Gonstead Chiropractic Science and Art


Page 1 of 16

I. Introduction

a. The Level Foundation

i. Slight change in foundation has drastic change of elements on that foundation

ii. Bodies foundation is the pelvic girdle

b. The IVD

i. IVD is integral to the subluxation and this is assessed through the disc space as seen on x-ray

ii. The most severely misaligned vertebra are compensatory misalignments to actual subluxations elsewhere!

c. Compensation

i. Considerable number of misalignments are actually compensations, not subluxations

ii. Compensation is a vertebral misalignment that results from a subluxation elsewhere

iii. These areas have increased mobility, they are not fixed!

d. Fixation

i. Every subluxation is a fixation.  Subluxated vertebra are fixed, immobilized in relation to another vertebra or anatomical part until they are adjusted.

e. Listings

i. A – Anterior


I – Inferior

ii. P – Posterior


S – Superior

iii. IN – Internal


T – Transverse

iv. EX – External


LA – Lamina

v. R – Right


M- Mamillary

vi. L – Left


SP – Spinous

vii. L3 PLS-M ( Posterior Left Superior corrected with mamillary contact

f. Film Identification

i. Just as in basic x-ray, from behind

ii. Subluxation is a fixation and positioning doesn’t mean you wont see the subluxation

Chapter 5



The Mechanism of Vertebral Subluxation

I. Intro

a. The film does disclose misaligned vertebra, but dysfunction result form more than misalignment – physiological and pathological conditions concomitant with misalignment. Subluxation cannot be determined from the film!

II. The IVD

a. Pads of fibroelastic cartilage located between and strongly adherent to bodies of adjacent vertebra. Symphysis articulartions they allow only slightly ampiarthrodial movement. Cumulative effect permits motion of the spine

b. Disc of vertebra is one inferior to its body.  

III. Optimal relationship

a. Optimal relationship is when between the two vertebra the perimeters of the bodies are in line, and the vertical distance between opposing surfaces is the same at all points – parallel discs

b. Spinal primary and secondary curves are the result of the wedged shape of the bodies, not the discs?!

IV. Trauma initiates subluxation

a. Trauma misaligns the vertebra, shifting it into a sustained position

b. The shifting vertebral body compresses the disc and exerts pressure on the nucleus. Since the nucleus is water and non compressible it is forced against the annulus

c. The annulus fibers are stretched beyond their elastic limit by the bulging nucleus, resulting in damaged or deranged fibers

d. Tissue damage induces an inflammatory reaction, intracellular edematous fluid infused the disc causing it to expand and protrude

e. Protrusion of the disc produces compression upon neuronal structures within the canal, or IVF

f. Nerve pressure thereby produces dysfunction

V. Disorder of Disc

a. When a vertebra misaligns on its disc, there is always some posteriority in the direction of misalignment when compared to the vertebra below.  As the body goes back it pushes the nucleus anteriorward, which allows the posterior portion of the body to drop inferior

VI. Stages of Disc Degeneration

a. D1 – Swollen disc: entire disc is thickened and swollen from acute injury. Thicker than the others in the area

b. D2 – Disc thin at posterior: Posterior disc diminished with vertebral just noticeably misaligned posterior and inferior.  Beyond acute

c. D3 – Disc VERY thin at posterior: extremely wedged, body having misaligned very PI. More of a chronic state 

d. D4 – Total disc thin: Observably diminished and may be up to 2/3 of its original height

e. D5 – Total disc VERY thin: about 1/3 of its original thickness.  Now very PI. Severe damage to body of vertebra above, and well advanced arthritis and exostosis.  More chronic and harder to manage

f. D6 – Total Disc Extremely Thin – Entire disc greatly diminished.  Extremely PI and most difficult to correct

VII. Where Nerve Pressure Occurs

a. Disc protrusion is greatest on the OW, nerve pressure is nearly always on the wide side. 

VIII. Fixation

a. Reduction in motion due to several factors

b. Pivotal action of nucleus is lost due to anterior displacement

c. The direction of nuclear migration is the side of restriction, if it goes lateral to left, then lateral flexion to left will be diminished for that segment

d. Infiltration of disc reduces motion

e. Adhesion of chronic subluxation

IX. Hypermobility

a. When fixation is present, motion normally contributed by that segment must be assumed by another level – ie compensation with increase ROM

X. Compensation

a. Many misalignments, Few subluxatoins

i. One segment is subluxated, which causes a towering of the spine.  It would continue all the way up, however another will compensate to straighten the spine out again [mostly the compensatory will be above the subluxated one.

ii. Compensated vertebras are neither fixed nor subluxated, freely movable because nuclei are intact and no disc protrusion secondary to inflammation.  No pressure on nerve

iii. Excessive misalignment is usually the key for the compensation. 

iv. The radiograph cannot be used to distinguish misalignments are subluxation or compensation.  SUBLUXATION CANNOT BE SEEN ON FILM

b. Mechanical Film Analysis

i. Consider the sacrum as base, the first vertebra to misalign from the sacrum’s level would be subluxated

ii. Misalignments that return the spine to the level of the sacrum would be compensation

iii. Adjusting just those subluxated ones, and leaving compensations alone would return 

c. Mechanical system nor reliable

i. Due to error in the film marking system, one should place emphasis on finding the nerve involved

ii. Palpate for inflammation, edema and fixation

d. Reposition the vertebra

i. Putting the vertebra back onto the disc via correction of subluxation

XI. Purpose of films

a. Lateral Full spine

i. Determine which vertebra is responsible – reveals by allowing physiological and pathological findings to be corrected to the patient anatomically

b. AP full spine

i. Determines the direction of correction.

