrae. Note that the 
hypertrophy of the vertebrae in the body and 
articular facet is on the lett. 

(A) Body of vertebrae 
(B) Osteophytes or "spurs" 

(C) Diminished jOint space 

(D) Altered facet 
(E) Spinous process 

Alteration of the curve of the lumbar spine 
can cause these articular facets to separate or 
hyper load. Shifting of most of the gravitational 
load to the discs and vertebral bodies can occur 
with an unequal loading of the articular facets. 
Note the osteophytes and altered joint space is 
on the left in Figure 5-1. Chronic subluxation of 
the lumbar spine stops normal motion of the 
discs and interrupts their hydraulic function 
(See Figure 5-2). This specimen has three levels 
of disc degeneration. Notice the alignment of 
L1 and L2 and the condition of the disc. There 
is misalignment of L3 posteriorly to L2, with 
wedging, tearing, and bulging of the disc. This 
condition is caused by subluxation and the result­
ing loss of normal motion and hyper loading. 
The L3-4 disc is even more distressed, which is 
caused by the retrolisthesis of L4. There is sig­
nificant dehydration, tearing, cavitation, and 
loss of disc height. 
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Figure 5-2 
A VIEW OF VARYING DEGREES OF DISC HEALTH. 

Note the diHerent conditions of the discs in the same individual. The subluxations and disc degeneration are 

intimately related. When normal alignment is maintained the disc can be in good health regardless of age. All the 

discs in this specimen are the same age but only the subluxated motor units degenerate. 

Figure 5-3 
THE HYDROPHILIC DISC. 

The L2-3 and L3-4 discs have been exposed to 

tap water after the lumbar spine was cut in a 

sagittal plane. The nucleus pulposus in this 

cadaver have absorbed the water and have 

bulged. This is an expected phenomenon. The 

annular walls and end plates normally contain this 

water absorbing glycoprotein matrix. These discs 

convey motion between and transmit the load to 

the vertebrae. 

(A) Nucleus pulposus 
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Figure 5-4 
THE SHOCK ABSORBING 

VERTEBRAL BODY. 
The superior and inferior end plates have 

been damaged and repaired with the 

deforming force being absorbed by the 

L2 vertebral body. Under the load the 

endplates deflect more than the annular 

walls. Notice the discs have remained 

relatively healthy and that the alignment 

was not disturbed by the trauma. 

(A) Damaged end plates 

(8) Vertebral body 

(C) Discs 

The intervertebral disc is the largest avascu­
lar structure in the body. To remain healthy, it 
is dependent upon the constant, slow influx of 
fluid. In Figure 5-3 the hydrophilic nature of the 
nucleus pulposus is demonstrated in near nor­
mal discs. After exposure to water the newly cut 
edge of the nucleus pulposus bulged out with 
the absorbed water. T he normal disc has 
berween 76 to 89% volume of water. Many 
studies have been conducted on the subject, but 
the latest research indicates that loading and 
unloading during normal spinal motion is the 
primary mechanism for disc nutrition and fluid 
exchange. This exchange primarily takes place 
through the top and bottom end plates and not, 
as previously thought, through the annular 
walls. 

Figure 5-5 
CROSS SECTION OF A NORMAL 

LUMBAR DISC 
The lumbar discs and vertebrae have a kidney 

bean shape, with a slight impression at the 

posterior side. The nucleus pulposus is in the 

posterior portion of the disc. 

(A) Annulus fibrosus (annular rings) 

(8) Nucleus pulposus 

(C) Posterior impression 

Discs are not Shock-Absorbers. 

Additional studies indicate that the disc, con­
trary to popular belief, is not primarily a shock 
absorber. To demonstrate this point, Figure 5-4 
shows an anatomical specimen and its lateral 
X-ray. The vertebral bodies, the end plates, and 
the medullary bone in particular, deflect more 
during loading than the annular rings. In other 
words, the bulging of the annular rings is less 
than the bowing and bending of the end plates 
into the medullary bone of the vertebral bodies 
during loading. The nucleus pulposus is not 
spherical in shape, contrary to the impression 
created by illustrators (See Figure 5-5). In the 
lumbar spine it has a kidney bean shape in cross 
section, and in coronal section, is uniform in 
height, and resembles a column. The whole 
nucleus pulposus is wider than it is high. 
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The lumbar spine in Figure 5-6 shows that 
although the L2 vertebra has sustained a com­
pression fracture, the adjacent discs have 
remained intact, with the alignment near nor­
mal. The L2 vertebral body and end plates have 
taken the brunt of the force, deforming to the 
point of crushing. The disc is, for mechanical 
purposes, a closed hydraulic system, as only a 

small amount of fluid (about 11 %) is lost dur­
ing normal compression. The remaining disc 
fluid is not deformable, since the annular rings 
are normally inelastic. The end plates do 
deform, compressing the trabeculae of the 
medullary bone. This is the mechanism for the 
vertebrae to absorb force. The science of 
hydraulics shows that force introduced at one 

Figure 5-6 
(A) L2 vertebral body 

(8) Nucleus pulposus 
A LARGE NUCLEUS PULPOSUS PROTRUSION INTO L2. 

(e) Repaired compression injury to L2 
The L2-3 disc has protruded up into L2. Note on the X-ray a bone 

repair has taken place that happened some time ago. This is 

another example of the vertebral body absorbing the deforming 

force of trauma with the nucleus pulposus expanding into the 

vertebral body of L2. 
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end of a fluid filled system is automatically 
transferred to the other end of that system; that 
is, the force is transmitted, not absorbed. Thus, 
when the lumbar spine is compressed, the force 
is transmitted to the vertebral bodies so that 
they absorb the load (or shock). As Figure 5-7 
demonstrates, when the force is too great, the 
vertebra I bodies can actually collapse. The ver-

tebral bodies of L2 through L5 have all suffered 
compression fractures but the A to P alignment 
was not significantly altered and the discs have 
remained relatively healthy. The discs, being 
hydrophilic, create an osmotic pressure that will 
cause the disc to expand to fill the avaiJable space. 

Figure 5-7 
COMPRESSION FRACTURES OF THE LUMBAR SPINE WlTH NEAR NORMAL ALIGNMENT 

This specimen has compression fractures of L2, 3, 4, and 5. The lordotic curve and the A to P alignment have been 

maintained despite the trauma. Notice that the disc height has actually increased in certain areas. 

Copyrighted Material



122 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Types of Lumbar Subluxations 

The Subluxations of the lumbar spine are 
classified according to the changes in architec­
ture. The lordotic curve of the lumbar spine is 
an essential architectural fea ture. Su bl uxations 
generally cause less neural involvement if the 
lordotic curve is maintained. Figure 5-8 is a 
comparison of lumbar spines. In Figure 5-8a, 
L5 is anterior to L4 with disc tearing and other 
signs of degeneration. The sacrum has moved 
anteriorly to L5 and the disc has totally desic­
cated, indicating an old, long standing condi­
tion. Note the lack of osteophytic spurs and 
canal stenosis. The lordotic curve preserved 
normal weight bearing of most of the joints and 
major bony changes did not occur. 

In Figure 5-8b the lordosis is lost with the 
subluxation of L3 and L4 and widening of the 
vertebral bodies has taken place. This occurs at 
the site of the subluxation only. Note the 
change in spinal canal width at the subluxation 
and overall canal length. 

o. 

Figure 5-8c shows a lumbar spine with the 
characteristic "stair-stepping" of vertebral bod­
ies that have buckled under deforming stress. 
There clearly is a loss of normal alignment 
between L3-L4 and L4-L5 resulting in a rever­
sa I of the lordotic curve. The vertebral segments 
have undergone chronic degeneration as a 
result of the altered weight bearing. 
Displacement of opposing end plates causes a 
shearing of the annulus and nucleus. The 
uncoupling of facets, stress on facetal capsules, 
or hyper-loading, and stress on the disc annu­
lus, cause a proprioceptive guarding by the 
paraspinal muscles and the intrinsic muscles of 
the vertebral column. This locks the vertebrae 
into the buckled position, and thus interrupts 
the pumping motion that is necessary for nor­
mal flow of fluid in and out of the discs. The 
discs, of course, begin a slow process of dehy­
dration and degeneration. 

c. 

Fig. 5-8 
A COMPARISON OF SUBLUXATIONS WITH A LORDOTIC CURVE, WITHOUT 

A CURVE AND A REVERSED CURVE. 
In this small set of lumbar spines the curve and the shape of the canal are intimately involved. 

In comparing (0) to (b), the difference in the spinal canal length can be noted, no longer 
being in (b). The spine in (c) has an even longer spinal canal than (0) or (b). Also the patterns 

of degeneration are different. Subluxations occurring with the curve intact have milder 

degenerative changes. In (b) the canal stenosis is apparent and in (c) the vertebral body 

widening and spurring are obvious. 
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Figure 5-9 
Lateral Lumbar X-ray of a 20 year old with L5 

spondylolisthesis. The fifth lumbar vertebra is broken 

and separated. The entire spine including the L5 

vertebral body and superior articular joint have 

subluxated anteriorly. 

(A) Body of L5 vertebra 

(B) Break in articular 

arch of L5 

(C) Inferior articulations 

of L5 

(0) Sacrum 

Figure 5-11 
Closeup of L5 spondylolisthesis in 20 year old. This 

injury occurred at age 6. The fifth lumbar disc is 
sheared by the shifted end plates and signs of anterior 

spurring are present. The loss of disc height adds to 

the picture of a chronic injury in a young person. 

(A) Anterior spurs (C) Narrowed L5-S1 disc 

(B) L4 subluxated (0) Sacrum 

posteriorly to L5 

Figure 5-10 
Lateral lumbar X-ray of 75 year old with 

spondylolisthesis. The fifth lumbar vertebra is broken 

and separated. The fifth lumbar vertebral body is 

fused to the sacrum. Patient denies chronic pain. 

Note maintenance of Lumbar curve. 

(A) L3-4 subluxation (C) Fused L5-S1 joint 

(B) Break in L5 vertebra (0) Sacrum 

Figure 5-12 
Closeup of spondylolisthesis in a 75 year old. 

Note the L5 vertebra has fused in the anterior 

position relative to the sacrum. The gap between 

the anterior part of L5 and the posterior part is 

still visible. 

(A) L5 

(B) Gap in L5 

(C) Sacrum 
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of osteoarthritis of the spine is 
Loss of the normal curves increas­

that change the vertebrae. 
on the 

ver-

Soft tissue to a subluxation 
can restrict motion of nearby For exam-
ple, the superior of the apex 
the sacrum can become permanent with a 
shortening of 5 to 7 mm. 
the lumbo-sacral fascia and 
ments of the erector 
lower sacrum.This is the normal motion 

at least the lower lumbar 
The condition created subluxations 

results In what is commonly referred to as 
degenerative disc 

osteoarthritis the 
agent is the subluxation which 

causes altered weight bearing. Many studies 
demonstrate that the subluxation occurs trau­
matically, either Instantly or repetitively, and 

increased degeneration takes place over 
time at those levels. 
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Plates 5-2 A & B 
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Plates 5-1 A & B 
LUMBAR SPINE - near normal, slight subluxations 

Some of the lordotic curve in this specimen has been maintained. 

L 1 and L2 look aligned. The rest of the spine is a reversed stairstepping with each vertebrae 

being posterior to the next inferior vertebrae. L2 is slightly retro to L3 with slight disc bulging. 
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L3 slightly retro to L4 with disc bulge; L4 retro to L5 with disc wedging; L5 is slightly retro to 

the sacrum with disc wedging and bulging. 

(A) L4-L5 have spinous process contact 
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130 - Atlas of Common Subluxal'ions of the Human Spine and Pelvis 

Plates 5-2 A & B 
LUMBAR SPINE variations in "normal" lumbar curve 

This is a good example of slight degeneration processes in the discs with minor antro and 

retro displacement. 
L 1 is slightly antro to T12 with a small posterior bulge, slight tearing, and the beginnings of 
brown degeneration anteriorly. L2 is slightly antro to L 1 with slight tearing and anterior 
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brown degeneration. L3 is antro to L4 with anterior brown degeneration and 

tearing. L4 is slightly antro to L3 with brown degeneration, tearing. L5 is slightly 

retro to L4 with brown degeneration, tearing, and wedging. The sacrum is retro 

to L5 with significant tearing, cavitation, and some loss of disc height. 

Note the absence of even moderate A to P subluxations in the lumbar spine. 
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132 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-3 A & B 
LUMBAR SPINE - L5 has a compression fracture with sclerosis and healthy discs. 

This specimen has suffered a trauma with a resulting compression fracture of the L5 

vertebral body. This fracture repaired and the L4-5 and L5-S 1 discs have taken the loss of 

volume for the L5 vertebral body. L 1-4 look nearly aligned with slight anterior disc brown 
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degeneration; L4-5 and L5-S1 have wedging accompanying compression fracture of L5. 

There is a slight, but complete retro of L5 with a L4-5 posterior disc bulge. 

This specimen has only minor signs of degeneration because the curve is maintained. 
This is another example of the vertebral body absorbing the shock. 
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1 34 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-4 A & B 
LUMBAR SPINE - Variations in the "normal" lumbar curve 

This specimen has a lordotic CUNe with six lumbar vertebrae with disc degeneration that 

corresponds to the degree of subluxation. L 1 is slightly retro to L2 with slight disc bulging. 
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L2 is retro to L3 with slight disc tearing. L3 is retro to L4 with slight tearing and bulging. 

L4 is retro to L5 with disc tearing, wedging, and bulging. L5 is slightly antro to L6 with 
moderate wedging and slight tearing. L6-S1 look aligned. 
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136 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-5 A & B 
LUMBAR SPINE - A near normal lordotic curve with L5-sacral wedging 

This person had a near normal alignment with the sacrum angled or subluxated posteriorly. 

