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Letters to the Editor author’s full name and address, telephonema”uscript' You also must obtain written
Comments on articles publishedliheAAO  number, institution from which work initi- Permission from patients to use their photos
Journalor new information on clinical top-  ated and academic title or position. if there is a possibility that they might be
ics. Letters must be signed by the author(s). identified. In the case of children, permis-
No letters will be published anonymously, 5. Manuscripts must be published with the SN must be obtained from a parent or guard-
or under pseudonyms or pen names. correct name(s) of the author(s). No manu- '3
scripts will be published anonymously, or
Professional New®fpromotions, awards, under pseudonyms or pen names. References
appointments and other similar professional 1. References are required for all material
activities. 6. For human or animal experimental inves- derived from the work of others. Cite all ref-
tigations, include proof that the project was €rences in numerical order in the text. If there
Book Reviews approved by an appropriate institutional re- are references used as general source mate-

Reviews of publications related to osteo- view board, or when no such board is in i@l, butfrom which no specific information
pathic manipulative medicine and to manipu- place, that the manner in which informed Was taken, list them in alphabetical order
lative medicine in general. consent was obtained from human subjects.following the numbered journals.

Note 7. Describe the basic study design; define2- For journals, include the names of all au-
the AOA, faculty members in osteopathic instruments, methods, and tools used for in-the journal, volume number, date and inclu-
medical colleges, osteopathic residents anddependent and dependent variables. sive page numbers. For books, include the

interns and students of osteopathic colleges. ] ) name(s_) of the editor(s), hame an_d Ioca_tlon
Contributions by others are accepted on an 8- In the “Materials and Methods” section, Of publisher and year of publication. Give

individual basis. identify all interventions that are used which Page numbers for exact quotations.
do not comply with approved or standard o )
Submission usage. Editorial Pr ocessing

Submit all papers to Anthony G. Chila, DO, A.” accepted articles are SL.ijeCt o copy ed-
FAAO, Editor-in-Chief, Ohio University, Computer Disks iting. Al_Jthors_ are responsible for all state-
College of Osteapathic Medicine (QUCOM), We encourage and welcome computer disksMents, including changes made by the manu-

Grosvenor Hall. Athens. OH 45701. containing the material submitted in hard Script editor. No material may be reprinted

permission of the editor and the author(s).

Winter 2002 The AAO Journall



/A American®
Academy of

Osteopathy

3500 DePauw Boulevard
Suite 1080

Indianapolis, IN 46268
(317) 879-1881

FAX (317) 879-0563

2002-2003
BOARD OF TRUSTEES

President
Hollis H. King, DO, PhD, FAAO

President Elect
Dennis J. Dowling, DO, FAAO

Immediate Past President
John C. Glover, DO

Secretary-Treasurer
Boyd R. Buser, DO

Trustee
Stephen D. Blood, DO, FAAO

Trustee
Guy A. DeFeo,DO

Trustee
Hugh M. Ettlinger, DO, FAAO

Trustee
Kenneth H. Johnson, DO

Trustee
Sandra L. Sleszynski, DO

Trustee
Melicien A. Tettambel, DO, FAAO

Executive Director
Stephen J. Noone, CAE

Editorial Staff

Editor-in-Chief ....... Anthony G. Chila, DO, FAAO

Supervising Editor Stephen J. Noone,CAE

Editorial Board Barbara J. Briner, DO
Raymond J. Hruby, DO, FAAO
James M. Norton, PhD

Frank H. Willard, PhD

Managing Editor Diana L. Finley

TheAAO Journalis the official quarterly publication of the Ameri-

THE AAQO ForumM FOR OSTEOPATHIC THOUGHT

JOURNAL

//\\A Publication of the American Academy of Osteopathy

TRADITION SHAPESTHE FUTURE ¢ VoLume 12 NumBer 4 WNTER 2002

The mission of the American Academy of Osteopathy is to teach, advocate,
advance, explore, and research the science and art of osteopathic medicine,
emphasizing osteopathic principles, philosophy, palpatory diagnosis and
osteopathic manipulative treatment in total health care.

Editorial Section

Componet Societies’ CME Calendar...........ccoooiiiiiiiieiiieaeeeeiiiiieeeee e
View from the Pyramids Anthony G. Chila, DO, FAAO
CONLIDULOIS ..ttt e e e e e e eeeeeae s
AAO Calendar of Courses
5] To @ o E TR PTPPPRPRRT
From the Archives

PeerReviewed Section

2002 Scott Memorial Lecture:

Social Capital and Osteopathic Medicine in Transition
Robert C Ward, DO, FAAO

The Primary Respiratory MechaniSm ..........ccoooiiiiiiiiiiiiiieieiiieeeeeeee
Kenneth E. Nelson, DO, FAAO, FACOFP

BOOK REVIBW ...ttt e e e e e e e
The Encyclopedia of Osteopathy
Eileen L. DiGiovanna, DO, FAAO

EISEWNEre iN PrINT.......eeiiiiiie e
Cibulka MT. Understanding sacroiliac joint movement as a guide to the

management of a patient with unilateral low back pain. Manual Therapy (2002)
7(4), 215-221