ii. Condition of the pelvis can be assessed, leg deficiency and total spinal architecture can be studied

XII. Subluxation without discs

a. Can occur in areas without discs – C0/1 C1/2, SI, extremity.  Nerve dysfunction due to protrusion of ligaments  usually articular capsules

b. Subluxation occurs when two osseous structures become misaligned to the degree where interatruciar protrusion from intra artiuclar swelling process compression of nerve fibers

Chapter 1:  The AP Ilium Misalignment 

I. Directions of Misalignment

a. The basic direction the ilium can become misaligned with sacrum are

i. Anterior

ii. Posterior

iii. Medial 

iv. Lateral

b. This part dies with Anterior and posterior

II. Where Misalignment Occurs

a. When the ilium becomes misaligned, it does so in relation to the sacrum, and the actual misalignment occurs in the SI joint!

III. The AS Ilium

a. Intro

i. As ilium moves AS on the sacrum, it also goes in superior direction due to the nature of the articular surface of the joint, and because o f the angle of the pelvis

ii. Ilium travels in an arc anterior and superior direction away from its normal relationship with sacrum

b. Mechanics of AS Ilium

i. Looking at the AP and Lateral film you see circle and asterix and thus you can see that when normal the two overlap [sacrum and  ilium] 

ii. When AS on the AP you see ilium is above sacrum, on lateral you see its anterior to the ilium center point

c. Changes accompanying the AS Ilium

i. Decreased innominate measurement

1. From AP view: Most important change that AS ilim undergoes is decrease length of innominate 

2. From lateral view: Superior to inferior dimension decreases as the ilium moves in AS direction

ii. Measuring The Innominates

1. Instrument is via Gonstead Radiographic parallel – transfers parallel line from one part of film to another

2. Innominate measurement are determined by first establishing the base line of the spine called femur head line – which serves as the base for measuring the lengths of the innominates.

3. Procedure

a. Place dots at the tops of femur heads, tops of iliac crests and most inferior border of ischia

b. Connect femur head lines to create femur head line
c. Run the parallel up until you hit the lowest of the iliac crest points, then draw a parallel line at that dot.  Continue to the next dot and again draw a parallel line at that dot [NOT CONNECTING THE DOTS!]

d. Repeat with the ischial dots as with the ilium dots [NOT CONNECTING]

e. Measure the distance between crest and ischium lines of each inominate and record measurement as inominate measurements
i. Smaller of the two inominate measurements is the AS ilium.

ii. Larger of the two inominates is the PI ilium

iii. Altered Obturator Shape

1. Another change is the shape of obturator.

2. AS obturator: decrease in length diagonally

3. PI obturator: increase in length diagonally

iv. Loss of lumbar curve

1. Another change that occurs with AS ilium is reduction of the normal anterior curve in the lumbar spine – hypolordosis

2. Amount of reduction is related to the degree of AS.

3. Also there is lessening of the normal thoracic postieor curve and of normal cervical anterior curve leading to “poker or ramrod spine”

v. Femur Head Level

1. Assuming the lower extremities are normal, properly aligned pelvis would allow femur heads to be same distance from the floor

2. Line drawn across dots of superior femur head would be horizontal

3. AS ilium affects femur head levels

a. AS ilium will raise the femur head
b. However, often the AS is seen on the side of the low femur head

vi. Edematous Joint space

1. One of the most reliable signs of ilium being subluxated is fluid in the SI joint space.  This palpable sign give smore indication than any other that there is inflammation and nerve irritation involved

2. In AS Ilium the joint space opens up at the posterior inferior margin, which causes a bulgingon of the fibrocartilagenous disc of the SI joint.  This gives a spongy, fluid effect on palpation

3. Palpable along medial border of PSIS 

d. The AS Ilium – Sacrum Relationship

i. When ilium moves anteirorward in relation to sacrum, it is said that the sacrum is posterior in relation to the ilium on that side

IV. The PI Ilium

a. Intro

i. When Ilium misaligns posteirorward on the sacrum it also moves inferiorward, traveling in an arc as it subluxates

b. Changes Accompanying the PI Ilium

i. Increase in innominate Measurement

1. From AP view: Same marking as mentioned above for AP film, now larger measure is PI

2. From lateral view: Superior to inferior dimension increases as the ilium moves in PI direction

ii. Altered Obturator Shape [Vertical]

1. When PI ilium the obturator tends to be longer diagonally on the side of PI

2. Must also rule out any other pelvic distortion however.

iii. Increase in lumbar curve

1. PI ilium cause an increase in normal anterior curve of the lumbar spine, sometimes called hyperlordosis

2. Degree of increase is dependent upon amount of misalignment

3. Normal thoracic posterior curve and normal cervical anterior curve may also be influenced

iv. PI affect of Femur Head Level

1. PI ilium will cause the femur head of the innominate to be lowered

v. Edematous Joint Space

1. PI Ilium separates the SI joint in the superior margin of the posterior surface, causing bulging at that spot

vi. PI ilium – sacrum relation

1. PI ilium the sacrum is said to be anterior to the ilium on that side

V. Ilium Subluxation compensation Relationship

a. When there is pelvis misalignment in AP direction there will be a long and short innominate. Thus an AS and PI and one is the subluxation, the other is the compensation

b. Which is which?