The contracture of the thoracolumbar fascia can make permanent this "sacral apex posterior" 

subluxation. L 1 is retro to L2 with disc tearing, and anterior and posterior bulging; L2-3 are 

aligned with slight wedging; L3-4 is normal; the L4-5 alignment is near normal, while the 
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sacrum is only slightly retro to L5 with significant posterior disc height loss,anterior and 

posterior bulging, and tearing. Lack of A to P subluxation results in less DJD 

(degenerative joint disease). 

Note: The sacral discs show that sacral motion was persistent. This lumbar spine is a 

good example of DJD associated with subluxation and normal discs associated with 

alignment and a normal curve. 
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1 38 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-6 A & B 
LUMBAR SPINE - This shows variations in a"normal" lumbar curve 

L 1 -2 look aligned but the endplates appear damaged and repaired with a Schmoral's 

node of the superior L2 endplate, with some disc tearing. L3 is aligned with L2 but has 

end plate damage with repair to both. 
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NOTE: The nucleus has expanded into the body of both L2 and L3 with near norrr,31 disc. L4 

looks aligned with L3 with some endplate damage, repair, posterior disc bulging, and slight 

tearing. L5 is antro to L4 with disc tearing, posterior bulging, and loss of disc height. The 

sacrum is antro to L5 with significant disc tearing, wedging, and loss of disc height. 
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140 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-7 A & B 
LUMBAR SPINE - This specimen has subluxated segments with the curve maintained 

This shows there are signs of trauma with repair in the vertebral bodies. There is minor to 
moderate A to P subluxations but the normal lordotic curve is present. L 1-2 look aligned with 
compression fracture of L2. There is disc wedging and expansion of nucleus pulposus into 

vertebral body of L2. L3 is retro to L2 with disc tearing, wedging, and slight posterior bulging. 
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L4 is retro to L3 with disc tearing, wedging, and posterior bulging. L5 is retro to L4 with disc 

tearing, slight cavitation, wedging, and bulging. The L5-sacrum alignment looks normal. 

Note: The L2 vertebral body deformation with compressive force indicates it took the 

absorption of the shock, not the disc. 
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1 42 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-8 A & B 
LUMBAR SPINE - variations in "normal" lumba r curve - I 

In this specimen L 1 -L4 has good alignment with slight anterior brown degeneration. L5 is 

slightly retro to L4 and the sacrum, making L5 a complete retrolisthesis. 
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The L5-S1 disc is wedged, bulging anteriorly, and with disc tearing. 

Note the presence of a lordotic curve. 
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144 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-9 A & B 
LUMBAR SPINE - Normal discs above a major subluxation with damaged discs 

This specimen has maintained a moderate lordotic curve and the subluxations of L5 and the 

sacrum did not generate major osteophytic changes. L 1 through L4 have normal alignment. 

L5 is slightly antro to L4 with nucleus desiccation, tearing and cavitation. 
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The sacrum is significantly antro to L5 with major degenerative changes, desiccation of 

the disc, and near fusion. 
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146 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-10 A & B 
LUMBAR SPINE - This demonstrates L 5-sacrum wedging 

with anterior displacement of the sacrum 
This specimen has significant disc degeneration in the presence of normal and near normal 

discs. L 1-2 are near normal with the beginnings of brown degeneration. L3 is retro to L2 and 
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L4 with L2-3 disc tearing and loss of height. L4-5 looks good with slight wedging and 

tearing, the sacrum is antro to L5 with fusion of posterior aspect of both segments. 
The disc has anterior bulging, tearing, and cavitation. The A to P subluxation of the 

sacrum stopped normal motion and doomed the disc. Contracture of the 
thoracolumbar fascia fixes the subluxation. 
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148 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-11 A & B 
LUMBAR SPINE - This shows complete anterolisthesis of L4 and 

partially of L5 and Sl with end stage fusion 
This is a specimen that has every segment subluxated with the lordotic curve maintained. 

An L 1 compression fracture with repair has occurred. L2 is antro to L 1 with disc wedging, 

tearing, and posterior bulging; L3 is antro to L2 with slight wedging, tearing, and bulging. L4 is 

® 
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antro to L3 with disc tearing, cavitation, slight bulging, and significant posterior disc height 

loss. L5 is retro to L4 with disc tearing, cavitation, anterior and posterior bulging. The sacrum 

is significantly retro to L5 with fusion. 

(A) A.L.L. hypertrophy 

(8) L 1 -5 spinous process proximity 

(C) Loss of midsagittal plane at L3 

(D) Sacral disc 
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150 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-12 A & B 
LUMBAR SPINE - This illustrates normal discs below damaged discs 

with lordosis maintained 
In this specimen there are degrees of subluxation with corresponding degenerative changes. 

L 1 is retro to L2 with significant endplate disturbance, loss of height, and anterior and 
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posterior disc bulging. L2 is retro to L3 with spurring and loss of disc height. L4 is anterior to 
L3 and L5 with disc wedging, bulging, and brown degeneration. The sacrum is slightly retro 

to L5 with loss of the disc height and calcification. 

Note the lordotic curve is maintained and there is significant sclerosis of the facets and 
some of the spinous processes. 
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1 52 - Atlas of Common Subluxations of the Human Spine and Pelvis 

® 

Plates 5-13 A & B 
LUMBAR SPINE - The end-stages of degeneration, post trauma 

L 1 has significant end plate repairs with anterior and posterior spurring. L2 is antro to L 1 with 

significant loss of disc height, bulging anterior and posterior, tearing, and endplate repairs. 

L3 antro to L2 with disc tearing, bulging, loss of height, and impression into the inferior 

endplate of L2. L4 is antro to L3 and L5 with endplate repairs, anterior and posterior 
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spurring, disc tearing, and anterior and posterior bulging. L4-5 has slight anterior and 

posterior spurring, disc tearing, anterior and posterior bulging, and loss of disc height. 
The sacrum is slightly antro to L5 with disc tearing, anterior and posterior bulging, loss of 

height, and anterior spurring. 

(A) Spinous process contact forming pseudo-joints 

(8) Hypertrophy of anterior longitudinal ligament 

(e) Narrowing of spinal canal due to spurring and disc bulging 

© 
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1 54 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-14 A & B 
LUMBAR SPINE - This has subluxated segments with the curve 

maintained, sequential retrolisthesis to the segment below, or stairstepping 
This specimen has a subluxation at every level. The degenerative changes are 

limited because the lordotic curve is maintained. L1 is antro to T12 with spurring 

anterior and posterior, disc bulging, and loss of height. L2 is antro to L 1 with disc 

tearing, calcification of disc, and the anterior longitudinal ligament. 
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Note fracture of L 1 inferior facet. L3 is antro to L2 with disc tearing, loss of height, 
calcification of anterior disc, and anterior and posterior spurring; L4 is antro to L3 with 

disc tearing, cavitation, and anterior and posterior spurring; L5 is retro to L4 with anterior 

and posterior disc bulging and loss of disc height. The sacrum is retro to L5 with disc 

tearing, cavitation, wedging, and near fusion of the posterior aspect of L5 and 81. 

Note lack of spinous processes on X-ray due to perisagittal plane of the specimen. 
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1 56 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-15 A & B 
LUMBAR SPINE - This shows hypo lordosis with one significant subluxation 

This specimen has near normal alignment and joints with the presence of one significant 

subluxation. L2 is slightly anterior to L 1 with slight disc tearing, anterior and posterior 

bulging, and endplate damage. L3-2 has good alignment with a normal disc. L4 is 

significantly retro to L3 with anterior disc bulge, loss of disc height, and near fusion. 
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L5 is antra to L4 with a slight posterior disc bulge. L5 and sacrum 

alignment is near normal with slight anterior and posterior disc bulging. 

(A) Schmoral's Node (invagination of nucleus pulposus into vertebral 

body) of inferior L 1 endplate 

(8) Canal stenosis at L3-4 
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1 58 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-16 A & B 
LUMBAR SPINE - This illustrates subluxations with a loss of lordotic curve 

and various stages of disc degeneration 
Subluxation results in degeneration. The loss of lordotic curve has resulted in the increase 

in the vertebral body width in these subluxated segments. L 1-2 and L2-3 look nearly normal 

with the beginning of brown degeneration. L4 is retro to L3 with signs of a compression 

fracture, anterior and posterior spurring, disc tearing, and anterior and posterior bulging. 
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L4 is a complete retrolisthesis; L5 is antro to L4 but posterior to the sacrum, 

with anterior spurs. The L4-5 disc has tearing, cavitation, and separation of 

the posterior longitudinal ligament from L5 because of the posterior disc 

migration. The L5-S1 disc has wedging, tearing, and posterior bulging over 
the back of the sacral base. The endplates of L3, 4, and 5 indicate trauma 

with repair and L4 has loss of anterior body height. 
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160 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-17 A & B 
LUMBAR SPINE - The subluxation complex of this specimen 

involves the entire lumbar spine 
There is stairstepping of each segment posteriorly to the one below, eliminating the 

lordotic curve. This a common feature of the standing posture with the pelvis being 
translated anteriorly to the thorax. L 1 is retro to L2 and has major endplate spurring and 

repair processes indicating a chronic long-term condition. L2 is retro to L3 with significant 
spurring, tearing, loss of height, and end plate changes. L3 is retro to L4 with disc tearing, 
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minor anterior bulging, and loss of height. There is anterior longitudinal ligament 

hypertrophy. L4 is retro to LS or LS is antro to L4 and the sacrum with disc tearing, 

wedging, slight cavitation, and bulging. LS-S1 has disc wedging, loss of disc 

height, and near fusion. The sacral disc S1-2 has wedging, slight posterior 

bulging, and angulation of S1-2 segments. 

Note that every joint is subluxated in this example. 

(A) Spinous process pseudo-joint formation due to loss of disc height 
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162 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-18 A & B 
LUMBAR SPINE - This shows multiple subluxations with loss of curve 

This specimen has chronic posterior stairstepping of vertebrae L2-4 to the segment 
above. L 1 is retro to L2 with disc tearing, cavitation, and endplate repair, and has a 

slight compression fracture. L2 is retro to L3 with posterior spurring, end plate repair, 

disc wedging, tearing, anterior and posterior bulging, and loss of disc height. L3 is 
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retro to L4 with disc tearing, cavitation, loss of disc height, slight wedging, 

and spurring, L4-S are aligned with slight tearing, wedging, and inferior 

endplate repair, with the LS compression fracture indicating trauma to 

these joints. The sacrum appears slightly antro to LS with disc expansion 

into the LS vertebral body. disc wedging, loss of disc height, and near 

fusion of LS-S1. This pattern of a subluxation complex is found in 

individuals with an anterior pelvis posture. 
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164 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-19 A & B 
LUMBAR SPINE - This illustrates subluxations in end-stages 

of degeneration with a loss of lordotic curve 
L 1 is retro to L2 and has inferior endplate anteriorly and repairs with anterior spurring, disc 

tearing, and anterior and posterior bulging. L2 is retro to L3 with anterior and posterior 
spurring, near fusion with anterior and posterior disc bulging, and loss of height. 
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L3 is retro to L4 with anterior and posterior spurring, significant cavitation, total loss of 

disc matrix, and wedging of the space; L4 is retro to L5 with some anterior disc 

annulus remaining with cavitation, anterior and posterior spurring, loss disc height and 

matrix. L5 is antro to L4 and to the sacrum with disc tearing, cavitation, anterior and 

posterior bulging, and loss of height. This subluxation pattern of L5 and the sacrum 

can be described as a "sacral base posterior." 

Copyrighted Material



166 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-20 A & B 
LUMBAR SPINE - This specimen has multiple subluxations 

and the end-stages of degeneration 
It has a reduced lordosis with chronic loss of joint integrity from L 1 to L4. Note the 

increased vertebral body width due to the altered weight bearing produced by the 

sUbluxations. L 1 is retro to L2 and has inferior and superior endplate damage, and 
spurring with disc tearing, anterior and posterior bulging, and loss of disc height. 

@ 
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L3 is retro to L2 with posterior spurring, disc tearing, bulging, wedging, and loss of 

disc height. L4 is retro to L3 with disc cavitation, anterior and posterior bulging, near 

fusion, and anterior and posterior spurring. L5 is retro to L4 with disc tearing, loss of 

height, and anterior bulging. The sacrum-L5 segments are aligned with a near 

normal disc. This illustrates how subluxation results in chronic degenerative changes 

of the involved vertebrae. 

(A) Spinous process contact from loss of disc height 
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168 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-21 A & B 
LUMBAR SPINE - This individual has a reversal of 

lumbar lordotic curve with complete retrolisthesis of L4 
This specimen has significant posterior displacement of L4 which causes loss of 

curvature. L 1 and L2 have near normal alignment. L4 is retro to L3 and L5 (complete 

retrolisthesis) with tearing and loss of normal disc height. 
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L5 is antro to L4 with tearing of the disc and a slight disc bulge posteriorly, loss of disc 

height and anterior and posterior spurring of the L5 superior end plate. The sacrum is 
slightly retro to L5 with slight wedging and tearing. 

(A) The sacrum view is perisagittal with the first sacral nerve descending from the 

caudae equinae 

Copyrighted Material



170 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-22 A & B 
LUMBAR SPINE - Sequential retrolis thes is forming a "stairstepping" 

of LI-L5 into a reversal of the lordotic curve 
This specimen's lumbar spine is a subluxation complex. L 1 is retro to T12 with 
slight OJO. L 1 is slightly retro to L2 with anterior L 1 spurring, disc tearing, and 

anterior and posterior disc bulging. L2 is retro to L3 with anterior spurring, 
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thickening of the anterior longitudinal ligament and wedging of the vertebral body of 

L3 with signs of end plate repair, and anterior and posterior disc bulging. L3 is retro to 

L4 with anterior spurring and wedging of disc, tearing, anterior and slight posterior 

bulging. L4 is retro to L5 with disc tearing and slight posterior bulging, anterior 

spurring, loss of disc height, and spinous process approximation. The sacrum and L5 

are misaligned (sacrum anterior) with minor disc tearing and slight bulging and 

wedging. 