Zumpano MP, Jagos CS, Hartwell-Ford, S. A Cadaveric Survey Exploring t
Variation, Prevalence, Sex Bias, and Tissue Type of the Soft-Tissue Bridge Bety

Rectus Capitis Posterior Minor and the Posterior Atlanto-occipital Membrane. JNM:

Journal of the Neuromusculoskeletal System, 10:133-140, 2002

2002 Journal Index

10

D5

B5

36

ne
een

37

can Academy of Osteopathy, 3500 DePauw Blvd., Suite 1080, In-
dianapolis, Indiana, 46268. Phone: 317-879-1881; FAX: (317) 879-
0563; e-mail snoone@academyofosteopathy.org; AAO Website:
http.//www.academyofosteopathy.org

Third-class postage paid at Carmel, IN. Postmaster: Send addresg
changes to American Academy of Osteopathy 3500 DePauw Blvd.,
Suite 1080, Indianapolis, IN., 46268

The AAO Journalis not itself responsible for statements made by
any contributor. Although all advertising is expected to conform to
ethical medical standards, acceptance does not imply endorsemen
by this journal.

Opinions expressed the AAO Journadre those of authors or speak-
ers and do not necessarily reflect viewpoints of the editors or official
policy of the American Academy of Osteopathy or the institutions

with which the authors are affiliated, unless specified.

t i Advertising Rates: Size ofAD:
Advertlsmg Rat_e§ for the_ AAO Journal Full page $600 placed (1) time 71/2x91/2
An Official Publication $575 placed (2) times
of The American Academy of Osteopathy $550 placed (4) times
The AOA and AOA affiliate organizations 1/2 page $400 placed (1) time TA2x43/4
. $375 placed (2) times
and members of the Academy are entitled $350 placed (4) times
to a 20% discount on advertising in this Journg).  1/3 page $300 placed (1) time 21/4x43/4
$275 placed (1) times
. $250 placed (4) times
Call: The American Academy of Osteopathy 1/4 page $200 placed (1) time 31/3x43/4
(317) 879-1881 for more information. $180 placed (2) times
$150 placed (4) times
L Professional Card: $60 31/2x2
SUbSCI’IptIOﬂSZ $60.00 per year (USA) Classified: $1.00 per word
$78.00 per year (foreign)

2/The AAO Journal

Winter 2002



Component Societies’

CME (Calendar

and other Osteopathic Affiliated Organigations

2003
February 26 - March 2

Midwinter Basic Course

The Cranial Academy

AZCOM

Phoenix, AZ

Hours: 40 Category 1A (anticipated)

Contact:  The Cranial Academy
317/594-0411

May 2-4

Intermediate Face Course

Course Director: Doug Vick, DO

Philadelphia, PA

Hours: 16 Category 1A (anticipated)

Prerequisites: 2 Basic Courses one

being SCTF, and 3 years Clinical

Practice

Contact:  Judy Staser
817/926-7705

May 14-17
Osteopathic Contributions to the
Health Perception: The Art and
Science of Osteopathy as it applies to
the use of optometric lenses, visual
dysfunctions, and perceptual strains.
Course Director: Joseph Field, DO
Kennebunkport, ME
Hours: 32 Category 1A (anticipated)
Prerequisites2 SCTF approved basic
courses in Osteopathy in the Cranial Field
Contact:  Joseph Field, DO
207/967-3311

May 30 - June 3

Osteopathy in the Cranial Field

Course Director: Andrew Goldman, DO

Philadelphia, PA

Hours: 40 Category 1A (anticipated)

Contact:  Judy Staser
817/926-7705

June 9-10

Addressing Medical Issues Conference:

*OIG Compliance, *Stark Rules,

*HIPPA Regulations,

*Center for Medicare and Medicaid.

Pinellas County Osteo Medical Society

Las Vegas, NV

Hours: 12 Category 1A (anticipated)

Contact:  Kenneth E. Webster, EdD
717/581-9069

June 14-18

Basic Course

The Cranial Academy

Founders Inn

Virginia Beach, VA

Hours: 40 Category 1A (anticipated)

Contact:  The Cranial Academy
317 594-0411

June 19-22

Annual Conference

The Cranial Academy

Founders Inn

Virginia Beach, VA

Hours: 40 Category 1A (anticipated)

Contact:  The Cranial Academy
317/594-0411

October 10-13

Research Symposium/SCTF

Continuing Studies Program

Indian Lakes Resort

Bloomingdale, IL

The Cranial Academy

Contact:  The Cranial Academy
317/594-0411

Clinical
Specialist

Dept of OMM
1/3 page ad

attached in a .pdf
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View {rom the Pyramide

Fifty Years

The Sutherland Cranial Teaching Foundation, Inc.
(SCTF) was established in 1953 by William G. Sutherland,
DO and senior members of his teaching faculty. A not4.
for-profit organization, the foundation was conceived by
Doctor Sutherland as a way of providing continuity for
his teaching. Doctor Sutherland was the first president &f.

Osteopathy according to the principles as conceived
and developed by Dr. Sutherland.

“encourage osteopathic physicians to become ad-
equately trained in the principles and practice of Cra-
nial Osteopathy.