i. You must consider rotation of L5

ii. Potential subluxation is on the side of rotated body of the 5th Lumbar! [Basic?!]

iii. Compensation is on the side of spinous laterality

VI. Summary

a. AS

i. Side of shorter innominate measurement

ii. Produces a smaller projected vertical obturator

iii. Cuases decreased lordosis

iv. Raises the femur head

v. Causes spongy edema at PI SI joint

vi. Leaves sacrum posterior on involved side [even though sacrum has not moved]

b. PI

i. Side of longer innominate measurement

ii. Produces a larger projected vertical obturator

iii. Cuases increased lordosis

iv. Lowers the femur head

v. Causes spongy edema at PS SI joint

vi. Leaves sacrum anterior on involved side [even though sacrum has not moved]

Chapter 2: In and Ex Ilium Misalignment, Comound Ilium Misalignments

I. In and Ex Ilium misalignment [Medial and Lateral Subluxations]

a. Normal Pelvis

i. In normal balance, the distance from S2 to the medial border of the ilia is the same

ii. The center line of the sacrum when extended would bisect the juncture of the two innominate bones at the symphysis pubis

b. In and Ex Ilia

i. When an ilium is misaligned medial or lateral, one will move forward away from the sacral center line and the other will move closer to the center of the sacrum [smaller distance of the S2 to medial ilia]!

ii. EX: the ilium that has misaligned further away from the sacral center line

iii. IN: the ilium that has misaligned closer to the sacral center line

iv. Note: both of the ilia misalign around the sacrum as a unit 

v. Measuring Protocol for In and Ex

1. AP film is used

2. Place dot on the first sacral tubercle

3. Place a dot on the pubic symphysis

4. Align the Gonstead ruler with the femur head line so that it is Perpindicular to the femur head line.

5. Slide the parallel along the femur line so that leading edge falls on the dot over the 1st sacral tubercle

6. Draw a 2 inch line along the leading edge of the parallel level at the pubic symphsis

a. If In or Ex is found, the center of the pubic symphsis will be deviated either to the right or left of the two inch line

7. Measure the distance from the dot to the line and place it on the film

8. To determine which ilium is misaligned

a. Symphysis rotates to the side of internal ilium in reation to the two inch sacral center line

vi. Potential subluxation – the compensatory misalignment

1. The side of the ilium that is misaligned is on the side of body rotation

2. Same for Ex or In

vii. Changes that occur with EX or IN

1. Ilium Width Changes

a. IN: the ilium will appear wider

b. EX: the ilium will appear decrease in width

c. Dots are placed on medial and lateral borders of the ilia

d. Parallel is aligned with femur head line in same manner as symphysis deviation, and 4 inch lines are drawn at medial and lateral borders

e. Measurements are taken

i. More narrow is the EX

ii. Wider is the IN

2. Obturator Shape Differences [Horizontal]

a. IN: Obturator will appear narrow

b. EX: Obturator will appear wider

3. Lumbar Curve Changes

a. IN: normal anterior curve of lumbar will be decreased due to compensatory change similar to that of AS

b. EX: normal anterior curve of lumbar will be increased as the ilium misaligns to approximate the PI ilium alignment

4. Edematous Joint Space

a. EX: separates SI joint on Posterior portion

b. IN: separates SI joint on the anterior portion

5. Femur Head Level Changes

a. EX: Lower femur head in manner similar to that of PI

b. IN: Raise the femur head in similar manner to AS

6. Foot Flare

a. EX: foot converges toward midline

b. IN: Foot diverges away from midline

II. Compound Ilium Misalignments

a. Above mentioned misalignments usually occur in conjunction with each other.  There is usually not just a AP or IN/EX alone.

b. Changes occurring with Compound Misalignments

i. Femur Head

1. AS and IN both raise the femur head

2. PI and EX both lower the femur head

ii. Lumbar Curve

1. AS and IN both – hypolordosis

2. PI and EX both – hyperlordosis

iii. Obturator shape

1. AS decreases diagonally, IN decreases width combined result of greatly reduced obturator shape in both dimensions

2. PI increases diagonally, EX increase the width combined result of grealy increased obturator shape

iv. Edematous swelling

1. AS cause swelling over posterior inferior and anterior superior margin of SI.  IN causes opening of antieor margin so combined effect is greater opening of anterior margin

2. PI cause opening of joint spafce at posterior superior and anterior inferionr margins of SI. EX causes great opening of posterior margin.  Combined effect is greater opening of posterior superior SI

v. Compensation relationship

1. The potential subluxation is on the side of the rotated body of the 5th lumbar

2. The compensation is on the side of spinous laterality

c. AsEx

i. Femur Head – As raises femur, Ex lowers femur – net raising or lowering depends on severity of AS or EX component

ii. Lumbar lordosis – AS decreases, Ex increases – net raising depends on severity of either.

iii. Obturator shape: AS decreases diagonally, Ex, increases base – net will be wide base with decreased oblique measurement

iv. Edematous swelling: AS opens PI margin, EX opens Postieor – net will be greater posterior inferior opening

d. PIIn

i. Femur Head – PI lowers femur, In raises femur – net raising or lowering depends on severity of PI or IN component

ii. Lumbar lordosis – PI incrases, IN decreases – net raising depends on severity of either.