Note the increase in the length of the spinal canal. 
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1 72 - Atlas of Common Subluxations of the Human Spine and Pelvis 

Plates 5-23 A & B 
LUMBAR SPINE - L3 is a complete retrolisthesis creating 

a reversal of the lordotic curve 
This specimen has suffered an injury that subluxated and damaged L2 through L4. 

Notice the altered length and width of the spinal canal. L2 is slightly retro to L 1 with 

significant end plate destruction indicating a compression fracture of L2 with anterior 

and posterior disc bulging, tearing, wedging, and anterior and posterior spurring. 
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L3 is retra to L2 with disc tearing and wedging. L3 is a complete retro. L3 is retro 

to L4 with disc tearing, cavitation, wedging, bulging with compression fracture of 

L4, and anterior spurring. L4 is retra to LS with disc tearing and significant loss of 

height. The sacrum is slighlly antra to LS with near fusion of segments. 
(A) Thickening of A.L.L. over L2-4 

(8) Spinal canal narrowing 

(e) End-stage wedging of LS-S 1 
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Plates 5-24 A & B 
LUMBAR SPINE - This shows a reversal of the 

lordotic curve in the upper lumbar spine 
This specimen has suffered compressive force causing anterior vertebral damage of T12 

and L 1. L 1 is a complete retrolisthesis. T12 has an anterior compression fracture with loss 

of the anterior vertebral body height. L 1 is retro to T12 with disc wedging, tearing, anterior 

and posterior bulging, and an anterior compression fracture with loss of vertebral body height. 

L 1 is retro to L2 with disc tearing, bulging, and anterior spurring. L2 is relro 10 L3 with disc 
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wedging and anterior spurring and bulging posteriorly (with some kind of change in the L2-3 
disc that is not radiographic). L3 is retro to L4 with tearing of the disc and posterior bulging 

and some end plate damage. L4-5 look aligned with slight tearing and wedging. The sacrum 
is retro to L5 with near fusion. 

(A) Sagittal section of conus medularis and caudae equinae 

® 

(B) Note how caudae equinae components are pulled around posterior canal to the sacrum 

Cervical flexion can make this worse. 
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Plates 5-25 A & B 
SUBLUXATIONS WITH A LOSS OF LORDOSIS 

An X-ray and MRI comparison 
This individual has suffered a subluxation of L2: a complete retrolisthesis to L 1 and 

L3. L3, L4, and L5 are all posterior to the segment below. This loss of lordotic 

curve has a significantly damaged disc at its apex. The vertebrae with the most A 

to P displacement have degenerative changes. Note the osteophyte formation at 

® 

© 
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only L2 and L3. The end plate damage indicates old trauma. The sacrum is 

anterior to L5 and there is a sacral disc at the S 1 -2 level . The sacrum has 

lost its kyphotic shape and the lower sacral discs are gone. The sacral 

origins of the erector spinae are taut in the supine position, indicating their 

relaxed state has more superior sacral apex translation. 

(A) Osteophytes (D) Sacrum 

(8) Degenerating disc (E) S1 -2 disc 

(e) Endplate (F) Erector spinae 

® 
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CHAPTER SIX 
Subluxations Of The 

Pelvic Girdle 

Discussion 

In the adult, the pelvic girdle is a three-bone 
complex including the sacrum and the right and 
left innominates. ("Innominate"is a Latin word 
meaning "no-name," referring to its embryonic 
origin as three separate bones: the ilium, ischi­
um, and pubis.) Three joints unite the bones of 
the pelvic girdle; the two sacro-i1iac joints and 
the pubis symphysis. The sacrum is the base of 
the spine and the pelvic girdle, as a whole, is the 
anchor for quite a substantial part of the mus­
cular system of the spine, legs, thorax, and 
abdomen. All of the abdominal, hip, and thigh 
muscles originate from the pelvic girdle, as do 

Anterior 

View 

the two large back muscles, the erector spinae, 
and the latissimus dorsi (See Figure 6-1). So it is 
not difficult to see how subluxations of the 
pelvic girdle can affect any or all of these mus­
cle groups, causing them to contract, become 
hypertonic, or go into spasm. The key to under­
standing the etiology of much "low back pain" 
is the integrity and function of the three pelvic 
joints. 

In Figure 6-1 some of the muscles directly 
involved with sacroiliac joint and pubic symph­
ysis motion and integrity are illustrated. The 
abdominal wall musculature has its inferior 
attachment from the pubic symphysis, medially, 
to the posterior aspect of the iliac crest. 
Innominate subluxation involving the SI joint 
and pubic symphysis will adversely affect the 
rectus and transverse abdominus, and internal 
and external abdominal oblique muscles. The 

Posterior 

View 

Figure 6-1 
These illustrations are anterior and posterior views of the pelvis and the major muscle groups of the back, hip, 

and abdomen. All the muscles depicted have proprioceptive links to the sacroiliac joints and pubic symphysis. 

The figure on the left is the anterior view and the right is the posterior view of the pelvis. 

(A) The abdominal wall which include rectus and transverse abdominus, internal and external oblique muscles 

(8) The major hip flexors psoas and iliacus and quadratus lumborum 
(e) The erector spinae muscles 

(0) The deep hip muscles include gluteus minimus and medius, piriformis, gemellus inferior and superior, 

obturator intern us, and quadratus femoris 
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psoas and iliacus muscles will be recruited neu­
rologically to guard and protect the injured 
joint by limiting their range of motion. The pos­
terior muscles will be in the same altered state. 
These muscles are the erector spinae, latissimus 
dorsi, and the deep hip muscles. The deep hip 
muscles, as well as others, experience distress 
when pelvic subluxation causes the acetabulum 
to shift relative to the femoral head, trochanter, 
and shaft. As the hip joint alters these relation­
shi ps, the bottom of the foot must still contact 
the ground. Analysis of these problems is 
complicated by the variety of pelvic tilts 
encountered (See Figure 6-15). Muscular dis­
tress, pain, and limited range of motion will be 
only some of the clinical symptoms. The loss of 
motion, normal joint space, and fluid exchange 
initiates degenerative processes. 

The neurology involved is very complex and 
will be discussed only in general terms. All the 
tissues are embedded with neurological sensors 
of various types. However, it is extremely 
important to understand that the guarding 
(spasmed) muscles around the symphysis pubis 
can, like any other muscles, be relieved only by 
correcting the subluxation and removing the 
noxious proprioceptive input into the central 
nervous system. The nervous system may never 
adapt to neurological input from noxious pro­
prioceptive stimuli arising from joint distress 
(subluxation). This neurological phenomenon 
is present in all the studied mammalian neuro­
musculoskeletal systems. The sacrum gives rise 
to the sacral nerves and the internal iliac arter­
ies contribute the arteries to the pelvic organs. 
They are retroperitoneal and are adhesed to the 
back or dorsal surface of the abdominal lining. 
Mechanical distress can displace abdominal tis­
sues away from the origins of their nerves and 
arteries. 

Figure 6-2 
This illustration depicts the ovaries, 

fallopian tubes, uterus, and broad 

ligament in the pelvic girdle. These 

gynecological structures are suspended 

in the pelvic girdle by the broad ligament. 

When the pelvis subluxates the normal 

relationship is altered. 

(A) Ovary 

(B) Fallopian tube 

(e) Broad ligament 

(D) Uterus 

® 

Visceral Implications of Pelvic 

Subluxations. 

A variety of complaints can result from sub­
luxations of the pelvic joints, including urogen­
ital and intestinal problems. In a normal female 
pelvis, the broad ligament stretches between the 
two ilia, suspending the ovaries and the uterus. 
(See Figure 6-2). When the pelvic girdle sublux­
ates, the broad ligament skews as the ilia dis­
place with respect to one another. This changes 
the position of the ovaries and the uterus in the 
abdominal cavity, and can exacerbate any prob­
lem that might exist. The pelvic examination 
can reveal tight and tender musculature on one 
side and the uterus tractioned to one side. I 
think that a large percentage of gynecological 
pathology may be the result of unresolved 
pelvic trauma. Correction of the subluxation 
complexes of the pelvic girdle has been shown 
clinically to relieve or reverse these conditions. 

I have also encountered instances of testicu­
lar pain, ensuing from subluxation of the pubic 
symphysis. This can be explained anatomically 
by the fact that the testicular nerve, artery, and 
vein traverse the top of the pubic rami before 
they descend into the testicles, creating a neuro­
vascular bundle that can become entrapped in 
some individuals. 
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The Sacrum 

The sacrum is usually depicted as a solid 
bone, but I have found that even specimens 90-
100 years old have viable discs in the sacrum 
between 51-52 and 52-53 (See Figure 6-3). The 
presence of a disc implies sacral motion 
because, from a physiological point of view, a 
fibro-cartilaginous disc requires motion for 
survival. These sacral discs are tied to, and bio­
mechanically related to, the sacro-iliac joints 
and ligaments. 

The sacrum and the sacroiliac joints are 
angled from top to bottom and from front to 
back (5ee Figure 6-4).The appearance of these 
structures on the variety of types of imaging 
and positions can be quite different. See Figure 
6-16 to see the different views in one study. To 
make the evaluation process more complex, the 
sacrum can be either parallel or nearly perpen­
dicular to the ground (or anywhere in between) 
(See Figure 6-15). 

The sacrum is an inverted pyramidal struc­
ture formed by the partial fusion of sacral ver­
tebrae. It articulates with both innominates at 
the sacroiliac joints and the fifth lumbar verte­
brae with the intervertebral disc and articular 
facets. It has a canal posterior to the bodies of 
the segments that is contiguous with the spinal 
canal. The distal end of the caudae equinae 
occupies the canal and the anterior and posteri­
or foramen house the exiting sacral nerve roots. 

The sacrum has five separate segments in a 
child and the partial fusion of 51 to 52 and 52 
to 53 remains through life. 53, 4, and 5 can be 
fused by age 25. The presence of the sacra I discs 
throughout life strongly suggests sacral motion. 
As previously mentioned, physiological func­
tion of intervertebral discs necessitates motion 
as a main mechanism of nutrition and waste 
elimination. This is likely to be the same for the 
avascular intrasacral discs. 

The cortex of the sacrum is a contiguous and 
flexible wall. The sacral discs, as well as the 
intervertebral discs confer flexibility. There is 
only one mechanism for fluid and nutrient 
exchange for the intervertebral disc: imbibition 

(hydration) through the vertebral end plates 
via motion. This must also be true for sacral 
disc physiology and function. See Figure 6-3, 
a sacrum of an 86 year old individual. It is 
an obviously flexible structure, with healthy 
intrasacral discs. 

Figure 6-3 
This is a view of the sacral discs of an 

86 year old male. 
The majority of elderly specimens had 

persistent sacral discs. The most perSistent was 
the S1-2 disc. The S2-3 disc was less often 
observed. The S3-4 disc was occasionally 
seen, about 25%. This view was slightly off the 

mid-sagittal plane. Note the presence of 
annular rings and a nucleus pulposus. The 

sacral discs are oval in shape in the A to P and 
coronal planes (X-Y plane). Note the continuous 
cortical bone that must be radio dense. This is 

significant evidence of sacral motion front to 
back and side to side. 
This is the anatomical explanation of the 
sacrum pumping the Cerebrospinal Fluid in the 
spinal canal. Sacral motion is likely to be 

connected to central nervous system physiology 
and function. 

(A) Annulus fibrosus 
(8) Nucleus pulposus 

(C) Cortex of sacrum 
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The motion of the legs rotating from the 
acetabulum rocks the innominates with the 
anterior and posterior thigh musculature. The 
sacrotuberous and sacrospinous ligaments con­
necting to the sacrum from the innominate 
transfer movement alternating back and for­
ward. The femur is an enormous lever. A han­
d Ie on a wrench as long as the leg would snap a 
3/4 quarter inch tightened bolt in a partial turn. 
The joints and ligaments that hold the pelvic 
girdle together must withstand tremendous 
rotational and shearing forces. Part of the 
strength and stability of the pelvis is its flexibil­
ity. The sacrum, forming the bottom of the 
spinal canal, must confer motion to the entire 

lower central nervous system, from the sacral 
nerve roots to the brainstem. Motion of the 
spinal cord is the major mechanism for capil­
lary blood flow. A static spinal cord has 
reduced blood flow. 

The sacral discs are evident to the 9th and 
10th decades of life. In the limited study pre­
sented here there is evidence of intersacral sub­
luxation. (See Figures 6-36 through 6-41 on 
pages 202-203). The 51-2 disc has a dorsal and 
ventral cortical bone covering. This will thicken 
with loss of integrity between the 51 and 52 seg­
ments and the disc will dehydrate. The 52 and 
53 segments seem to have the same relationship . 

Figure 6-4 
This shows the human pelviS from the (0) anterior and (b) posterior 
view. The three joints of the pelvis, the right and left sacroiliac joints, 
and the pubis symphysis can all be seen. 

Note the sacrum is wider at the top (this is called the sacral base) 
narrower at the bottom (this the sacral apex). The sacrum is also wider 

in the anterior aspect than the posterior. 
(A) Sacrum 

(8) Sacroiliac joint 
(C) Pubis symphysis 
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The Sacroiliac Joints 

Sacroiliac joints have two components: 
fibrous and cartilaginous (synovial) . I have dis­
sected more than 200 individuals' sacro-iliac 
joints, and have found extreme variation 
among specimens. The main differences are in 
the shape, contour, and size of the joint. The 
fibrous part is large in some specimens and 
small in others; the cartilaginous part shows 
the same variation, and there is no consistency 
in the ratios of one part to the other (See 
Figures 6-5 and 6-6). Such variation in a nor­
mal joint is unique among the bodies joints. 
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Figure 6-6 

Sacroiliac Joint - Two Parts 
The sacroiliac joint has a fibrous component, 
which is posterior and superior to the auricular 

surface. The auricular or cartilage component is 
anterior and inferior. There is cartilage on both 

surfaces and synovial fluid is a common finding. 
The auricular surfaces can be smooth or 
contoured; see Figure 6-7. 