“stimulate continued study and greater proficiency on

the SCTF. Since his death in 1954, subsequent presidentghe part of those practicing Cranial Osteopathy.”
(deceased) were Howard A. Lippincott, DO, Rollin E.
Becker, DO, and John H. Harakal, DO, FAAO. Michael Note: Rachel H. Woods, DO was serving as president
P. Burruano, DO has served as president since 1993. Ttiethe Osteopathic Cranial Academy (OCA) at that time.
charter of the SCTF calls for dedication to educationalhe organization was an affiliate of the Academy of Ap-
activities. It specifically states its objective as “using itplied OsteopathyT'he OCA Journalvas an annual publi-
resources to establish the principles of osteopathy in tleation. The table of contents of the 1954 volume included:
cranial field as conceived and developed by William Gare President Rachel Woods’ Letter
ner Sutherland, to disseminate a general knowledge of Embryology and Physiology of Fascia: G. E. Snyder,
these principles and the therapeutic indication for this PhD.
approach to treatment, to encourage and assist physiciand-ascia in the Writings of AT Still: H. 1. Magoun, A.B.,
in osteopathy, and to stimulate continued study and greaterDO.
proficiency on the part of those practicing osteopathy im Malalignment of the Sternum and Fascial Strain: Sam
the cranial field.” In anticipation of the 8@nniversary Hitch, DO.
year of the Sutherland Cranial Teaching Foundation, & Glenard’s Syndrome and the Sutherland Fulcrum:
Research Symposium is being planned. This event will Rollin E. Becker, DO.
be held from Friday, October 17, 2003 through Mondays A Pep Talk on Osteopathy: Paul E. Kimberly, DO.
October 20, 2003 at Indian Lakes Resort in suburban Chi- Orthoptics and Osteopathy: Paul W. Thielking, OD.
cago. Joint sponsorship is being provided by the Cranial Cranial Thinking and Meniere’s Disease: Howard A.
Academy, an affiliate of the American Academy of Oste- Lippincott, DO.
opathy, and the SCTF. The program is intended to pre- Migraine and Its Treatment: O.R. Attebery, DO.
vide a combination researchnsgosium and an abbrevi- « Bulbs: H.G. Grainger, DO.
ated SCTF continuing studies program. Michael P. Burruane, Dental Pathology in the Light of Cranial Osteopathy:
DO will oversee the SCTF continuing studies portion of this H. I. Magoun, A.B., DO.
program, and | will be responsible for the research portion.
As a contribution to the significance of the anniversary year, %ﬂou‘( (7 St~ DO FALO
this and subsequent issuegbé AAO Journah 2003 will /
Author’s Correction:
At the end of the article “Digging On: Some thoughtg on

feature archival and contemporary papers concerned wi

the progression of Doctor Sutherland’s thought.
the integration of Russellian Cosmology and Osteopathy”
Paula D. Scariati, DO, MPH, please note the change in address

D:for correspondence:
Paula D. Scariati, DO, MPH
2265 Craft Drive
Blacksburg, VA 24060
Phone: 540/443-9106
E-mail: scariati@ewcom.org
The AAO Journal, Volume 12, No. 3, Fall 2002, pp 31-31

th

In 1954, theJournal of the Osteopathic Cranial Asso-
ciationstated that the purpose of the organization was t
1. “establish a foundation for tlygowthof Cranial Oste-
opathy as conceived and developed by Dr. William G.
Sutherland.
“disseminate a general knowledge of the philosophy of
and the therapeutic indications for Cranial Osteopathy.
“establish standards for adequate training in Cranial

2.

3.
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ontnibatond

Ward, RC. Social Capital and

Osteopathic Medicine in Transition.

Well known to members of the American Academy
of Osteopathy and respected throughout the osteopath
profession, Doctor Ward presented the 280att
Memorial LectureA Professor Emeritus, Michigan
State University, he discusses the relational glue that
holds groups and societies together. His particular focu

sacroiliac joint movement and dysfunction are also
problematic for physiotherapists trying to understand
the the sacroiliac joint. Osteopathic authors cited are
Mitchell and BealMichael P. Zumpano, PhDand co-
Kuthors provide another perspective on the soft-tissue
bridge between the Rectus Capitis Posterior and the
Posterior Atlanto-occipital Membrane. Osteopathic
authors cited are Greenman and Rechtien.

in this presentation is the distinction between corporat
and commercial American osteopathy and institutionall
organized osteopathic medicine.

Nelson, KE.

The Primary Respiratory Mechanism.

Doctor Nelson presents a review of the Cranial
Rhythmic Impulse and the Primary Respiratory Mecha-
nism with respect to the Traube-Hering-Mayer oscilla-
tion and associated physiology and biochemistry.

Regular Features

Dig On. The 46" Annual AOA Research Conference,
2002 provides the material for this issue. Four abstract
are summarized which address various aspects of
osteopathic cranial research. Topics studied include the
effects of CV-4 on muscle sympOathetic nerve activity,
cranial rhythmic impulse, effect of OMT on recurrent
otitis media and effects of cranial manipulation on
visual function.