iii. Obturator shape: PI increases diagonally, IN decreases base – net will be wide base with decreased oblique measurement

iv. Edematous swelling: PI opens AI margin, IN opens anterior – net will be greater anterior inferior opening

e. Compound In-Ex or Ex-In Ilium

i. It is possible to have internal external rotation of ilia, where both are fixated and subluxated but have no AS or PI

ii. Both listings are put on the film. 

iii. One adjustment is delivered to correct simultaneously

iv. Written as the Left mesurement – right mesasurement


Chapter 3: Femur Height Changes with Ilium Misalignment

I. Anatomically Short Leg: Actually reduced when compared to the opposite leg.  Could be due to trophic disturbances during growth, previous fracture etc.

a. Anatomical Deficiency

i. One leg is anatomically shorter and as such femur head line is not perpendicular

II. Physiologically Short Leg

a. Defined

i. One which appears short on the film because of misalignment of the pelvis

ii. Causes degree of perpendicularity of femurs to change thereby altering the height of both femur heads

iii. After the pelvic misalignment is corrected, the short leg could be of equal length

b. Physiological Deficiency

i. Anatomical lengths remain the same but the vertical heights of the femur heads have changed such that one is lower than the other

III. No Leg deficiency

a. When both lower extremities are equal length anatomically

b. No vertical misalignmet of pelvis

IV. AS and IN Raise Femur Head

a. For every 5 mm of AS, the femur head is raised 2mm

b. If 5 mm of AS and 5mm of IN were noted, the femur head would raise 4mm

c. Thus: For every 5 mm of AS or IN, femur head is raised 2mm
V. PI and EX Lower Femur Head

a. For every 5 mm of PI, the femur head is lowered 2mm

b. If 5mm of PI and 5mm of EX were noted, femur head would fall 4mm

c. Thus: For every 5mm of PI or EX, femur head is lowered 2mm
VI. Rules for Correction

a. For every 5mm of AS or IN correction, the femur head height will be lowered 2mm

b. For every 5mm of PI or EX correction, the femur head will be raised 2mm

c. Note that if measurements are more than 5 or less than 5 you can make assumptions as to the amount raised or lowered based on size.  2.5mm AS would lower 1mm etc

VII. The Actual Difference

a. Can determine the actual femur head height difference in the patient after pelvic misalignments are corrected

b. Procedure

i. Place parallel along femur head line with leading edge directed up, align the leading edge with one of the horizontal grid lines

ii. Slide the parallel down until the leading edge is even with the top or the higher femur head

iii. Draw three inch line along the leading edge of the parallel over the lower femur head

iv. Using mm measure the distance between this line and femur head line with measurement being directly above the femur head

v. This becomes the measured distance which you mark and abbreviate as m.d.

c. Calculating actual Difference [true anatomical deficiency after correction]

i. Calculate the correctional change in the femur given the AS, PI, IN, or Ex listings and compare to your measured difference.

ii. If anything remains, that is the anatomical leg deficiency

iii. PI and EX – Lowered 2.  Corrected is Raised 2 [for every 5]

iv. AS and IN – Raised 2. Corrected is lowered 2 [for every 5]

v. Marked as a.d.

VIII. When a Lift is indicated

a. Mere fact of actual difference exists is not sufficient reason for lift

b. Mainly it involves the pts ability to maintain the adjustment

c. Most people can adapt to femur head deficiency up to 6mm w/o having it be important element in their ability to retain adjustments

d. >7mm a lift may be indicated

e. When ordering, order for the amount of the a.d. measurement

IX. When is a lift contraindicated

a. Never prescribe a lift for patient when the scoliosis is on the opposite side of low femur head

b. Never prescribe a lift for a patient when lumbar bodies have rotated to the opposite side of low femur involvment

Chapter 4: Sacral Misalignments

When sacrum subluxates, it can be at the SI or it can be at LumboSacral articulation or at both areas

I. Sacral Misalignment at the SI articulation

a. Intro

i. Ilia remain relatively intact with respect to each other, but the sacrum rotates posterior away from the corresponding ilium on one side.  [SI involvement, usually unilateral]

ii. Listings for sacrum

1. P-L: sacrum on left side has gone posterior [larger sacral measurement on left]

2. P-R: sacrum on right has gone posterior [larger sacral measurement on right]

b. Horizontal Plane Line of Sacrum

i. Sacral grooves [superior articular process and sacral ala].   Draw a line.  If the line is not parallel with femur head, then a malformation of sacrum is likely

ii. Can also draw lines along the sacral foramina and look for equa-distance for each of them, if not think malformation of sacrum

iii. When no malformation is present, an inferior tipping of the sacrum on one side should be considered, and its only done so on the side of posterior rotation

iv. Total listings

1. P-R

2. P-L

3. PI-R

4. PI-L

c. Measurements of Sacral Misalignment at SI joint

i. Place dots at BL sacral grooves and draw a line though them [should be parallel to femur head base line]

ii. Place dots at lateral most aspect of the sacrum, measure distance from dots to the center of sacrum

iii. Any measurement over 7mm is significant! [However, if the distances differ from 4-6 and there is no misalignment in the ilia, sacrum may still be considered posterior as long as all of the bodies of vertebra including axis are rotated to side of posterior sacrum, and no scoliosis present

d. Measuring for sacral inferiority

i. Set parallel parallel to femur head line and roll it up to the most superior of the sacral groove notches and draw a line on the opposite side of the sacrum if that other side is lower.