Other joints only show major variation from a 
"normal" configuration after injury or disease. 
The cartilage portion of the sacroiliac joint can 
be smooth and flat or extremely irregular and 
contoured. It can be in the same plane as the 
fibrous portion or at almost right angles at 
either medial or lateral orientation. This 
amount of variation of this significant joint 
complex can explain the wide range of respons­
es to injury and recovery. Clinically it is com­
mon to find that the sacroiliac joint, once 
injured, never fully recovers. 

Figure 6-5 
This illustration is a lateral view of the sacrum. 
The cartilage and synovial portion of the joint is 
generally anterior and inferior to the fibrous 

portion of the joint. These two components vary in 
size and contour between individuals. This is the 

most individually unique joint complex in the body. 
The sacro-iliac joint variations can explain the 
different responses to injury and recovery among 
individuals. 

(A) The cartilage portion of the 81 joint 

(8) The fibrous portion of the joint 

Anterior 

Synovial portion of SI joint 
Ilium 

� 
.-----

Fibrous ~ of SJ JOint 

�osterior 
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A B 

Figure 6-7 
Frontal sections of the 81 joints of enbalmed male specimens. 8 indicates the sacral side of 
the 81 joint. A and B concern a 12-year-old boy. C to I concern male specimens older than 60 
years. Arrows are directed at ridges and depressions. The ridges and depressions shown are 

covered by intact cartilage, which was checked by opening the joints afterwards. 
With permission of Or. A. Vleeming. Originally published in SPINE (European Ed.), 1990,2: 130-132. 
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Figure 6-9 
A-P pelvic X-ray with the right leg in 

adduction to 75 degrees. (Detail of Figure 6-11) 
The pubis symphysis is showing movement with the 

left pubic bone superior to the right. 

Figure 6-8 
Because of the annular rings and a pulpy center, this 

illustrates a motion segment. Shearing or tearing of the 

intervertebral discs have been detailed in previous 

chapters. Similar disruption can occur to the pubis 

symphysis. Shearing of the vertebrae tear the disc; 

shearing of the pubic bones tear the pubic symphysis. 

The problem with the pubic symphysis over the IVD is 

having the transverse processes and spinous processes 

as lever arms to move the vertebrae. The pubic 

symphysis has the legs as levers for motion. This 

structure must withstand the significant mechanical 

advantage that the legs have as levers. 

(A) Annular ring 

(B) Nucleus pulposus 

® 

The Pubic Symphysis 

The third joint of the pelvic girdle is the 
pubic symphysis, an avascular fibrocartilagi­
nous disc. The end of each pubic ramus is cov­
ered by hyaline cartilage and the fibrocartilagi­
nous pad in between has annular rings with a 
pulpy, spongy center. It is very similar to an 
interverte bra I disc, even into advanced age. 
Extrapolation from intervertebral disc physiol­
ogy would indicate that the pubic symphysis is 
supposed to move (See Figure 6-8) or else it 
cannot obtain sufficient nutrients. 

The pubic symphysis, like any other movable 
joint, can subluxate and in different directions. 
Because of the complex ligamentous and mus­
cular attachments that connect to the pubic 
rami, such subluxation can wreak physiologi­
cal, proprioceptive, and painful havoc on the 
legs, thorax, and abdomen. 

Figure 6-10 
(Detail of Figure 6-12) 

This subluxation of the pubis symphysis is chronic 

and sclerosis has occurred. This patient had a long 

history of grOin, hip, and low back pain. 
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® 

® 

Figure 6-11 
A-P pelvic X-ray with the right leg in adduction to 75 degrees. 

(Used with permission from the Ilford publishing company.) 
The sacroiliac joints can be seen to be asymmetrical with the left 81 joint 

separating more than the right. The pubis symphysis is also showing movement 

with the left pubic bone superior to the right. 

(A) Left sacroiliac joint 

(8) Pubis symphysis 

® 

® 

Figure 6-12 
A-P pelvic X-ray with the right leg in adduction to 150 degrees. 

(Used with permission from the l l ford publishing company.) 
The gapping of the left 81 joint is more pronounced than the previous picture. The 
pubis symphysis has continued to show mobility in this position. 

(A) LeI! 81 joint 

(8) Pubis symphysis 
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Figure 6-13 
A-P pelvic X-ray with the right leg in hyperflexion. 

The left 81 joint has gapping similar to the previous X-rays. The pubis 

symphysis is showing some movement. 

(A) Left 81 joint 

(8) Pubis symphysis 

Figure 6-14 
A-P pelvic X-ray with the left leg in hyperflexion. 

The right 81 joint is gapping and showing movement. The pubis symphysis 

is shifted so the right pubic bone is slightly superior. 

(A) The right 81 jOint 

(8) Pubis symphysis 

® 

Pelvic Motion 

The joints of the pelvic gir­
dle are the strongest in the 
body. In dynamic studies 
minor joint motion is seen (See 
Figures 6-12 through 6-14). 
The X-rays were taken weight 
bearing. The legs are the levers 
that move the pelvic joints, not 
lumbar motion. The last three 
pictures are positions of 
extreme motion. These are end 
range adduction and forward 
flexion of the hips and require 
athletic ability. The pelvic 
motion seen here is normal 
with leg motion. But the pat­
terns of displacement seen 
here are commonly also seen 
in patients with both feet on 
the floor. The asymmetry of 
the S[ joints and pubis symph­
ysis seen with the patient in a 
neutral position is a sign of 
joint failure and a pathological 
condition. There are many of 
these "pain" patterns of the 
pelvic girdle. 
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Figure 6-15 

(0) The anterior tilt is a typical female feature. The sacral base angle approaches zero or is 

perpendicular to the floor. 

(b) This is a neutral pelvic tilt. This is considered normal but a range of angles between (0) and (e) is 

commonly found. 

(e) This is a posterior tilt of the pelvis. The sacral base angle can be as high as 45 degrees. This is a 

typical male tilt. A central X-ray with A to P direction will give different appearances through 

each of (0), (b), and (e). The appearance on X-ray will change again with comparisons of 

recumbent and standing or seated views of the same individual. 

Figure 6-16 
This lateral X-ray of the lumbar spine and pelvis have the 

planes of view of the CAT scan superimposed on it. Note 

the three different angles of views for the scans. Alignment 

and symmetry are important to evaluate, but the variety of 

angles of views can make this task more difficult. 

Pelvic Tilt and Imaging 

The normal pelvic tilt while standing can 
vary 45 degrees between the extremes of the 
anterior and posterior positions (See Figure 6-15). 
The A-P X-ray can show a sacral base almost 
perpendicular to the central ray of the X-ray or 
one nearly parallel. The X-ray is really just a 
shadow picture. This complicates evaluation 
and diagnosis. This also gives a different 
appearance on imaging. Figure 6-16 shows the 
slices of axia I or cross-section pictures in 
advanced images (MRI or CT Scan). The tilt of 
the pelvis can change the picture of the pelvic 
joints. The irregular contours and angles of the 
sacroiliac joints make easy evaluation impossible. 
The standing or weight-bearing A-P X-ray can 
have a different tilt than a recumbent X-ray of 
the same person. The seated A-P X-rays of the 
pelvis change the angle yet again. In Figures 
6-17 and 6-18, the A-P X-rays of an anterior 
tilt and posterior tilt are shown. The diagnosis 
is the same for both individuals, but the appear­
ance is different. 
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Figure 6-17 
This is an A-P X-ray of an 
anterior tilted pelvis with a fj0 superior subluxation of the left � 
innominate. 
Note the relative alignment of 

the pubic symphysis; this is 
because the pubic rami are 
parallel to the central ray. ® (A) . Right innominate 

(8) Right 81 joint 

(C) Left innominate 
(D) Left 81 joint 

(E) Pubis symphysis 

Figure 6-18 
This A-P X-ray of a posterior 

tilted pelvis has a superior left 
innominate; note the 
asymmetry of the 81 joints 
and the misalignment of the 

pubic symphysis. This 

appearance is possible 
because the pubic rami are 
perpendicular to the central 
ray. 

(A) Right innominate 
(8) Right 81 joint 

(e) Left innominate 
(D) Left 81 joint 
(E) Pubic symphysis 

® 

® 

The Lumbosacral Relationship 

The occurrence of even significant 
osteoarthritis in the lumbar spine can be a silent 
condition. An injury to the pelvis uncovers 
chronic degeneration and significant subluxa-

tions. Remarkable activity levels can be enjoyed 
with massive joint dysfunction of the lumbar 
spine. The recent onset of pain can be injury to 
the pelvic joints (See Figures 6-19 and 6-20). 

© 

® 

© 

® 
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Right 

o. 

Figure 6-19 

PELVIC TILT AND X-RAY APPEARANCE 
A complete posterior rotation (right PI with ipsilateral superior pubis) 

(0) Has a posterior tilt. The superior pubic rami are seen because they are generally perpendicular to central 
ray. Subject was an accomplished athlete for decades, and was still working out when film was taken. 
(b) Has an anterior tilt and the pubic rami are generally parallel to the central ray. Note: in both cases spinal 
segments were not tender. The patients claimed very physically active lives and denied "years of pain." Both 
had the same complaint of right leg pain - rt. SI joint down the back of the leg with recent single event onset. 

Note the spinal damage and the denial of pain and restriction of activity. 

o. 

Figure 6-20 

PELVIC SHEARING - non physiologic subluxations - VIII 
Pelvic shearing in the presence of chronic degenerative osteoarthritis of the lumbar spine 

These are A-P and lateral views of the lumbar spine and pelvis of a 72 year old woman who denies any 
history of back pain prior to a recent garden related event. Note fusion of L2-3 and other changes of the 
lumbar spine. Subject is a skilled (and regular) ballroom dancer. 

Right 

b. 

Right 

b. 
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PHYSIOLOGICAL SUI3LUXAT IONS 

Figure 6-21 shows an axial plane MRI scan 
of an individual who complains of right hip and 
leg pain. The scan is taken with the R indicat­
ing the patient's right and the L indicating the 
patient's left. The top is anterior while the bot­
tom is posterior, with the ilium (or innominates) 
and sacrum appearing in cross-section (like a 
slice of bread). This is a perfect example of how 
subluxations of the pelvic girdle can manifest 
themselves on MRI. Notice the left ilium is more 
posterior than the right one; also the sacrum is 
narrower on the left than it is on the right. This 
would indicate sacral lateral flexion or tipping 
to the left, with the apex of the sacrum angled 
to the right. This pattern is within the physio­
logical limits of the ligaments. It is character­
ized by limited motion caused by muscle guard­
ing, pain, and reduced symmetry of gait. 

This is an example of a subluxation complex 
of the pelvic girdle. It results in a recognizable 
pain pattern, and should be viewed as a disease 
entity stressing the central nervous system, the 
peripheral nerves and the joints causing propri­
oceptive guarding of some or all of the muscles 
a ttached to the pelvic girdle. 

It is important to know that pelvic subluxa­
tion can be viewed on advanced imaging. 
Advanced imaging usually focuses on the lum­
bar spine, and it is only in the last few panels in 
the study that part of the pelvic girdle can be 
seen. It is crucial to pay close attention to those 
details of the advanced imaging when patients 
present with pelvic and abdominal complaints, 
thigh cramps, or pain and tenderness. 

© 

® 

CD 

Figure 6-21 
This an MRI axial view of the pelviS. The subluxation of the sacrum is seen at the right sacroiliac joint with 

the right sacral ala anterior of the ilium. Using the grid to evaluate, the sacrum appears rotated or the ilium 

has moved posteriorly. Also note the difference in the diameter of the right and left psoas, indicating spasm 

of the right psoas. 

(A) Right psoas 

(B) Right sacral ala 

(e) Right ilium 

(D) Synovial portion of SI jOint 

(E) Fibrous portion of SI joint 

(F) S1 spinous 

(G) Left psoas 

(H) Base of sacrum 

(I) Left ilium 

Note the common explanation by radiologists of this subluxation complex is: "poor patient positioning." The 

X-ray technicians say that the patient is flat on their back with arms at the side aligned with the grid as best 
as pOSSible, "the twists and misalignments are in the patient." 
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Flexion/Extension Rotation 

(PI/AS) rotation of an 
innominate around the head is a com-
mon pelvic subluxation pattern. The 

of the innominate i s  a 
motion the hip. The anterior IS an 
extension hip. These subluxation pat-
terns are physiological subluxations. If 

rotation is extreme, the pubic 
also subluxates as a result. 

of the pubic reveals one ramus 

NON-PHYSIOLOGICAL SUI3LUXATIONS 

from 
and 

dissection of 
of with 

innominates 
one In 

Y and Z. (The Cartesian coordinate 
condition reqUIres a significant 

amount of ligament or injury. It is not so 
well known, that substantial subluxa-

positions 
is the key to 

subluxation pat­
structure among indi­

great , and can 

one innominate can translate 
relative to opposite side, 

+SY. (In letter "s" is 
distance or translation). In the Z 

either +5Z or -SZ can occur. cause 
joint and disruption of 

These patterns of dis-
:HVIVt:l;',H l imits of the 

as non-physiolog­
will not likely 

recover to a condition. The recovery 
to a functional, limited, status will take 
many months to a few years. 

of pelvic subluxation is further 
by individual differences in the 

Wide variation 

occurs in the angles and curvatures of the 
itself. In some individuals the 

ac contact is flat, in others it may exhibit 
sloping The 

is that, In 
subluxation may look very 
individuals. Conversely, 

the same 
among 

subluxations 
may mImIC one 

See 
as noted in the exam-

6-17 and 6-18. 

the same a 
of the left innominate. 

tilts leave a completely dif-
appearance . 6-17 is a 

female with an anterior tilt and Figure 6-

18 is a male with a pelvic tilt 
6-15). 