From the Archives. In keeping with the theme of
this issue, we refer to the pioneering work of William G|
Sutherland, DO, developer of the principle®steopa-
thy in the Cranial FieldRecognized as an astute
student of Andrew Taylor Still, the work of Doctor
Sutherland continues to provide the foundation for
practice utilized by osteopathic physicians throughout
the world. It is appropriate to reprint in full his 1944
Untitled Talk The reader will have the opportunity to
follow this original thinker in great depth as he dis-
cusses the Primary Respiratory Mechanism.

Elsewhere in Print. The problem of unilateral low
back pain provides daily challenge to the knowledge
and skill of osteopathic practitioneidichael T.

=

Three Books on One CL

Trilogy of Osteopathic Archive

V)

Osteopathic Mechanics
by Edythe F. Ashmore, DO

Applied Anatomy of the Lymphatics
by F. P. Millard, DO

Intra-Pelvic Technic
by Percy H. Woodall, MD, DO

ONLY $19.95

to order, call:
Kelli Bowersox, Receptionist/Secreta
American Academy of Osteopathy
Phone: 317/879-1881
E-mail:
kbowersox@academyofosteopathy.ofg

v

Item No.: WPCDO03

AAOQO accepts checks/money orders
Visa or MasterCard

Cibulka, PT notes that numerous descriptions of
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Over 9,000 pages
of osteopathic literature

CD-ROM version
of AAO Yearbooks
1937-1998

CD-ROM will be
full-text searchable,
enabling the user to find
articles by title, author,
and key word.

An attractive resource
for researchers,
physicians-in-training,
and to AAO members
who do not currently
have a full set
of AAO Yearbooks.

$149.95

to order, call:

Kelli Bowersox,
Receptionist/Secretary
American Academy

of Osteopathy
Phone: 317/879-1881
E-mail:
kbowersox
@academyofosteopathy.o

AAOQO accepts checks/
money orders
Visa or MasterCard

£

440 2005 CME (Calendar

For information, contact
American Academy of Osteopathy, Phone: 317/879-1881
Visit AAO’s Web site at: www.academyofosteopathy.org

January 16-19

Manual Medicine/Manipulation for
Physicians: Lower Back, Pelvis and
Lower Extremities

in San Antonio, TX

February 6-9

Diagnosis and Treatment of Low
Back Pain and Introduction to
Prolotherapyin Santa Rosa, CA

March 17-19

Visceral Manipulation: Manual
Thermal Diagnosis

in Ottawa, Ontario, Canada

March 19-23

2003 Annual Convocation:
Education and Research:

The Backbone of Osteopathy

in Ottawa, Ontario, Canada

April 26-27
Dr. Fulford’s Basic Percussion
in Chicago, IL

May 2-4
Prolotherapy:Above the Diaphragm
in Biddeford, ME

June 27-29

Manual Medicine/Manipulation for
Physicians: Upper Back, Neck and
Upper Extremities

in Chicago, IL

July 18-20

OMT for Common Organic and
Clinical Problems

in East Lansing, Ml

August 21-24

13th Annual OMT Update “Appli-
cation of Osteopathic Concepts in
Clinical Medicine plus Preparation
for Certifying boards”

at Walt Disney World

in Buena Vista, FL

September 19-21

Unlocking the Cranial Sutures I:
Development and Release

in San Francisco, CA

October 11

One-Day Pre-AOA Convention
Workshop: OMT in Geriatrics
in New Orleans, LA

October 12-16
AAO Program at AOA Convention
in New Orleans, LA

November 7-9
Prolotherapy:Below the Diaphragm
in Biddeford, ME

December 5-7
Visceral Manipulation: Urogenital
in Fort Lauderdale, FL

PRACTICE FOR SALE

Very successful, established OMT practice for sale
in northern California. One hour north of San Francisco.

For more information, contackAO, Box #: 121802
3500 DePauw Blvd, Suite 1080, Indianapolis, IN 46268
Call: (317) 879-1881 or Fax: (317) 879-0563
E-mail: dfinley@academyofosteopathy.org
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Dig O«

Anthony G. Chila, DO, FAAO

Recent Research

In regard to Osteopathy in the Cra-
nial Field, the 48 Annual AOA Re-

Forty-four subjects were evaluated. It
was determined that flowmetry pro-

This study was a double-blind ran-
domized trial. Thirty subjects were

search Conference, 2002, gave evivides frequency and signal power given optometric examinations,
dence that a number of investigatorsdata, the interpretation of which is evaluated for cranial asymmetry and
are pursuing aspects of that model.consistent with concepts of Cranial randomly assigned to treatment or
The following abstracts are cited from Rhythmic Impulse (CRI) potency, control groups. The treatment group

JAOA ol 102, No 8, August 2002:

1. THE EFFECTS OF CRANIO-
SACRAL CV-4 ON MUSCLE
SYMPATHETIC NERVE AC-
TIVITY: Cutler MJ, Stupski BA,
Gamber RG, Smith ML. 437

In this study, 6 subjects partici-
pated in each of three trials of ran-
domized order which included CV-4
trial, sham and control. Heart rate,

fast and slow tides, and still points.