ii. If the low side of the is on the same side as the posterior rotation, check for sacral malformatin.  If not present then truly the sacrum is also inferior

e. Rules for correction

i. If the sacrum is rotates posteriorly on one side, the ilia remain relatively intact with respect to each other and in this instance the sacrum can be corrected just by addressing the posteriority

ii. Usually there is some amount of ilium misalignment also and the posterior sacrum cannot always be adjusted anteriorward to establish relation with the ilium – as is true when the ilium as gone predominantly posteriorward [PIEx, PI, Ex].  In this case adjusting the sacrum would further increase the posterior nature of the ilium

f. Which to adjust

i. Adjusting Sacrum To Ilium

1. If ilium is AS, In or ASIn – adjust sacrum to ilium

2. If listing is ASEx with AS predominant – adjust sacrum to ilium

3. If listing is PIIn with IN predominating, then sacrum to ilium

ii. Adjusting Ilium to Sacrum

1. If ilium is PI, EX or PIEx adjustin ilium to sacrum

2. If ilium is PIIn with PI predominant – adjust ilium to sacrum

3. If ilium is ASEx with EX predominating, adjust the ilium to sacrum

II. Sacral Misalignment at the Lumbosacral articulation

a. Posterior Sacral base

i. This is when the posterior margin of the body of the sacrum rests behind that of the fifth lumbar vertebra

b. Sacral Articular Process Fracture

i. Susceptible to incurring a posterior sacral base is preadolescent whose sacral artiuclar processes have not ossified.  The processes fracture forward into a permanently bent position

c. Not a spondylolisthesis

i. Geroges line is still intact for L4, L3, L2 etc, but just not intact for L5 in a spondylo

ii. In base posterior, georges line is not intact for L5, 4, 3, 2 etc as just the lumbosacral junction is affected

d. Determining the posterior sacral base

i. Lateral film is used as the margins of the bodies of lumbar and scarum can be visualized

e. Which to Adjust

i. To re-establish alignment between Posterior sacral base and the 5th lumbar, the sacrum is adjusted to the lumbar

ii. In a spondylo, the sacrum is also adjusted to the lumbar.   L4 is never adjusted as there may be increase risk of increasing the lumbosacral misalignment

III. Misalignments of the coccx

a. Always ANTERIOR!

b. Listings

i. A

ii. A-R

iii. A-L

Chapter 6 – Lumbar Misalignments

I. Directions of misalignment

a. Intro

i. Misalignment is expressed in terms of changes in the relationship between two bodies

b. Posterior [3rd letter]

i. Primary direction of misalignment in all vertebra [except C1] is posterior

ii. First letter in listing system beaus it is always a factor

c. Cannot subluxate anterior

i. Atlas and Coccx are the only segments which can go anterior

ii. Vertebra are unable to go anterior because of the superior processes of the vertebra below

d. Body rotation [ 2nd letter]

i. In addition to posteriority there is usually accompanying body rotation

ii. Look to the spinuos deviation for the side of rotation

e. Lateral wedging [3rd letter]

i. Occurs when vertebra tilts in relation to the lower one so that when viewed on AP the planes of two opposing surfaces are no longer parallel

ii. With lateral wedging, the nucleus goes towards the side of open wedge as well as anterior on that side

iii. 3rd letter designates the position of the body, inferior or superior on the side of spinous laterality

f. Listing the contact point

i. When spinous goes to open side of wedge [PRS or PLS] the contact for the correction is the spinous [no contact point needs to be written]

ii. When the spinous goes to the closed side of the wedge, the mamillary process on the opposite side must be contacted [when 3rd letter is I, list the contact point]

g. No Lateral Wedge

i. If no lateral wedge, and just posteriority and rotation exits the post of contact must be listed!!!!

ii. When there is no scoliosis – the contact is Sp

iii. When there is a scoliosis

1. Spinous to convex side – the contact is Sp

2. Spinous to concave side – the contact is M

iv. Never adjust on side of concavity, always on the side of convexity

h. 5th Lumbar Differences

i. When the spinous rotates to the open side of the wedge, but convexity of scoliosis is on the opposite side, contact the mamillary process on the convex side of scoliosis.  This allows PLS-M or PRS-M to be particular to L5 only

ii. If the spinous rotates to the closed side of the wedge, and the convexity is on the same side, contact the spinous process on that same side

iii. This allows PLI-Sp and PRI-Sp to be 5th lumbar exclusive

iv. NOTE: The 5th lumbar can be lifted laterally from the low side to the high side as the unique listings would necessitate

v. Because of the differences occurring within the 5th lumbar, the contact point for the thrust is always listed

i. Listing Posteriority

i. Posteriority is always a factor in subluxation of vertebra, lateral film viewed to see the degree of posterior slip. 

ii. Can also note inferiority on the lateral view

j. Listing Body Rotation

i. Dependable criterion of body rotation is changes occurring to the pedicles

1. When body rotates spinous to right [PR] the pedicle shadow will be more elliptical in shape, and more narrow transverse while the pedicle on opposite side [left] will be more circular with wide transverse measurement