Due to their sacroiliac not 
lend easily to any form of two-dimensional rep-

in the pOSItIOn, 
they are obliquely in all three 
To make matters even more confusing, the 

of obliqueness as much variation 
configuration the joint 

purpose following 
use suplOe and prone 
my 

To Posterior Pelvic Shearing 

The +Z Or -Z Innominate 

The joints narrow from superior to 
and from to anterior, so that 

one innominate can translate in the Z axis 
tive to the other. See 6-22, a f1"y"rr'A" 

a shearing of one innominate forward 
to the other which involves all three with 
rotation of sacrum. On the anteri-
or the subluxation appears to be an infe­
rior translation of the rami. In a neutral 
or posterior pelvis, the subluxation can be 
to see, although the bone can appear 
er on one side. (Translation away the x-
ray film should increase the shadow and 
project a image.) This also be rota-
tion pubic rami. 
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Superior to Inferior Pelvic Shearing 

The + Y Or -Y Innominate 

Displacement of the innominate in the + Y 

plane is usually caused by a significant trauma 
such as falling on one ischium or one foot with 
the knee extended. This displacement of one 
innominate relative to the other is, as the B 
illustration in Figure 6-23 shows, translation of 

the whole innominate in the positive Y axis. 
This results in one innominate being superior to 
the other. However, the same subluxation can 
appear to be different in standing AP X-rays, 
with different pelvic tilts. For instance, the + Y 

subluxation in an anterior pelvic tilt is not l ike­
ly to be seen. A physical exam of the pubic sym­
physis and the other joints and landmarks is the 
key to analyzing this condition. A superior 
pubic symphysis is surrounded by ridged, 

Figure 6-22 
PELVIC SHEARING - non physiologic subluxations 

This is an illustration of a theoretical view from above looking down on the whole pelvic girdle, not just a slice. 

In (0) the three joints of the pelvis are seen, the right and left sacroiliac joints and the pubic symphysis are aligned. 

In (b) the right pubic rami is anterior or ventral to the left and the sacrum is rotated. The shearing of the pelvis will 

have the appearance of positive and negative Z plane translations of one innominate relative to the other in the 

axial view. This type of injury involves sacral rotation as the right innominate shifts forward or anterior to the left. It 

is difficult to describe the axis of rotation in the varying pelvic tilts. Pubic symphysis shearing, tearing, and 81 joint 

ligament damage are very likely in this type of injury. 

Figure 6-23 
PELVIC SHEARING - non physiologic subluxations 

(0) is an A to P view of a normal pelvis and (b) is the A -P appearance of a positive Y translation of the innominate 

on the left relative to the other. (Note the sacrum is tipped and the sacral apex is to the left of the pubic 

symphysis and the space between the ischial spine and the sacral border.) Also note the subluxation of the pubis 

symphysis, with the pubic rami on the left being elevated relative to other. I do not feel this an incidental finding. 

The psoas, iliacus, and all the muscles attaching to the ischium and pubis will be adversely affected. 

This type of injury involves sacral shifting with the ala elevating with the superior innominate. This involves pubic 

symphysis and 81 joint injury and intrinsic ligament damage because of the non physiologic displacement of the 

segments. Possible tearing of the pubis symphysis takes place. Axial imaging views will show the right iliac crest 

before the left in sequentially inferior views. Rotational displacement can be concomitant with Y or Z plane 

displacement. Combinations of these subluxation patterns in all planes can be present in one individual. 
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splinting musculature. The pubis can be tender 
or not, and palpation can refer pain to the SI 
joint. Comparison palpation and contact of the 
ischial tuberosities should indicate that one of 
the innominates is displaced in the positive Y 

direction. 
Figure 6-24 shows an axial section of a CT 

scan at the level of S2. This is an advanced 
diagnostic image of a chronic subluxation of 
the pelvis. The asymmetry, joint sclerosis, and 
rotation are all signs pelvic girdle distortion 

® 

© 

subsequent to trauma. In this case the patient 
had fallen off of a loading dock 15 years earlier. 
Figure. 6-25 is an MRI of the S2 level with the 
sacrum anterior to both iUi. The left is worse 
than the right. This patient had been hit in a 
crosswalk by an automobile and suffered a 
gradual onset of left lower leg paralysis and 
foot drop. The left innominate was superior to 
the right. Subluxation of the pelvis can be a 
significant hea lth factor adversel y affecting 
many systems. 

® 

® 

Figure 6-24 
This CAT scan of the S2 level shows a subluxation complex of both SI joints. Note the difference in width 

between the right and left sides of the sacrum. This indicates that the sacrum is tipped. The left side is narrower 

and therefore a lower level of the sacrum , making the left sacral ala higher and the apex angled towards the left. 

The left ilium is posterior, larger, and at a different angle than the right innominate. The left SI jomt is subluxated 

with the sacrum anterior to the ilium. 

(A) Right ilium 

(8) Right SI joint 

@ 

® 

(C) Right side of the sacrum 

(0) Left side of the sacrum 

(E) Left SI joint 

(F) Left ilium 

® 

© Figure 6-25 
This is an MRI of a subluxated pelvis. The left innominate is posterior to the sacrum, the sacrum is rotated, the 

right side of the sacrum is anterior to the right ilium, and the illi are asymmetrical. This is the appearance of 

significant pelvic distortion resulting in neurological deficit, altered gait, and muscle atrophy. 
(A) Right ilium (C) Sacrum 
(8) Right SI joint (0) Left SI joint 

(E) Left ilium 
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Posterior Rotation of the Right Innominate Relative to the Left 
A ro P X-ray in the supine (recumbent) position. 

Figure 6-26 
POSTERIOR OR FLEXION ROTATION OF ONE INNOMINATE 

(a complete rotation of the right innominate or a right PI subluxation) 
This is a recumbent view of a posterior pelvic tilt with a complete posterior rotation of the right innominate. The 

right posterior superior iliac spine (PSIS) is inferior to the left. Note elevation of right pubic rami. Correction of 
subluxation resulted in immediate relief and ability to walk. 

(A) Right innominate 
(8) Right posterior superior iliac 

'
spine 

(C) Subluxated pubic symphysis 
(D) Left PSIS 
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CAT Scan: Axial view 

Figure 6-27 

ROTATIONAL SUBLUXATIONS -

physiologic subluxations 
Positive and negative rotations on 
the X axis. 
This 12 panel series shows right 

innominate posterior rotation relative to 

the left and or left anterior rotation. 
Note the sacral rotation, a subluxation, 
that accompanies this condition 
because of the oblique orientation of 

the sacroiliac joints. Also note the right 
side is on the reading left, and the top 
left panel is the most inferior view and 

bottom right the most superior. Some 
frames have been labeled to help 

indicate level of image. 
(A) Posterior right ilium 

Left (8)Left ilium 

o. 

Left 

® 

b. 
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® 

Anterior 

Posterior 

Pelvic Shearing: 

Non-physiological subluxations 

Figure 6-28 

Subluxation of pubis symphysis 
(A) Left pubic body 
(8) Pubic symphysis 

Figure 6-29 

MRI and X-ray appearance of combinations of shearing and rotation 
In the MRI the right innominate is anterior (+Z) to the left but is posterior to the sacrum indicating a rotation (rt PI) 
combination of subluxations. In the X-ray, the left innominate is superior (+Y) to the right side. 
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Pelvic Shearing: non-physiological subluxation of pelvis 

® 

Right 

Figure 6-30 

Standing A-P pelvic X-ray of a subluxated pelvis 
This is an example of pelvic shearing, a non-physiological subluxation that must include ligament 
damage. The left innominate has superior (a + Y displacement) subluxation, but in the standing 
position appears lower. The acetabulum has moved up but the foot still has to be on the ground, 
angling and tipping the pelvis. 
Note the sacrum is in the left side of the pelvic rim. 

(A) Right innominate 
(8) Left innominate 

(C) Sacrum 

® 

© 

Left 
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Superior subluxation of left innominate 

Figure 6-31 

PELVIC SHEARING - non physiologic subluxations - V 
This CT scan shows the top of the left iliac crest in the upper right panel. The second far right panel shows the 
top of the right iliac crest. This indicates a 15mm difference in height. A superior or + Y subluxation of the left 
innominate is present. Symptoms included severe left buttock, hip, and leg pain. The patient was referred to an 
orthopedic surgeon who recommended surgery of the lumbar spine. 

(A) Planes of orientation of the scan shown with supine lateral lumbar X-ray 
(8) Left iliac crest 
(C) Right iliac crest 
(0) L5 
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Superior subluxation of right innominate 

Q. 

® 

b. 

c. 

® ® 

Figure 6-32 
PELVIC SHEARING - non physiologic subluxation - IX 
This is a CT scan of top of pelvis with right innominate +Y 

or superior subluxation. 

The patient walks with a gait and has abnormalities that are 

improved with the correction of +Y right innominate 

translation. 

(A) Right innominate 

(8) Left innominate 

Figure 6-33 
PELVIC SHEARING - non physiologic subluxation - X 

Right innominate has +Y translation. Note left rotation and 

lateral flexion of L4&5 due to superior elevation of right side of 

sacral ala. Note black spaces in discs in panels two and four 

of discs L4-5 and L5-S1. Patient walked with cane and had 

obvious gait abnormality. 

Q. 

b. 

c. 

d. 
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The Geriatric Pelvis 

@ 

Figure 6-34 
Multiple injuries have rendered this 84 year old 

man unable to walk. Note the asymmetry of the 

sacroiliac joints and the misalignment of the 

pubic symphysis. This is an example of superior 

(+ Y) and anterior (+Z) shearing of the left 

innominate. The muscles of the hip, thighs, 

abdomen, and back were all rigid and painful. 

The patient was flexed at the hip as well as in 

knees and needed assistance to move. 

Correction of the pelvic subluxations allowed 

this individual to walk unaided. 

(A) Left sacroiliac joint 

@ 

Figure 6-35 
This 82 year old has a history of many falls, 

requires a walker, and moves slowly in a flexed 

forward position. Note the asymmetry of the 

sacroiliac jOints and pubic symphysis. This is an 

example of a superior (+ Y) and anterior (+Z) right 

innominate with a significant left innominate 

posterior rotation. 

(A) Right sacroiliac joint 

@ 

Figure 6-34 A 
Detail from same study as Figure 6-34 

Note shift of the left pubic bone upward relative to the 

right. This can result in spasms of the psoas, rectus 

abdominus, and thigh muscles. 

(A) Left pubic bone 

@ ® 

Figure 6-35 A 
Detail from same study as Figure 6-35 

Note the significant difference in the shape of the 

obturator foramen and the height of the pubic bones. This 

indicates rotation has taken place between the 

two innominates. 

(A) Right obturator foramen 

(8) Left obturator foramen 
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Intrasacral Subluxations 

® 

® 

® 

® 

-.--.-© 

® 

® 

© 

@ 

Figure 6-36 
Most individuals have sacral discs. This would 

indicate sacral motion is normal. 

Note the LS-S1, S1-2 , and S2 -3 discs are all 

present with the beginning signs of degeneration. 

The annular walls are darker and the cortical 

borders of the sacral discs are thickened. 

(A) LS-S 1 disc 

(8) S1-2 disc 

(C) S2 -3 disc 

(0) Cortex of sacrum 

Figure 6-37 
Shown are sacral discs in an elderly specimen. 

Note the discs between the segments of S1 and 

S2, S2 and S3, and S3 and S4. The avascular 

structures confer motion and need motion to 

persist late into life. 

Note the loss of anterior disc height at the S2 -3 

disc and the angling of S3. 

(A) S1-2 disc 

(8) S2 -3 disc 

(C) S3-4 disc 

Figure 6-38 
A sacral disc with degenerative joints above and 
below. The LS-S 1 is sheared and degenerating 

because of the subluxation of LS posteriorly. 

Note the appearance of S3 being slightly anterior 

to S2 suggesting an intrasacral subluxation. 

(A) LS-S1 disc 

(8) S1-S2 disc 

(C) Site of S2 -S3 fusion 
(0) S3 
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Intrasacral Subluxations 

Figure 6-39 
This shows a sacral disc with end stage 

degeneration above and below. The L5 -S1 joint 

has sheared and fused. L5 is posterior to the 

sacrum. The S1-2 disc is dehydrated and the 

cortical bone has thickened. S3 is angled in ventral 

direction and the S2 -3 disc is gone. 

(A) L5 

(8) S1 
(C) S1-2 disc 

(0) S2 

(E) S3 

Figure 6-40 
This a picture of a sacral disc with a healthy L5-S1 

joint and a fused S2 -3 joint. The L5-S 1 disc is 

slightly wedged anteriorly. The S 1-2 disc is 

dehydrated and reduced in substance with a 

thickening of the cortical bone. S2 is angled in a 

dorsal direction. 

(A) L5-S1 disc 

(8) S1 

(C) Thickened cortex 

(0) S2 

Figure 6-41 
This specimen has a significant subluxation of S1 

anterior to L5 with fusion. The S1-2 disc has barely 

persisted and the cortical bone has thickened. 

(A) L5 

(8) L5- S1 disc 

(C) S1 

(0) S1-2 disc 

(E) Thickened cortex 

@ 

® 

© 

@ 

® 

@ 

® 

© 

@ 

® 

© 

@ 

Copyrighted Material



GLOSSARY 

abdominal oblique muscles: internal and 
external 

The external oblique at the lower 
ribs and insert at the crest and linea 
(midline Contraction of 

both the abdomen. Contraction of 
one side laterally bends and rotates the 
vertebral column. 

Innervated at the branches of thoracic nerves 
T7-T12 and nerve. 

The internal at the iliac 
crest the thoracolumbar 
fasci�, insert at the of the last 
three or four ribs and linea Contraction 
acts as external Innervated at the 
branches of thoracic nerves 

nerve, and nerves. A 
in the girdle integrity will 

cause these to partially or fully 
contract a disruption in the spinal 
curves by the massive muscle guarding. 

absolute motion 
A localized movement that affects the entire 

vertebral column. A movement in the cervical 
region globally affects the rest of the 

acetabulum 
A cup-shaped 

anterolateral surface of 
on the 

pelvis, formed 
internally by the os the 

ischium, and 
The head of the 

femur articulates 

to subluxation is 
adoptive 

An 
muscle 
of 

a concomitant shortening 
HI<lmpnt< over time. An 

or 

A to P 
Anterior to posterior direction in 

X-rays. 
adhesions 

A of parts normally free to move 
to each other. This occurs as 

and 

of the response to injury or 
due to subluxations or other factors. 