3. EFFECT OF OSTEOPATHIC
MANIPULATIVE TREAT-
MENT (OMT) ON RECUR-
RENTACUTE OTITIS MEDIA
IN CHILDREN: Mills MV,
Henley CE, Barnes LLB,
Carreiro JE, Degenhardt BF,
Worden K. 441

This multicenter study utilized a

mean arterial pressure and muscleprospective blinded non-placebo con-

sympathetic nerve activity were mea-

sured continuously during each trial. jects, 3 months to 6.5 years of age
Directly measured efferent mSNA were randomized and completed the)
was obtained using standard study. Each subject served as its owr

microneurographic technique at the
fibular nerve. The authors concluded

trolled study design. Fifty-seven sub-

control. The “OMT” group received
routine medical care and OMT. The

that a modest decrease in mSNA is‘non-OMT” group received routine

associated with the CV-4 induced
“still point”.

2. UNDERSTANDING THE CRA-
NIAL RHYTHMIC IMPULSE:
Lenahan BJ, Nelson KE,
Sergueef N, Glonek T. 438

The investigators hypothesize that
the Traube-Hering-Mayer oscillation,
measured by laser-Doppler blood
flowmetry, is useful in aiding the un-
derstanding of the basic physiology
of osteopathy in the cranial field.

medical care. After a one-month
washout period, the OMT group
showed fewer surgical interventions,
fewer average monthly episodes of
AOM, and fewer average monthly
antibiotics prescribed.

4. THE EFFECTS OF CRANIAL
MANIPULATION ON VISUAL
FUNCTION-APILOT STUDY:
Greenblatt J, Sandhouse M,
Shechtman D, Sorkin R
Matterson M, Hardigan P, Snyder
A, Shallo-Hoffman A. 448

was given treatment to correct iden-
tified dysfunction, while light pres-
sure without treatment was adminis-
tered to the control group. Subjects
were then reassessed for the presence
of cranial dysfunction and subse-
quently receive repeat optometric ex-
amination. Results suggested that vi-
sual function can be altered follow-
ing cranial treatment and that cranial
treatment can be useful in certain ocu-
lar conditions.

Are you interested
in becoming board certified
in Neuromusculoskeletal
Medicine and OMM?

Practice Track Closes
December 31, 2005.

Application Deadline
for the November 2003
Exam is May 1, 2003.

Contact:

Dee Kieffaber
AOBNMM coordinating secretary
for more information!

(317) 879-1881
E-mail:
dkk@academyofosteopathy.org
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Diagnosis and Treatment of Low Back

Pain and Introduction to Prolotherapy

Santa Rosa, California
February 6-9, 2003

PrograM TIME TABLE:

John C. Glover, DO, Program Chair Thursday, FEbruary 6 ..........cc.cocceevevevennnnn. 5:00 pm — 10:00 pm

Friday, February 7 ......ccccccciiiiiiiiiiiieneeeen, 7:00 am — 1:30 pm
The program an“ClpateS be|ng approved for 22 hours Of Aoﬁaturday, February B 7:00 am —1:30 pm
Category 1-A CME Credlt pendlng approval by the AOASunday, February O 7:00 am —1:30 pm
CCME. (each day includes (2) 15 minute breaks)

Afternoons are open

Courske DescripTioN: LEVEL to experience wine-tasting at local vineyards
The course will focus on the mechanical causes of low back — — — — — _R ————— F_ —————— A
pain. Differential diagnosis will be discussed and several dif} EGISTRATION FORM
ferent models of evaluation will be presented. The physiologi} Diagnosis and Treatment

cal basis, indications and contraindications, evaluation, anﬁ

treatment utilizing different manipulative models will be pre- of Low Back Pain & Intro to Prolotherapy

sented. The participants will be introduced to the concept c1f February 6-9, 2003
ligament laxity and tendon instability and treatment with pro—I
lotherapy. Full Name

I Nickname for Badge

LEARNING OBJECTIVES: I Street Address

At the end of each session, participants should:
« Differentiate the different causes of low back pain (mechanical,; ~. .
nerve root & disk, spinal & systemic pathology) | City State Zip
« Choose the appropriate manipulative model for the patient and| Office phone # Fax #:
the problem on the basis of indications and contraindications. | E-mail:
< Differentiate the different manipulative models on the basis of I )
physiological mechanisms I AOA # College/Yr Graduated
« Understand the physiological basis, mechanisms of action, and

indications/contraindications of prolotherapy K id Is th il
¢ Utilize a palpatory screen to evaluate ligamentous laxity (AAO makes every attempt to provide meals that wi

« Utilize a postural/structural model of evaluation to determine I meet participant’s neeFIS. However, we cannot guarant
the use of osteopathic manipulative treatment to satisfy all requests.)
¢ Practice treatment of findings using multiple models (balanced I

e

ligamentous tension, counterstrain, facilitated positional [ REGISTRATION RATES
release, Still technique, etc.) , | OnN_or Berore 1/6/03 ArterR_1/6/03
« Observel/practice selected injection techniques used for | AAO Member $630 $730

treatment of low back pain of ligamentous origin

e Evaluate the lumbar spine, pelvis and lower extremity for I Intern/Resident/Student $530 $630
sources of low back pain I AAO Non-Member $1,000 $1,100