2. When the body rotates the spinous to the right [PR] the right pedicle shadow is displaced laterally to the margin of the body, whereas the left pedicle migrates toward midline

Chapter 7:  Thoracic Misalignments

I. Intro

a. To correct subluxation, it must be moved Posterior to anterior through the plane of the disc

II. Posteriority

a. Always some degree of posterior slip involved

b. Rarely inferior because of the ribs and ligaments to bind together the thoracic spine and normally kyphotic nature of the t-spine

III. Facets Influence Motion and Misalignment

a. Rotation and lateral flexion prevailing in thoracic, mostly flexion and extension permitted with the lumbars

b. Coronal plane of facets means amount of posteriority needed is not as much as with lumbars to begin to get other listings

IV. Body Rotation

a. Noted with spinous rotation to opposite side.  R or L

V. Lateral Wedging

a. Spinous towards side of open wedge = Superior listing

b. Spinous away from side of open wedge = Inferior listing, and in this case the T must be listed as that is the contact point

i. When a thoracic vertebra rotates so that the spinous moves toward closed side of the wedge, the transverse process on the opposite side is the point of contact for correction

VI. Misalignment w/o Wedging

a. The planes of the two bodies will be parallel and there will be no scoliosis in the thoracic spine where the subluxation exists, in which case the spinous process is the contact point and the listing is PL-Sp or PR-SP

b. The planes of two bodies are parallel, but subluxation exists within a scoliosis.  The spinous has rotated to the convex side of the curvature, and so it remains the contact point and the listing is still PL-SP or PR-SP

c. The planes of the two bodies are parallel and the subluxation exists within a scoliosis but the spinous has rotated to the concave side of the curvature. This causes the TP on the opposite to be contact, on the convex side of scoliosis ad the listing becomes PL-T or PR-T

VII. Analyzing the film

a. Rotation must be noted with pedicle size – spinous variability is too great for this

VIII. Correcting posteriority

a. Thrust must be made in PA direction through the body of the vertebra, precicely in line with the plane of the disc

b. Since the body of the vertebra which is subluxated the main effect is repositioning the body

c. No emphasis should be placed on repositioning the spinous, for example PRS would require an inferior LOD on the spinous because of superior listing.

d. Also, spinous contact may not be made directly on the spinous, rather is should be directly above the body [since the spinouses are long]  instead adjust more in the middle of the spinous length to get as close to the body as possible

IX. Correcting body rotation


a. Corrected by directing thrust from lateral contact toward the center of vertebral body

b. Thrust is always through the disc plane so that body rotation and posteriority are corrected together

X. Correcting Lateral wedge

a. Corrected with torque action in part of thrust, but applied at the end of thrust

Chapter 8 – Cervicals C2 – C7

I. Intro

a. When an cervical vertebra becomes subluxated, the entire segment will usually slip inferiorward, in addition to any other direction of misalignment – visible on the lateral film

b. Compensations are usually seen because they are more misaligned and the inferior misalignments are often overlooked

II. Optimal cervical alignment

a. Contour of the bodies will form a uniform lordotic curve.  This is formed because of the shape of the vertebral bodies, as the discs in the cervicals are parallel

b. When lines are drawn through like points of each of the bodies, the lines are not parallel, instead they converge posteriorward and meet at a common point [and this point is not seen on the film]

c. Purpose of c-spine normal curve

i. Supports the weight of the head in a shock absorbing load system

ii. Loss of this normal curve leads to abnormal wear on the joints  of the spine instead of the discs

iii. Mostly c-spines are not lordotic b/c of compensation

III. Cervical Compensatory changes

a. Compensation changes the cervical curve in many ways

i. Increased [hyperlordosis] – lines will meet at point closer to the spine

ii. Kyphotic! – all the lines diverge posterioward and converge towards the anterior

IV. Mechanisms of Misalignment

a. Subluxation due to trauma – c-spine most traumatically susceptible but even simple things, like stepping off a curb or a sneeze for that

b. Extension

i. Posterior arches absorb much of the force

ii. Discs are usually not injured

iii. May lead to sprain/strain or fracture but not subluxation from C2-C7 [Note, the C0/1 complex will subluxate here]

c. Flexion

i. Bodies approximate along the anterior edges, force is transmitted through the segments during them posteriorward and inferiorward [usually one segment – C6 for example.

ii. When flexion injury is sufficient, look for anterior notching of the vertebra

iii. When flexion force is severe enough it can injur the disc ABOVE the subluxated vertebra and this will have damage to the anterior point of the disc where eth point of impact is and thus predisposes it to lipping and spurring and degenerative stage disease

V. Drawing Lines

a. Lines on lateral film represent A-P planes of the vertebral bodies.  Lines must be drawn through the same exact area of each body

b. Dots are placed on inferior border of each body, one at anterior other at posterior

c. Leading edge of the parallel should be aligned with two dots on each vertebra.  Parallel should move above the disc to draw a line within the body and these should be drawn full length of film, particularly to the posterior

VI. Interpreting the lines

a. The greater degree of inferiority, the closer to the posterior border of the bodies the two adjacent lines will intersect.  When comparing the amount of inferiority of one segment with that of another segment, the one with the lines crossing closer to the bodies has the greater degree of inferiority

b. Only use the points where the lines of two adjacent vertebra cross, not crossing of a line of two or three segments below

c. Compensation: when lines on the lateral film diverge on the posterior and converge on the anterior as noted by the vertebra of the upper line [the upper line vertebra is the one in compensation]

i. A vertebra in anterior compensation should never be adjusted for to do so will only irritate the disc more and possibly drive the segment further forward [also because it’s a compensation!]