The adhesions form the edema's 
components in-between the tissues. 

A.LL 
Anterior longitudinal 

altered weight " .... '(JIIII(J 
In the vertebral curve, normal 

at each is balanced between three points, 
two facets and one the 
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bearing of one or more will 
alter the of the joint, alter motion of 
the joint, alter the surrounding tissue. 

annulus fibrasus 
The outer concentric of 

which contain the nucleus lIUlillU'U' 
intervertebral disc. 
annulus fibrosus hydraulic capacity 
of the and can be concomitant with 

anterior 
At or near the front of the body; ventral 

anterior longitudinal ligament 
A broad that extends from the 

bone to the sacrum. lr supports the 
column and unites the vertebrae 

anterior spinal artery 
Supplies blood to the substance of the 

spinal cord. Subluxation can block the anterior 
spinal artery and will cause the cord to 
become hypoxic. 

anterolisthesis 
of a vertebra with loss 

antero/pasterior 
Directed from the front toward the back. 

apex 
1. The outermost of a convexity. 
2. The of the sacrum is at the bottom 

where it with the coccyx. 
arachnoid 

The inside ('()'vf>rmo of the thecal wall. The 
presence of a space indicates a 

arthritis 
Inflammation of a joint. The most common 

arthritic condition of the spine is 
characterized by 

articulation 
A Indicates motion between two or 

more bones. Tissues associated with 
articulation on motion for their health. 

atlantoaxial 

articular 

or space between the 
two cervical vertebrae. 

Cl, 
lacking a 

with the 
which permits 

The atlas articulates 
the axis, at the inferior 

autonomic nervous system 
A division of the nervous system 

of a series of reflex areas that control 
involuntary motor functions and innervate the 

glands, and smooth muscle. 
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avascular 
of 
and waste 

through connective tissue via motion. 

axial 
1 .  to the C2. 

Pertaining to the axial plane of the 
Cartesian coordinate the Y 

3. to the axial 
of the bones the sku 11, hyoid, 
and vertebral column. 

axial laading 

axis 

A mechanism of to the cervical 
in which an axially load exerts a 
longitudinally force that results in 
a fracture of a vertebral body. This 

can be from the top-down or from 

The second cervical is the first 
bearing system in the 

uP,rrphr" I column. The dens of the axis nn,),Prtc 

th(Ough rhe Cl, and makes a 
which the head and atlas (Orate, 
side-co-side rotation of the head. aXIs 
articulates superiorly with the atlas at the two 

articular facets and inferiorly with C3 
at two inferior articular facets and the body 
of the vertebra via the intervertebral disc. 

® 

of the brain 
to the cord, made up the 
oblongata, pons, and midbrain. The 

brain stem is with the cord 
and subject to forces initiated in vertebral 
column. The blood supply to the brain stem is 
dependent on the integrity of the vertebral 
a rrery. 

buckling 
Deformation of an architectural structure 

due to acceleration or deceleration of 
of the structure. This would be a 

'�"�n'�,,' term for 

© 
calcified 

and hardened tissues caused 
of tricalcium 

calcium carbonate, and salts. They 
I"","""P'" in the framework formed the 

fibers of the matrix of a tissue. 
This can be a normal response to stress or a 
response to a bnorma I stress. 

calcification 
The process of of mineral salts 

with in a tissue or structure. 

of the spinal canal. 
condition, a narrower canal 

can be a silent condition until 

or spin,!l canal 
stenosis is a result of of vertebrae 
and the widening end plates. 

thin-walled blood vessel that connects 
and venules through which materials 

between blood and tissue cells. 
The form a network or plexus in 
almost all the body's tissues. Blood flow is 
linked to the motion of the which act as 
a pump. 

capsule 
Joint The membrane that encloses a 

joint to form a closed 
fibers with a 
the inside 

structure can result in 
muscle and tendon rr.rnr,lp·vP' 

involved. 

cartilage 
A specialized connective tissues r"mr",<�A 

fibers and 

The matrix is avascular (without blood 
supply) and relies on movement to maintain its 
health and 

interlacing 
It is found transitional material from bone 
to the intervertebral disc material as well as the 
pubis 

Cortesian coordinate system 
A three-dimensional coordinate system in 

which the coordinates of a point ar� its 
distances from three m'<"n''','," 

caudae 

lines or These are 
Y and Z axes or planes. It is llsed to 

position in human anatomy. 

Nerve rootlets of the spinal nerves that arise 
off the lower of the cord in the 

It is 
the Latin for horse's which it looks like. 
These hair-like fibers form the lumbar, sacral 
and nerve roots. 

covitation 
The formation of a 

intervertebral disc by 
The of tissues 
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initiated by shearing, loss of movement, and 
hyperloading which interrupts the nutrient 
pump. 

central nervous system 
The brain and spinal cord. The part of the 

nervous system that is contained in the skull 
and vertebral column. 

cerebellum 
The portion of the brain lying posterior to 

the medulla and pons, concerned with 
coordination of movement. Damage can cause 
ataxia (lack of muscle coordination), 
disturbance of gait, and severe dizziness. The 
position of the cerebellum in the occiput can be 
changed with vertebral column changes. The 
blood supply is vertebral artery dependent. 

cerebrospinal fluid 
This plasma like fluid continuously circulates 

through the ventricles of the brain and spinal 
canal surrounding the spinal cord in the 
subarachnoid space. The motion of the 
vertebral col.umn and sacrum is the supposed 
mechanism of circulation. 

cervical 
Of or pertaining to the neck. 

cervical curve 
An essential architectural feature of the 

human spine. Changes in the shape of the 
cervical spine result in central nervous system 
deformation and joint pathology. The cervical 
curve is lordotic or the convex side of the curve 
is ventra I. 

cervicogenic 
Symptoms produced from problems in the 

neck, i.e., cervicogenic headaches, unilateral 
cervicogenic dea fness. 

chronic 
Long-term or frequently recurring. 

chronic inflammation 
A long-term, localized protective response to 

tissue injury designed to destroy, dilute, or wall 
off an infecting agent or injured tissue. 
Characterized by redness, pain, heat, swelling, 
and reduced or loss of function. Loss of joint 
integrity generates an inflammatory response. 

clavicle 
The collarbone. The medial end of the 

clavicle, the sternal extremity, is rounded and 
articulates with the sternum. The broad, flat, 
lateral end, the acromial extremi.ty, articulates 
with the acromion of the scapula. These 
articulations are primarily ligaments and 
capsules and form the only bony articulation of 
the pectora I gird Ie to the chest. 

clivus 
The anterior portion of the occipital bone. It 

forms the front part of the foramen magnum. 
The dens of the axis attaches to the clivus. 

coccyx 
The most inferior portion of the spine, 

attached to bottom of the sacrum. It is the 
fusion of the three or four coccygeal vertebrae 
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and is triangular in shape. The sacrococcygeal 
ligament is contiguous with the sacrotuberous 
ligaments. 

compression fradure 
A fracture due to impact loading in which 

the bone has been crushed. Seen in the 
vertebral bodies of osteopenic patients. 

conductivity 
The ability of a tissue to conduct a current 

or nerve impulse. 

congenital stenosis 
A narrowing of an opening or passage due to 

inherited variations. 

contracture 
1. A state of deformation and shortening of a 

soft tissue, such as a muscle or tendon, so that 
it cannot passively attain its normal length. 

2. A state of diminished or loss of 
compliance of a normally pliant tissue. A 
shortening with a decrease range of motion, a 
common feature of chronic subluxation. 

conus medularis 
The inferior end of the spinal cord. It is 

ta pered or cone-sha ped a nd ends a t the level of 
the intervertebral disc between the first and 
second lumbar vertebrae in the adult. 

coronal 
1. The frontal plane. It divides the body into 

anterior (front) and posterior (back) portions. 
2. The X-Y plane in the Cartesian coordinate 

system. 

cortex 
1. The dense bone that forms the external 

surface of a bone called cortica I bone. 
2. The outer part of an organ. 

cortical bone 
The dense outer wall of a bone. 

costotransverse 
Pertaining to the ribs and transverse 

processes of the vertebrae. The transverse 
process is posterior to the rib and articulates 
with the neck of the rib. 

costo-vertebral 

eNS 

Of or pertaining to a rib and a vertebrae. 
The typical costo-vertebral joint (T2-TIO) is a 
three joint complex made up of the head of the 
rib, superior and inferior demifacets, and the 
intervertebral disc . 

Central nervous system. 

cross section 
1 .  A section formed by a plane cutting 

through an object, usually at right angles to an 
axis. 

2. Usually the X-Z plane of the Cartesian 
coordinate system. 

cranium/cranial 
The cranium can be defined as the bones of 

the skull that protects the brain and the organs 
of sight, hearing, and balance, including the 
frontal, parietal, temporal, occipital, sphenoid, 
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and ethmoid bones. Cranial can be defined as a 
subdivision of the body formed 

the cranial bones and containing brain. 

of the loss of normal function of 
of a tissue. A process of a 

nt:>rntlvt:> joint disease 
A chronic condition characterized a 

loss of normal space or 
articular motion. The process 
causes bone hypertrophy, and new bone in the 

of the joint, the weight-
joints. The most common pathological 

feature of this condition is subluxation and 
resulting loss of space. 

dehydration 
The loss of water from any tissue or from 

the 

demifacet 
A thoracic vertebral structure that 

articulates with the heads the ribs. 

dens 
projecting from 

the body of second cervical vertebra that 
articulates with the interior of the anterior arch 
of the ,1[las. It acts as a around which the 
atlas rotates. It is also the odontoid 
process. 

dentate ligament 
A narrow fibrous band situated on each side 

of the cord throughout its entire length 
and the anterior from the posterior 

nerves. The inner border is 
continuous the mater. The outer 
serrated border is at interva Is to the dura 
mater. 
The dentate 
spinal cord in 
Synonym: denticulate. 

the 

desiccated 
lacking water, crumbled. 

deviation 

disc 

1. A variation from normal. 
2. Displacement of one of the masses 

relative to the others. When at rest, is no 
longer with one or more coordinate 
system 

The intervertebral disc. 

DJ.D. 
disease. 

dorsal 
Relative to or situated on the 

back opposite of 
thoracic. 

duro 
The dura mater. The outer wall of the thecal 

sac. 

Human Spine and Pelvis 

® 
eburnation 

A radiodensity feature on X-ray that is a 
product of of the at the 

surface of a bone. This is also 
called sclerosis and is part of the of 

the shape and articular 
is a common feature of degenerative 

in an articulation. 

The that defines the disc from 
above and it from the 
adjacent bony cortex of the vertebral 
There are endplates on the and 
inferior surfaces of each body. 

epidural adhesion 
An adhesion between the vertebral canal wall 

and the dura mater in the epidural space. This 
can be due to subluxation and the 

a feature of 
joint disease and mechanical 

distress. It can also be seen as a result 
mfectious insult or post finding. 

space 
The outermost 

spinal cord, 
the brain and 

dura mater 
and inside a 

erector 
is the largest muscular mass of the back 

and consists of three iliocostalis, 
and originate on the 

sacrum iliac crests and ascend the 
and rib cage to the neck and in some cases the 
skull. These in turn, consist of a series 
of muscles. The iliocostalis group 

placed, the longissimus group is 
in placement, and the spinalis 

is medially The proprioceptive 
are to the sacroiliac and the 

of the ilium relative to ribs and ,,�" .. �h,·�,� 

esophagus 
A muscular collapsible tube that lies behind 

the that connects the to the 
stomach. posterior wall esophagus is 
adhered to the anterior surface of the cervical 

It is 23 to 25 cm and at the 
of the passes the 

the esophageal and 
terminates in the portion of the 
stomach. It is innervated by among others, the 
vagus nerve, recurrent nerves and the 
cervical chain. 

extension 
The unfolding of a joint so that the two 

articulated are moved 
the 

to 
head and or spine is 

canal is shortened. 

arm or 
2. A distal or terminal portion. 
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® 
facet 

position, and in 
position. There are the superior 
facets at the end of the vertebra 
the inferior facet at the inferior end 
of the vertebra. 

facetal capsule 
enclosures of the 

vertebral column. 
on the inside. The 

with 
to altered lJV�W'Vll 

Threshold 

connective tissue 
of the body. Fascia is 

interconnects all the body tissues. 

femur 
The or 

articulates with 
bone. Its proximal end 
acetabulum of the hipbone. 

that contains collagen fibers of 
various combinations in the matrix. The fibers 

fibrous 

in bundles, imbedded in a matrix 
containing The 
types in the 

symphysis, and at the 
of tendons and to bone. 

or composed of 
dense and interconnecting tissues. 

filum terminale 
The thread-like attachment of the conus 

medularis to the bottom of the thecal sac. It is 

mater. 

flexion 
In the 

head 
the 

and an extension the pia 

it can refer to forward 
towards knees. Flexion 

canal and spinal cord. 
two parts move closer 

extremities. 

foramen 
A through which nerves or blood 

pass. Usually found in but can 
consist of a combination of tissues. 
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foramen magnum 
The in the base of the occipital 

cranial cavity and the 
cord/brain stern passes 

1. The normal process for bone formation. 
2. The end stage of the degenerative 

of joint pathology, the total loss 
space and of two bones. 