« Understand the role of the viscera in low back pain (Non-members — see membership application on page 1
¢ Discuss issues relating to coding and billing

)

AAOQO accepty/isa or Mastercard

Credit Card #

Cardholder’'s Name

Hilton Hotel, Sonoma County
3555 Round Barn Boulevard
Santa Rosa, CA 95403

I
I
Course LocaTioN AND HOTEL | NFORMATION: :
I
I

—_t - — " T | — — —

Reservation Telephone: 707/523-7555 | Date of Expiration
Room Rate: $109.00 | Signature
Reservation Cut-off Date: January 7, 2003 L _g _________________ 7
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From the s¥nchiues
Untitled Talk

Contributions of Thought, Sutherland Cranial Teaching Foundation,
1967, pages 101-115, william Garner Sutherland, DO

This talk was given without notes during a course of instruction at the Des Moines Still College of Oste
opathy and Surgery in 1944, The talk was transcribed from either shorthand notes or a recording. A mounte
disarticulated skull, separate cranial bones and many anatomical charts were on display as was customal
in Dr. Sutherland’s courses of instruction in cranial osteopathy. These and the actual demonstration of tect
nics are frequently referred to in the talk.

At the time of my talks before specimens. This thought came,
the Academy of Applied Osteopa- 10 the dreamer who can work andike a bolt from the blue: “Bev-

thy meeting in Chicago, a mem-  to the worker who can dream, eled like the gills of a fish; indi-

ber of the profession put two life surrenders all things.” cating articular mobility for a res-
guestions to me: “Is the cranial piratory mechanism.” Because of
concept a religious one”? and . . my doubt of thgpossibility of such

“Where did you find the bug to  That might be modified to read, mobility that guiding thought be-
think out this stuff"? came a compelling whip stimulat-

While meditating on a prom- “To the dreamer who will dig and ing me to dig and find out. It be-
ise to write an autobiography, that came “the bug” in my system.

it seems there will never be time to the d|gger who can dream, In my study of the intricate ar-
to fulfill, I have wondered if | the science of osteopathy ticular surfaces on the cranial
might devote the opening chap-  provides possibilities superior bones, I found that every detail on
tertogconaderatlon of these f[WO to all other therapeutic methods.” thosg_ articular sur_faces indicated
guestions. My answers at the time mobility for a respiratory mecha-
were as follows: nism. In the continued study, |
If the recognition by Dr. Andrew When a sincere prayer went up to hiseventually began experiments on my
Taylor Still of God as creator of the Maker for guidance. Dr. Still studied own skull even to the point of creat-
human body is religious then the sci- the living human body in great detail jng cranial lesions for the study of
ence of osteopathy, in concept, is re-2nd developed a knowledge of its their effects. Some of these effects
ligious. If the science of osteopathy @anatomical-physiological mecha- were quite serious, but they helped
is religious then the cranial concept Nisms that became the keynote of histg show the way.
in osteopathy is religious. The sciencePhenomenal skill in diagnosis and  Someone has said, “To the dreamer
of osteopathy is a specialty and thosetechnique. In all of his lectures and who can work and to the worker who
who practice that specialty are spe-talks he never neglected to refer tocan dream, life surrenders all things.
cialists. The cranial concept itself is his Maker, the Maker of the human «That might be modified to read, “To
not a specialty. It is osteopathy andbody. the dreamer who will dig and to the
the credit belongs to Doctor Still. Where did | find “the bug” to think  digger who can dream, the science of
The concept of the science of os-0ut this “cranial stuff?” Some forty- osteopathy provides possibilities supe-
teopathy came during a sad period inSix years ago, while a student at therior to all other therapeutic methods.
Dr. Still’s life when he had lost mem- American School of Osteopathy in You already know from Dr.
bers of his immediate family. The Kirksville, Missouri, my attention Kimberly’s lectures covering the
experience was related to his loss ofwvas drawn to the bones of a disar-anatomy of this region that you are
faith in orthodox medical methods. ticulated skull that Dr. Still had on going to have many dreams and that
The new concept came at an hourdisplay among other anatomical there is reason for meeting with oth-
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ers in monthly study groups to dig mobility of the cranial mechanism ventricle. Thus we can use the lateral
into this subject further. Remember and also the mobility of the sacrum ventricles as an illustration of the
that Dr. Still said in reference to os- between the ilia is an involuntary wings of the bird that flies. We will
teopathy, “We merely have a grip on movement and the whole functions take this cerebral hemisphere and put
the tail of the squirrel in the hole of as a unit during the periods of respi- it around that lateral ventricle in its
the tree. “Much of the osteopathic ration. The mechanical interpretation normal position. This develops the
squirrel is still within “the hole of the of the design of the articular surfaceswings of the bird. Now, put the breath
tree.” The cranial concept is but a of the cranial bones, such as the bev-of Life in there with the spark that
portion of the whole. There are un- eled articular surfaces, indicates mo-ignites the motor and visualize the
dreamed possibilities in the sciencebility related to a respiratory mecha- convolutions of the hemisphere ex-
of osteopathy as conceived by Dr. nism. This does not refer to the respi-panding. What does the bird do when
Still. Each dream may initiate the ratory mechanism concerned with theit flies? The wings move outward
working out of a hypothesis. Itis nec- breath of air. As all the physiologic posteriorly during the inhalation pe-
essary to have a beginning. centers of the human body, including riod of respiration. Now watch the
We learn of the creation of man the respiratory center, are located inthird ventricle. See the third ventricle
that, “The Breath of Life,” not the the floor of the fourth ventricle, a pri- dilating in a V-shape manner. Note
breath of air, “was breathed into the mary respiratory mechanism that in- that the floor of the ventricle moves
nasals of a form of clay and man be-cludes all the elements already namedipward and that the roof stretches out.