VII. Mechanism of Compensation

a. The inferiority increases as the nucleus pulpous goes further forward, and the posterior portion of the disc wears thin

VIII. Use of Lateral Film

a. Used for evaluation of inferior misalignment [posteriority is assumed]

i. AP film will reveal lateral wedging and body rotation

ii. There is extremely high correlation between actual subluxation and the most inferior vertebra in that vicinity, in fact they correspond almost 100%

iii. If doctors opinion is still ambiguious and he is not able to select one over the other, the lower segment showing inferior misalignment should be chosen 

IX. Cannot Use Film Alone

a. In the majority of time the findings on x-ray will correlate to palpable findings.  But surely if one relies on the film he will inevitably be in error on occasion and will not have developed necessary skills required to answer the patients unrelenting problem!

X. Repositioning the Vertebra

a. When a vertebra misaligns the body becomes misaligned on the disc [more likely to go posterior when the c-spine is flexed forward]

b. Inorder to reposition the body, the neck must be bowed in the opposite direction, the spine should be extended so that the bodies are open in the front [too much extension however will jam together the facets and hinder the forward movement of the body

XI. Correcting Inferiority

a. Spinous contact – doctors finger must be placed under the tip of the spinous and the thrust must be directly superiorward and anteriorward

b. Virtually impossible to reposition an inferior cervical vertebra with the patient supine

XII. Directions of misalignment

a. Just like in other areas of the spine, with exception that lower cervical are less apt to rotate than the higher ones

b. When a cervical vertebra has spinous toward the closed side of the wedge, the lamina on the opposite side [side of open wedge] is contacted instead of the spinous.

XIII. Analyzing the A-P Film

a. Look for spinous rotation, use of the spino-laminar junction is perhaps the most reliable

b. Dots and lines are drawn much like the lateral, now using the tips of the lateral p rojections [uncinate processes] and the lines are drawn to look for wedging

c. When you see what is a PRS for example, you must look to the lateral to determine if the body has gone inferior which would be PRS-Inf

d. C2

i. Spinous laterality - Dot placed in middle of base of odontoid,  snother at the lamina junction above the spinous process and this creates a vertical line

1. Can also look at the size of the transverse foramina

a. As spinous is rotated to one side, the foramen on that side becomes obscured, while on the opposite side it enlarges

ii. Lateral wedging – axis plane line drawn along inferior of body, or you can use dots at the upper most arches formed on both sides of the body.  Third option is to use the small white opacities in the body as seen on AP [pedicels]

Chapter 9:  Atlas and Occipital Condyle Misalignments

I. Intro

a. Damaged tissue now is not the disc but the capsular ligament which protrudes and compresses adjacent nerve fibers

b. When the nerve pressure is found at the level of articular capsule between atlas and axis, then the atlas is subluxated

c. When the nerve pressure is found at the capsular ligament of the atlas occiput then it’s the occiput which is subluxated

d. Atlas must be evaluated in reference to the axis

e. 2 ways where trusting on atlas can improve C0/C1

i. when atlas is subluxated and compensatory misalignment occurs at C0/C1

ii. Jab like thrusts which “set vertebra in motion” can sometimes align the atlas with the occiput, even though it is the occput which has subluxated on the atlas

f. Foundation principle

i. When the alignment between a supporting structure [foundation] and the objecte above which it supports is disrupted, their normal relationship should be re-estabilished by moving the object onto its foundation, instead of attempting to move the foundation under the structure above

ii. In other words, adjust the occiput back onto the atlas and adjust the atlas back onto C2

iii. This applied to everything except:

1. Sacral base posterior

a. Sacrum must be adjusted to the 5th lumbar, since there is no means of repositioning the 5th lumbar in an anterior-posterior direction

2. Coccyx

a. Non weight bearing so its repositioned back to the sacrum which is above

g. When both sides of the atlas or occipital subluxation are involved, its usually one side that is more involved

II. Upper cervical fixation: assessed by motion palpation.  The side that moves least is the side of capsular involvement

III. Neural Fibers Affected

a. C0/C1 – affects C1 nerve

b. C1/C2 – affects C2 nerve.   Note also that transverse process that is rotated anteriorward crowds the carotid sheath and compresses the enclosed vagus nerve.  Likewise the superior cervical ganglion can also be affected.