© 
glycoprotein 

A macromolecule that is a combination of 
and 

component of 
intervertebral disc. 

gravitational load 
The force 

the joints 
increases inferiorly. 

by the mass of the 
due to gravity. The 

of a functional aspect of 

on 

a muscle spasm, i.e., to protect a 
This is a 

® 
herniation 

In to the human intervertebral 
an intervertebral disc that the 

protrudes outside the annulus 
and pressure on nervous 

tissue is Trauma and other excessive 
forces on the disc can result in a loss of 
annulus fibrosus integrity nucleus 

hydration 

water. 

hydraulic 

or to combine with 

a fluid under pressure, e.g., an 
intervertebral disc. A hydraulic system 
transmits force. 

an affinity for water. The nucleus 
of the intervertebral disc is 

due to and other 
components. 

bone 
A bone that is a 

of the axial skeleton but does not 
with any other bone. It is located in the neck 
between the mandible and It supports 
the tongue and provides for some 
of its muscles and for muscles of the neck and 
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hyperkyphosis 
The condition of the kyphotic curve of the 

thoracic spine having a greater than normal 
curve. 

hyperload 
The loss of norma I three point weight 

bearing can result in all the weight being 
supported by one point or joint leading to 
excessive loading. This will cause an alteration 
of the tissue, bone and ligament, to 
accommodate this change in weight bearing. 

hypertonic 
An adjective of hypertonia. A condition of 

musclc and tendon tension that is significantly 
greater than normal resting muscle tone. It can 
be directly related to noxious proprioceptive 
input from the joint distress, subluxation. 
Hypertonic muscles at rest should be a 
neurological finding. It leads to loss of joint 
space and reduced articular excursion. It is a 
common feature of arthritic degeneration. 

hypertrophy 
An increase in thickness or size of an organ 

or tissuc. This llsually occurs as an adaptive 
response to increased stress or demand on a 
tissue or organ. 

hypo kyphosis 
The condition of the kyphotic curve of the 

thoracic spine having a lesser than normal 
curve. 

hypo lordotic 
The condition of the lordotic curve of the 

cervical and lumbar spine having less than the 
normal curve. 

Q)-Q) 
i1iocus muscle 

The iliacus originates at the iliac fossa and 
base of the sacrum and inserts with the tendon 
of the psoas major at the lesser trochanter of 
the femur. Action is to flex and rotate the thigh 
laterally, and it also flexes the vertebral 
column. Innervation is the femoral nerve. 
Proprioceptive links are to the sacroiliac joint 
and the pubis symphysis. 

ilium 
The ilium is the superior and largest of the 

three original bones of the innominate. Its 
superior border, the iliac crest, ends anteriorly 
in the anterior superior iliac spine. Posteriorly, 
the iliac crest ends in the posterior superior 
iliac spine. The posterior inferior iliac spine is 
just inferior to it. The spines serve as points of 
attachment for the abdominal wall and erector 
spinae musculature. Inferior to the posterior 
inferior iliac spine is the greater sciatic notch. 
The internal surface of the ilium seen from the 
medial side is the iliac fossa, a concavity where 
the iliacus muscle attaches. Posterior to this 
fossa is the iliac tuberosity, a point of 

attachment for the sacroiliac ligament, and the 
auricular surface, which articulates with the 
sacrum to form the sacroiliac joint. 

imbibition 
The flow or absorption. of fluid through or 

into a tissue. Osmotic pressure or the pumping 
action of motion are the most common 
mechanism of imbibition. 

inferior 
Lower in place or position, anatomically, 

closer to the feet. 

inferior articular facet 
See facet. 

inflammation 
The protective reaction of tissues to all forms 

of injury and irritation. It is a neurologica I 
response involving vascular changes 
characterized by heat, redness, swelling, pain, 
and loss of function. 

innominate 
The hip bonc. In early life it is threc bones, 

the ilium, ischium and pubis. The three bones 
fllse as the individual reaches adolescence. 

intercostal 
Between the ribs. 

interspinous ligament 
Thin, almost membrane like ligaments that 

connect spinous processes with fibers running 
anterosuperiorly from the apex of the spinous 
process below toward the root of the spinolls 
process above. They are embedded with 
proprioceptors and other nerve strllctures. 

intervertebral disc 
The thick, fibrous, avascular pad between 

the vertebrae. Composed of a nucleus pulposus 
(center) and an annulus fibrosus (outer 'vall). It 
is largly composed of water and therefore a 
hydraulic system and it transmits force to the 
vertebral body. It is, therefore, not a shock 
absorber but allows a flexible vertebral column 
(this is essential to spinal cord vascular 
function). 

intervertebral foramen 
Openings that are along the lateral border of 

the intervertebral canal. They are formed 
anteriorly by the intervertebral disc, the lower 
portion of the vertebral body above, and the 
upper portion of the vertebral body below; 
posteriorly by the posterior zygapophyseal joint 
and ligamentum flavum; and superiorly and 
inferiorly by the a vertebral pedicle. The spinal 
nerve roots and vascular components of the 
spinal column pass through these openings. 

intrathecol 
Inside the thecal sac or the subarachnoid 

space, between the arachnoid mater and the pia 
mater. 

intrathecal adhesions 
An adhesion between the arachnoid mater 

and pia mater. This is a product of 
inflammation and will cause an lI1terruption of 
normal thecal and spinal cord dynamics or 
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motion. It can also the flow of 
flu id 

vascular structures. 
Vl\J,,"cct, and 

ischial 
The aspect of the ischium and 

innominate, the point of contact in the 
of the sacrotuberous ligament, 

femoris, 
semitendinosus and 

femoris muscles. 
ischium 

The inferior and of the three bones 
that make up the innominate. It contains an 
ischial spine, a lesser sciatic notch below the 

I.V.D. 

I. V.F. 

® 

and an ischial The ischium 
a ramus which joins with pubis and 

they form the obturator foramen. 

Intervertebral disc. 

Intervertebral foramen. 

kyphosis 
to a kyphotic curve. 

kyphotic curve 
A normal architectural feature of the human 

vertebral column in the thoracic and sacral 
It is characterized by the 

the ventral or anterior 
Alteration of kyphotic curve changes the 
shape of the central nervous system and other 
associated tissues. 

© 
lamina 

In the it is a 
either side that unites n"<'"Y''' 

spinous process. The 
the vertebral arch. 

laminectamized 
The removal of the lamina or 

larynx 

arches of one or more vertebrae 
order to expose the neural elements of the 

cord. 

The voice box. It is a short that 
connects the pharynx with the lies in 
the midline of the neck anterior to the fourth 

sixth cervical vertebrae, C4-C6. 

lateral 
On the side. Opposite of medial. 

lateral flexion 
A flexion to either side. 

lateralisthesis 
A displacement lateral to normal 

ligament 
The fibrous connective tissue joining two or 

or other structures 
usually to 
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nr"vPntlna excessive motion in certain 
It is embedded with proprioceptors 

and other nerve structures. The loss of 
(subluxation) initiates 

ligamentum flavum 
The yellow elastic tissue attached to and 

extending between the ventral portions of the 
laminae between the vertebrae. They close the 
spaces between the vertebral arches - in the 
spinal canal. 

lordosis 
to a lordotic curve. 

lordotic curve 
A normal architectural feature of the human 

vertebral column in the cervical and lumbar 
regions_ It is the angle formed 
lines drawn from the 
and the inferior 
these cu rves 
nervous system 

lumbar 
to the lower 

between the thorax and the 
vertebrae, Ll-L5. 

lumbar curve 

of the spine, 
Usually 

An essential architectural feature of the 
human in the of the 
lumbar of the spine result 
nervous system deformation and 
pathology. The lumbar curve is lordotic or the 
convex side of the curve is  the ventral or 
anterior surface_ 

lumbosacral 
The the musculature 

of the lower thoracic and lumbar with 
the sac(Um, iliac crests, and wall 
muscles. thoracolumbar fascia. 

luxation 
A dislocation of an articulation. 

nn,,..,,,.tir resonance imaging 
An lIe that uses radio waves 

field to 
the inside of , 
soft tissue contrast without 

bony There also excellent of 
the water content and condition of the 
intervertebral discs. 

mandible 
The lower 

marginal asteophytes 
A horizontal bone extension of the vertebral 

It is the response of the body to a 
of the intervertebral disc lIsually as a 

result trauma. This ossification 
response to stress due to altered 

mastication 
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mastoid process 
The posterior, lateral projection of the 

temporal bone inferior to the external auditory 
meatus. This is the origin of the occipitalis and 
digastric muscles and insertion of 
sternocleidomastoid, splenius capitis, and 
longissimus capitis muscles. 

medial 
Near the midline of the body. 

medullary bone 
The marrow part of bone, occupying space 

within the cortex of a bone. 

meningeal 

Pertaining to the meninges. 
meninges 

The supportive and enclosing tissues of the 
central nervous system; the dura mater, the 
arachnoid, and the pia mater and other 
structures. They protect and impart motion to 
the central nervous system. 

midsagittal 
A vertical plane at the midline that divides 

the body into left and right portions. 

military neck 

MRI 

Loss of the cervical curve. It is a 
straightening rather than a reversal. 

Magnetic resonance imaging. 

myelopathy 
The pathological condition of the spinal cord 

or nervous tissues usually caused by later stages 
of degenerative joint pro�esses. These changes 
to the spinal cord produce signs and symptoms 
of cord dysfunction. 

necrosis/necrotic 
The death of a cell or group of cells 

comprising a tissue or tissues as a result of 
injury or disease. 

nerve root 
The bundles of nerve fibers that arise from 

the spinal cord join together as a nerve root. 
These bundles are paired and arc the dorsal 
and ventral nerve roots. The nerve roots 
combine to form the spinal nerve. 

nerve rootlets 
Hair-like fibers extending from the spinal 

cord. They converge laterally and gather into a 
nerve fiber and root. 

neuron 
A nerve cell which has a cell body, dendrites, 

and an axon. 

neutral position 
Normal anatomical position; the body is 

erect and facing observer, arms hanging at the 
sides. 

neurovascular bundle 
A bundle of nerves and blood vessels that 

both innervate and supply blood to a region or 
tissue. 

non marginal osteophytes 
An osteophyte forming on the vertebral body 

not at the endplate. This ossification process is 
a response to stress due to altered architecture. 

nucleus pulposus 
The glycoprotein, hydrophilic, center of the 

intervertebral disc. It is a hydrodynamic 
structure that has a greater fluid content than 
the rest of the disc and resists compression. 

© 
osmotic 

The pressure that develops when two 
solutions of different concentrations are 
separated by a permeable membrane. 

ossification 
Formation of or conversion into bone. 

osteoarthritis 
A progressive joint disorder involving 

deterioration of the articular structures usually 
due to trauma and loss of normal joint 
integrity. The neurological response to the 
altered joint mechanics is muscle guarding, 
inflammation, reduced joint space, cartilage 
erosion, and increased bone formation in the 
subchondral regions. This condition changes 
the shape and function of the joint and can be 
described as degenerative joint disease. This 
condition can occur as a result of the 
pathogenesis of subluxation. 

osteophyte 
A projection or outgrowth of bone; a bone 

spur. The tissue attaching or inserting into bone 
can be under mechanical distress causing its 
calcification and forming the outgrowth. 

osteoporosis 
A bone disorder characterized b>' decreased 

density of normally mineralized bone resulting 
in bone fragility. Causes of osteoporosis are 
post-menopause, disllse, diet, chronic illness, 
and endocrine abnormalities. 

®-@ 
parasagittal 

A vertical line that does not pass through the 
midline and that divides the body or organs 
into unequal left and right portions. 

para spinal phyte 
Ossification of the soft tissue structures that 

surround the vertebral body. This ossification 
process is a response to stress due to altered 
architecture. 

parosthesio 
A condition of altered sensation. 
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One of the bony processes 
posteriorly from the body of a 
connect with the lamina on either side. These 
structures assist in weight 
to the facets. 

girdle 
three bone, three joint that 

[JI"VII'Jl" the weight-bearing and muscular 
of the trunk and lower extremities 

r�j·"r, .. '<T the lower abdominal viscera. 
two innominate bones that 

wIth the sacrum and 
symphysis. The 

femurs at the to 
form the hip A major portion of the 

muscle mass arises from the 
Distortion of the (subluxation) 
will initiate responses of the muscles 
and organs 

shearing 
A non-physiologic displacement of the 

innominates relative to each other in the Y 
and/or Z ligament injury 
occurs in the sacroiliac joints and the 
pubis 

pharynx 
The throat. This is a region 

nasal cavity, oral and 
anterior and attached to the 

pia mater 
The inner membrane of the thecal sac. It 

invests or covers the cord and roots into 
cord matrix. The mater and 
shapes the cord. It is to the 
arachnoid mater via the dentate and 
other structures. 

P.LL. 

pons 
Posterior longitudinal ligament. 

The part of central nervous above the 
medulla and anterior to the It 
connects the cord with the brain and 

of the brain with each other. The 
fibers of the pons to the 

motor and sensory tracts that connect the 
spinal cord ur medulla with the upper part of 
the brain stem . 

posterior 
back, or dorsal surfaces of the body. 

I"\,..,,"t'�rlf"\r impression 
An anatomical feature of the intervertebral 

disc. The indented surface to 
give to the canal. 

posterior longitudinol 
The that runs on the posterior 

surfaces of the vertebral bodies. It extends from 
the axis down the entire of the 
vertebral column. It widens at the vertebral 

to reinforce the intervertebral discs. It 
covers the anterior surface of the canal. 