came a living soul.” | consider the What is attached on the floor of the
breath of air as one of the material _ third ventricle? The infundibulum,
elements utilized by man in his walk The cranial concept which runs down to the little pituitary
gbout here on earth. The_hu_man brain is but a portion body riding in the s_ella tur_ci_ca, or the
is a motor; the Breath of Life is a spark saddle. The body is not riding freely
- : of the whole. ) :
of ignition to the motor, something that in the saddle, but is strapped down
is not material, that we cannot see. There are undreamed  into the sella turcica by dural mem-

In my hypothesis, | have described possibilities in the science brane. The infundibulum draws that
what we call the primary respiratory f Osteopathy as conceived little body upward at the posterior
mechanism. This mechanism in- . area of the sphenoid during inspira-
cludes the brain, the cerebrospinal by Dr. Still. o tion. Consequently the anterior end
fluid, the intracranial membranesand Each dream may initiate  of the sphenoid goes downward. The

the articular mobility of the cranial the Working out brain does not require muscular agen-
bones; and also the spinal cord, the of a hypothesis. cies for the movement of its structure
intraspinal membranes, the same . within the cranium. It lifts the little
cerebrospinal fluid and the involun- Itis necessary pituitary body upward and tips the
tary mobility of the sacrum between to have a beginning. sphenoid into a nosedive during the
the ilia. Critics have pointed out to period of inhalation. What happens

me that there are no muscles attacheavould be primary to thoracic respira- during the exhalation period? Birds
to the sacrum and the ilia to provide tion through the center of respiration. fly, light on trees and fold their wings
for articular mobility between them.  As a beginning in the study of the down. The upper area of the third
Yet mobility between them has been primary respiratory mechanism, con- ventricle where the wings are at-
demonstrated. It has also been pointesgsider a cast of the ventricles of thetached moves inward, the roof of the
out that there are no muscles attachedbrain and spinal cord. Notice its bird- third ventricle crowds together, the
from bone to bone in the cranial struc- like form. Here we have the body of floor drops down and the little pitu-
ture to provide articular motion be- the bird and the cerebral aqueductitary body drops downward while the
tween them. It is therefore apparentwith the fourth ventricle and the cen- anterior end of the sphenoid elevates.
that the mobility of the sacrum be- tral canal of the spinal cord resemble Hilton stated inRest and Paif
tween the ilia and the mobility be- the tail of the bird. Notice, where “. .. the central parts of the base of
tween the cranial bones is not pro-these lateral ventricles are attachedthe brain . . . rest upon this collection
vided by muscular agencies. It is not They are located, as one would find of cerebrospinal fluid which forms for
the voluntary articular mobility that the wings of a bird attached, at the it a most beautiful, efficient and per-
is motivated by muscular action. The superior anterior border of the third fectly adapted water-bed;” To this

*Hilton, John. Rest and Pain. 1863. new and revised edition. 1950. p. 24. J. B. Lippincott Co. Philadelphia O
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| add, not only rests, but rocks its found in arterial blood plus something and respiration ceased. Bystanders
cranial articular cradle. There are else - elements of which more may called out, “Why doesn’t someone
two “water-beds,” the cisterna be known in the future. The arterial send for a doctor? “ | repeated the
interpeduncularis and the cisternastream may be supreme but the ceretechnic and the same warm sensation
magna. brospinal fluid is in command. resulted as respiration returned. The
In the study of the spinal column  Out on the battlefields today ter- man turned his head and spoke to his
you learned that the ligaments holdrific explosions are creating heavy sister. The Breath of Life, not the
the vertebrae together and allow avibrations. In many instances thesebreath of air, was still present. It was
range of mobility. You might call affectthe membranes of people in thethe spark that ignited the motor. |
them check ligamnts or reciprocal environment locking them down over merely “cranked the starter mecha-
tension ligaments. Direct your attention the little cerebral lakes of cerebrospi- nism” of material respiration.
to the reciprocal tension membranenal fluid. We will be meeting this ef- The ventricles are expanding dur-
here in the cranium, the falx cerebri andfect in our practices of the future.  ing inhalation. Visualize that body of

the tentorium cerebelli. | have told you cerebrospinal fluid fluctuating

thatthe membrane continues down ) through the fourth ventricle during
the spinal column, hanging like a hol- The Breath of Life, inhalation as well as through the third
low tube, with firm attachment only not the breath of air, and the two lateral ventricles. The