IV. Atlas Misalignments

a. C1/2

i. Normal

1. Ondontoid line drawn

2. Odontoid perpinducular line then drawn

3. AP atlas plane line

a. When the atlas and axis have perfect alignment, the AP atlas plane line and odontoid perpendicular line will be parallel

4. When viewed on the AP film, the optimal relation will be depicted by parallel lines between the axis plane line and the transverse plane of the atlas [this line is drawn through like points at the transverse, lateral mass junctions BL]

a. When the transverse atlas plane line and the axis plane line are parallel the atlas and axis are in alignment

V. Anterior misalignment

a. Unlike the vertebra of the spine, the atlas is prevented from going posterior, instead it goes anterior. 

b. 1st letter is always A – nothing anteriority

c. Difficult to see when just alone, because there is no change in divergence/convergence of lines

VI. S or I misalignment

a. After slipping anterior, the atlas usually misaligns in one of two ways

i. 2nd letter Infeiroer [I] - AP atlas plane line and ondontoid perpendicular line will converge on the anteriorward

ii. 2nd letter Superior [S] – ap atlas and ondontoid perpendicular lines diverge anteiroward [diverge posteriorward]

b. It is possible that there will be no S or I, yet the 3rd letter will be noted [R or L]  in that instance the listing is A- R/L to note the absence of the I or S

VII. Lateral Misalignment

a. When atlas misaligns laterally to the right, there will be a diverging of the atlas axis liens on the right

i. Right - <

ii. Left - >

b. The difference is because the atlas is raised on the side of laterality, the elevation occurs  because as the atlas misaligns to the right it rises up on the left superior articular facet of the axis for example

c. In doing so the atlanto-axial capsular ligament is distended beyond its normal limit and inflammatory fluid into the joint causes it to be swollen and raise the atlas even further

VIII. Rotational misalignment

a. 4th letter cannot be determined until the 3rd letter is known [The lateral mass on the side of laterality is the one producing the subluxation

b. 4th letter designates the direction which the involved lateral mass as rotated [anterior or posterior]

i. Anterior - When the lateral mass on the side of atlas laterality is wider than the opposite

1. The radiolucent portion of the lateral mass becomes wider with anterior

2. Atlas and condyle lines converge on the side of anterior

ii. Posterior – when the lateral mass on the side of atlas laterality is narrower than the opposite

1. The radiolucent portion of the lateral mass becomes narrower with posterior

2. Atlas and condyle lines diverge on the side of posterior

c. Note: condyle may compensate for an anatomically short leg by being elevated on the side of short leg

IX. Rotation obscures laterality

a. Because rotation can obscure the laterality, atlas laterality must always be determined  by comparing planes of the atlas and axis on AP film

X. Repositioning the Atlas

a. 4 types of atlas misalignment – all reduced  by thrust on the transverse process

i. anteriority

ii. superiority or inferiority – torque corrects this

iii. laterality

iv. rotation

b. Turn patients head AWAY when correcting ASRP

c. Turn patients head TOWARD when correcting ASRA

Occipital Condyle Misalignments

· Atlanto-occipital alignment

· When the foramen magnum line and the A-P atlas plane line are parallel, there is optimal alignment between the occiput and the atlas

· Dots are put on the flat straight surface of the occiput that lies immediately behind the condyles.

· Anterior dot at the point where flat surface and the condyle are joined

· Posterior dot meets the curved external surface of the squama

· Can also place dots on the anterior and posterior boundaries of the condyles – AP condylar line

· When the occiput and the atlas are in alignment, an angle of approximately 5 degrees will be formed between an line drawn perpendicularly to the AP condyle line and a line drawn perpendicularly to the AP atlas plane line

· On the AP film, Transverse Condyle Line – most reliable structure for representing this line is the mastoid notch, perceived grooves on the mastoid portion of the temporal bone, just medial toe the process itself.   Can also use inferior mastoid process

· When the transverse condyle line is parallel to the transverse atlas plane, the occiput and atlas are in optimal alignment

· 1st Groupd of letters:  AS or PS misalignment – Lateral film

· Anterior Superior

· When the occiput slips anterior superior, the foramen magnum line and the AP atlas plane line will converge posteriorward

· AS diminishes the space between the posterior arch and the occiput so they become approximated

· Noted as >5 degree perpendicularity if using other method

· Posterior superior

· When the occiput slips posteriorward and superiorward, the foramen magnum line and AP atlas plane line will diverge posteriorward

· PS increases the space between posterior arch of atlas and the occiput

· <5 degree perpendicularity if using other method

· 2nd group of letters: RS or LS Lateral misalignment – AP film

· If the occiput misaligns to the right, the AP film will show diverging of the atlas and condyle on the right side

· Occurs because the right capsular ligament becomes infiltrated with fluid, the capsule becomes distended and raises the occiput on that side, because the occiput is raised superioward on the side of laterality, superior must be included.

· Since it is extremely rare that both atlas and occiput are subluxated together in a given patient, one would almost always expect to find the atlas and axis lines parallel on the AP whenever the occiput is involved! [that said, if they are not, then its more likely atlas]

· 3rd groupd of letters: RA or LA Rotational misalignment

· Rotation of the condyle can be deduced by comparing the widths of the lateral masses. 

· When the lateral mass on the side of laterality is narrower than the opposite, the condyle is anterior.

· When the lateral mass on the side of laterality is wider than the opposite, the condyle is rotated posterioward

· Note, the Atlas plane line and C2 line are parallel.  The atlas will compensate with rotation only, thus we can use atlas lateral mass for the measurement of the occiput.

· The atlas will rotate posteior {smaller lateral mass} when the condyle is anterior

· The atlas will rotate anterior {larger lateral mass} when the condyle is posterior

· Repositioning the occiput

· All PS occiputs are corrected with a thrust that drives the occiput anterior and inferior.

· Contact – temporal bone behind the ear

· AS occiputs are corrected with a thrust that repositions the occiput in the posterior and inferior directions

· Glabella of frontal bone

· Head is turned toward side of lateral misalignmnet when anterior rotation

· Head is turned away from side of lateral misalignment when posterior rotation