- 2 13 

iliac 
and rearmost surface of the 

ilium 
proprioception 

The 

nerve 
sensors, most of which are in tendons 
and tissues. 

proprioceptive reflex 
An automatic response of muscle and tendon 

initiated by stimuli that arise from joint 
distress. The reflex mechanism itself is  
mediated by afferent stimulation of 
motor neur�ns of involved musculature. 
Since there is a direct connection at the spinal 
cord level with no motor neuron 

its a This occurs in 
cord lesion victims below the lesion as do the 
standard reflexes. 

protrusion 
In the intervertebral disc, a of the 

nucleus pulposus the of the 
annulus fibrosus. occurs in all directions 
around the perimeter of the disc. 

pseudo-joint 

PSIS 

A false joint is formed where two bones 
contact each other when should be apart. 
Common in of the spine. 
The most common occurrence the is 
the processes in the lumbar 

The iliac 
psoas major 

The psoas originates at the transverse 
processes and of the lumbar vertebrae 
and inserts at the lesser trochanter of the femur. 
The action flexes and rotates the 
and also flexes the vertebral column. 
Innervated at the lumbar nerves L2-L3. It has 

links to the sacroiliac joints and 
The lumbar nerve roots exit 

the psoas and the lumbar plexus 
belly and tendons of the muscle. The 

attaches to the diaphragm and anterior 

pubic body 
The medial portion of the 

side with the 
the pubis 

symphysis 
The pubis 

erector groups. 

bone. Each 
disc called 

and a 
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® 
rectus abdominus 

The rectus abdominus originates at the pubic 
crest and pubis symphysis and inserts at the 
cartilage of the fifth to seventh ribs and the 
xiphoid process. Its action is to compress the 
abdomen, and flex the vertebral column. 
Innervation is from the branches of thoracic 
nerves T7-T12. Proprioceptive innervation is 
between pubic bone and lower rib cage. 
Unilateral or bilateral rectus abdominus 
splinting can be a sign of pubis symphysis 
su bluxa tion. 

recumbent position 
The body position of lying down on a 

horizontal surface. 

retro 
Abbreviation for retrolisthesis. 

retrolisthesis 
Any posterior displacement of a vertebra in 

relation to the one below it causing stress and 
probable tearing of the annulus fibrosus and 
nucleus pulposus. Also, the altered 
biomechanics and loss of normal motion 
resulting from a retrolisthesis is the etiology of 
almost all degenerative or arthritic changes to 
the disc, vertebral body, facet, and other 
associa ted tissues. 

retropulsion 

rib 

The process of being pushed posteriorly. This 
usually describes a vertebral body fracture and 
refers to fragments that have moved back into 
the spinal canal. 

One of the bones that forms the outer 
skeleton of the thorax. The twelve pairs of ribs 
form the rib cage. The rib articulates with one 
of the twelve thoracic vertebrae at the 
transverse process and with one or two of the 
vertebral bodies . The anterior end is attached 
to a section of cartilage joined to the sternum. 
The first seven pairs, the true ri bs, are 
connected directly to the sternum by their 
costal cartilages. The next three pairs, the false 
ribs, are attached indirectly to the sternum. 
Each is connected by its cartilage to the rib 
above it. The last two pairs, the floating ribs, 
end freely in the muscles of the anterior body 
wall. 

rootlets 
Nerve rootlets. 

rotation 
The movment around an axis. One of the 

primary motions in physics. The unit of 
measurement is usually in degrees. 

sacral 010 
The wing-like projections evolving from the 

transverse processes of S 1. They form part of 
the sacral base and the lateral edges form part 
of the sacroiliac joint. 

sacral apex 
The inferior aspect of the sacrum, 

articulating with the superior portion of the 
coccyx. 

sacral bose 
The superior aspect of the sacrum, 

articulating with the inferior portion of L5 and 
laterally with innominates. 

sacral disc 
The disc between sacral segments. As the 

sacrum ages, it begins to fuse, becoming for all 
practical purposes, a single bur flexible bone. 
When these bones, Sl-S5, articulate, the 
intersacral discs remain in place and act just 
the same as the intervertebral discs of the other 
vertebrae. The cortex of the sacrum is 
contiguous but this must be a flexible structure. 
Physiological function of intrasacral discs 
necessitates motion as the only mechanism of 
nutrition and waste eliminati�n. The sacral 
discs do what the intervertebral discs do: 
confer flexibility. There is only one mechanism 
for fluid and nutrient exchange for the 
intervertebral disc and that is imbibition 
through motion. This must also be true for 
sacral disc physiology and funerion. 

socroiliac joint 
The paired articulations between the sacrum 

and the iliac bone in the pelvis. These two ioint 
complexes are different in each individual. 
Some of the factors are the size of the joint, 
size of each portion, shape of each portion, and 
orientation of each portion to each other. These 
factors could explain the different responses to 
the same treatment with the same diagnosis. 

sacroiliac ligament (anterior and posterior) 
Anterior: This ligament is contiguous with 

periosteum of ilium and sacrum. This is one of 
the structures involved with S.l. joint injuries, 
sustaining a sprain with either physiological or 
non-physiological subluxations. 

Posterior: This ligament is contiguous with 
and attached to the lumbosacral fascia from 
a bove and the medial attachment of the gluteus 
maxim us muscle from below. It connects the 
sacrum and the ilium behind and forms the 
chief connection between these bones. 

sacrospinous ligament 
The ligament from the latera I edge of the 

sacrum to the spine of the ischium. This 
ligament along with the sacrotuberous ligament 
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is 

ilium 
tuberosity 
sacrotuberous 
moves the 
forward. 

sacrotuberous 
The ligament from the lateral of the 

sacrum to the ischial of the 
sacrotuberous can be with the 
tendon of the biceps Unilateral 

of the ligament can rotate and or 
the sacrum between the ilium a 

contralateral and irritation to 
could be a factor in a 
The sacrotuberous 

with the 
confer motion to the sacrum 
the leg. 

socrum 
The sacrum is a triangular bone 

formed the fusion of sacral 
vertebrae. It laterally with the 
innominates, superiorly with L5, and """"",·"v 

with the The sacrum is five separate 

sagittal 

child and 5 1 -55 are fused 
for a It purposes, a 

bone. 

A vertical plane that divides the 
left and This is the 
the coordinate system. 

Schmorol's node 
An 

In the increase in density of an area, 
usually, in cortical bone in the of an 
articulation. This an increased white 

on X-ray and associated with 
changes of or an 

response to increased stress on parr of a 

1I1 

In sclerosis is hardening or thickening 
of a tissue or organ, usually an increase in 
fihrous tissue. 

1. Anorher term for a vertebrae in the 
context of the vertebral column. 

2. A of a larger or structure. 
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force applied in the 
axial plane to the resulting in 
deformation. Involves numerous 
joint, muscle and nervous tissue structures 
besides the vertebrae. 

51 joint 
Sacroiliac 

sinuvertebral 
A small or arterial off the 

vertebral artery that enters the intervertebral 
foramen. It supplies blood to the thecal sac and 
spinal cord. Loss of lordotic curve and 
subluxation of numerous cervical vertebrae can 
cause translation of the thecal sac, and 
nerve roots into the anterior wall of the spinal 
canal and the intervertebral foramen. 

could cause 
soft tissue 

sinuvertebral artery 

The non osseous tissue of the including 
intervertebral discs, 
connective nerves, vascular structures 
and ligaments. 

spasm 
Involuntary musculature contraction. It can 

be due to sensory 
nerve entrapment or 

central nervous all of which can be 
due to subluxation. 

canal 
A continuous channel 

through the vertebral column. anterior 
wall is formed by the posterior surfaces of the 
vertebral bodies and intervertebra I discs and 
the longitudinal ligament. The 
posterior wall is formed the vertebral 
laminae, the and the 
intervertebral Canal (flexion 
increases 5-7 em the length over extension) and 

and rotation create a 
concave-convex formation of the lateral 
surfaces of the are affected the 
or posture the spinal column. anatomic 
relationship with the cord and caudae 

determine the the lower 
central nervous of the 
cervical spine is a that affects 
the entire length of the canal, brain 
stem and nerve roots. 

spondylolithesis 
The anterior of a vertebra in 

relation to the lower vertebra. Usually 
associa ted with a brea k or fracture of the 

elements of a vertebrae. 
spondylosis 

One of the terms lIsed to indicate 
changes of both the disc and the 

joints of the spine. 
is a of osteoarthritis and 
narrowing of both the disc space and the 
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as well as the presence of 
The most common etiology is 

spinal column 
The spinal column includes the all the tissues 

of the vertebral and 
cord. 

spinal cord 
The lower part of the central nervous system 

inside in the vertebral column. It as a 
continuation of the medulla oblongata at the 
inferior part of the brain stem and extends 
from the foramen magnum of the 
bone to end at the 

nerve cells and 
all parts of the to the brain . 
cord it shape with the 

shape of canal and 
The can increase in 

from full extension to 
With and cord 

the dentate 
the edges 

together, 
and left and increase the coronal 

The anterior to posterior diameter 
making the cord appear oval on 

axial view. Pia mater invests the cord 
with roots into the cord matrix. 
subarachnoid space is the CSF filled space 
between the of the spinal 
cord and the sac covered 
with the amchnoid mater. 

spinal laminar 
A 

process. 

canal. 

part of a vertebra that 
posteriorly from the a lever 
arm for introduction of motion by attaching 
muscle groups. 

spurring 
An or lip, on or near the 

articular margin of a bone. Vertebral 
spurs a re all disc 
anterior and lateraL 

in a 

or narrowing of an opening or 
passage, such as the spinal can be 
congenital or acquired. It is a common finding 
with chronic subluxation with involved 
segments. 

sternum 
The breastbone. It is located in the median 

line of the anterior chest wall and measures 
about 15 cm in length. The sternum consists of 
three basic the manubrium, 
the medial and the xiphoid 
process. The manubrium articulates with the 
medial or proximal ends of the clavicles as well 
as the first and second ribs. The body 
articulates or indirectly with the 
second tenth rihs, via the costal 

xiphoid process the 
point for the rectus and 

transversus abdominus muscles. 

subarachnoid adhesions 
An adhesion 

arachnoid and 
adhesions. 

subarachnoid 
The np'C'WI'pn the arachnoid and pia 

cerebrospinal 
Obliteration of 

seen In 
cord taken in 

the supine of central 
nervous system tethering and Loss of 
space due to fibrous adhesions or stenosis is 
considered and relate to severe 

subdural space 
Theoretical or space between the 

dura mater and arachnoid mater. It looks and 
acts like a hence the term, theca. 
These two of tissue are adhered 

subluxation 
Loss of joint 

describes an 
and integrity. This 

to the joint structu res such 
joint 

supporting and fascia. IS 
the most common etiology of osteoarthritis and 
is characterized immobilization, 
inflammation, pain and muscle spasms. 

superior 
Situated above or towards the 

the body or of 

articular facet 
See facet. 

part of 

supine 
The of the when on the back 

upwards. 

sympathetic chain 
Long nerve on each side of the 

vertebral column the base the skull to 
the coccyx. It is the extra vertebral of 
the central nervous system part of 
the autonomic nervous system. 

sympathetic nervous 
One of the twO 

autonomic nervous system, 
of preganglionic neurons in the lateral 
columns of the thoracic segment and two 
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or three lumbar segments of the spinal cord. It 
concerned with processes involving 

of energy. Paravertebral ganglia 
as spinal nerve roots have been 

observed to be adversely affected chronic 
processes of the column. 

IS a They 
surrounded by a and held together 

Disruption of normal 
causes 

muscle 
range of motion leading to 
allowed to become chronic . 

and limited 
changes if  

tendon/tendinous 
The extension of a muscle's tissue that forms 

a dense fibrous cord or band which attaches it 
to a bone . Muscle contraction on the 

which moves the bone. tendons 
with and other 

structures. 

tethered cord syndrome 
A collection of signs, and 

that are the of central 
nervous system distress from chronic 

of the neural canal in the vertebral 
column. Characterized by translation of the 

cord into the anterior canal wall 
the patency of the anterior spinal 

artery. Also known as filum terminale 
or cord traction 

theca/thecal 
The theca or thecal sac refers to part of the 

the dura mater and the arachnoid 
mater. 

thoracic 

Tl-Tl2. 

thoracic curve 

to the thoracic of the spine, 

An essential architectural feature of the 
human in the of the 
thoracic spine 
nervous system deformation and 

The thoracic curve is or 
concave side of the curve is ventral. 

thoracolumbar fascia 
A thick, broad tissue 

spinae, abdominal muscles, and 
dorsi. It connects the lower thoracic area, 
lumbar sacrum, and iliac crests. 

thorax 

The chest; the thoacic and cage. 
bearing 

weight bearing system in the 
vertebral column is based on weight distributed 
between three the body of the vertebra 
and the two facets. This system works 
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in the vertebral column from C2 
of the three-point 

alters the dynamics of 
tissues and leads to 

osteoarthritis. See altered 

trabecula 
1. The inner or medulary bone has latice 

like construction called trabecular bone. 
2. The trabecula of the arachnoid are 

delicate fibrous threads connecting the inner 
surface of the arachnoid to the mater. 

trachea 
The 

air, it is 
It is a tubular 

anterior to the 

tractioned 

cord from 

transverse abdominus 

a e.g.) 
spinal column. 

for 

The transverse abdominus originates at the 
iliac crest, lumbar 
and cartilages of the six ribs and inserts at 
the xyphoid linea alba, and 
Action is to in lateral flexion rotation 
of the trunk. Innervation is from the branches 
of the thoracic nerves the 

and nerves. It is 
linked to sacroiliac 

symphysis, and the lower ribs. 

transverse processes 
The bony 

the vertebra at 
the lamina. 
of splenius 
scalenes, 

and other muscles. 

trochanter 
Refers to the greater trochanter of the femur. 

The bony protuberance that projects from 
below, and lateral to, the neck of the femur. 
The gluteus mmllTIUS, 
piriformis, obturator superior 

and inferior insert at the 
greater trochanter. 

urogenital 
The region of the floor below the 

symphysis, bounded by the pubis 
and the ischial tuberosities and 

containing the and structures. 

vascular 
Pertaining to or many blood 

vessels. 

vasoconstriction 
A neurologically mediated decrease in the 

size of the lumen of a blood vessel caused 
the contraction of the smooth muscle in the 
wall of the vessel. 
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ventral 

Subluxations of the 

to the anterior front side of the 
of dor&al. 

is a branch of the subclavian 
artery, it the cervical cord and 
lower and cranial structures. It enters 
the foramen in the sixth cervical vertebra and 
ascends through the foramina in the transverse 
processes of all the vertebrae above this. It 
passes through the beneath the posterior 
occipitoatlantal the dura 
mater and arachnoid, enters the skull 
through the foramen magnum. 

vertebral conal 
See spinal canal. 

vertebral column 
The flexible column of the axial skeleton 

visceral 

and Pelvis 

a collective term for 

in which one part of the 
and forced or 

then suddenly in 

to the latera! and posterior 
of the See facet. 
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