at its upper area around the foramen \yas still present. It was the Vventricles dilate during this period.
magnum and one or two of the upper L During exhalation the ventricles con-
cervical vertebrae and at its lower areaspark that Igmted the motor. tract and the fluid fluctuates in the

to the sacrum. Here, ihe falx cerebri | merely “cranked the opposite direction, fluctuating also
and the tentorium cerebelli, we have starter mechanism” around the brain and the spinal cord.
the reciprocal tenS|_on membrane be- of material respiration. It is a__hydra_lullc mgchgnls_m, which
tween poles of articular attachment we utilize with respiration in the re-

in the cranial mechanism. As the duction of cranial lesions.
sphenoid is lifted during inhalation = These cases will have the same We have an articular mobility in
the reciprocal tension membrane lifts problem as one | will cite that arose the cranial base, which is formed by
the petrous portions of the temporalfrom a combination of toxic and bones that ossified in cartilage. This
bones into external rotation from the physical causes. The instance oc-is the cranial bowl and mobility
median line. At the same time we seecurred on the shore of Lake Erie would be impossible here without
the foramen magnum move forward where there is a long stretch of shal-some compensation in the vault
lifting the intraspinal membranes and low water. The man had been imbib- whose bones are formed and ossify
drawing the sacrum posteriorly be- ing moonshine liquor of poor qual- in membrane. This compensation is
tween the ilia. During exhalation the ity, for it was in the days of prohibi- achieved by two features. One is the
reciprocal tension membrane movestion. He had waded out into the wa- provision for sutural movement indi-
the opposite way; the posterior partter and was suddenly taken with acated in the serrated design of the ar-
of the sphenoid drops down, the pe-meningeal shock where the depth wadiculations between the bones that
trous portions rotate internally and the hardly above his knees. His compan-form the cranial vault. The other is
intraspinal membrane drops theion carried him back to shore where the flexibility throughout the struc-
sacrum anteriorly between the ilia. they worked over him with methods tural portions of these bones that form
Beneath the dural membrane weof respiratory resuscitation even in membrane. The diploe has two
have the arachnoid membrane bethough there was no water in his walls. The inner wall is smooth and the
neath which the cerebrospinal fluid lungs. outer is rough. There is fluid between
fluctuates within the brain, aroundthe | was a guest in a nearby cottagethe two walls. Thus, to repeat, the bones
brain, around the spinal cord, like a and we hastened to the scene uporthat are formed in membrane provide
hydraulic brake mechanism in an au-hearing the commotion. The man wascompensation to articular mobility be-
tomobile. It has an intracranial force. blue and stiff as a cadaver with no tween the bones of the cranial base that
The emergency brake system in ansign of respiration. He appeared to beare formed in cartilage.
automobile can really stop the car. dead. | grasped his temporal bones Here we have a schematic sketch
The cerebrospinal fluid is not only an and threw them into external rotation. designed to clarify the movement of
hydraulic mechanism but also hasA warm sensation appeared and resthe sphenoid and occiput. The sphe-
chemicals within it similar to those piration began. | released my graspnoid, including the sella turcica, is
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shown as a wheel with spokes. As thewe consider their form and location rotate internally.
sphenoid circumducts, or revolves, between the sphenoid and occiputand When the petrous portion of a tem-
the various locations on the wheelthen we note what the study of their poral bone rotates externally this
move as suggested by the spokes. Tharticular surfaces tells us about themastoid portion moves outward and
movement of the sphenoid is not amechanics of their motion as the this mastoid process moves inward.
backward, nor a forward movement. sphenoid and occiput circumduct into That is, in external rotation of the
The occiput, too turns like a wheel. flexion and extension at the sphe-petrous portion we find the mastoid
The two wheels turn at the same time.nobasilar symphysis. This mental pic- portion more prominent on the out-
During inhalation the sphenoid wheel ture will give us the understanding of side of the skull and the mastoid pro-
turns anteriorly and the occiput pos- the normal motion going on all the cess less prominent. When the petrous
teriorly. Thus you see the sella tur- time in the cranial bowl. From this portion rotates internally it is the other
cica and the anterior end of the basi-mechanical understanding of the nor-way around. Then the process moves
lar process of the occiput both mov- mal we will be able to observe and outward and the portion inward. Thus
ing upward. During exhalation just interpret the variations and abnor- we have evidence on the outside of
the opposite occurs. The sphenoidmalities to be understood when we the skull of the comparative rotations
bone turns posteriorly and the occiputmeet them in our patients. For we of the petrous portions on the inside
anteriorly. Thus the sella turcica drops must have a working diagnosis beforeof the skull. This evidence can be
downward, the basilar process dropswe come to consider lesions of this palpated and used in the construction
downward and the jugular foramen area and technics for correcting them.of a mental picture of the positions in
and the foramen magnum turn with Two basic motions that occur in the the sphenobasilar area. Because of the
the wheel, as represented by thecranial base other than flexion and ex-tongue and groove articulations be-
spokes. tension are sidebending and torsion.tween the basilar process of the oc-
The junction of the sphenoid and The temporal bones enter into theseciput and the petrous portions of the
the basilar process of the occiput issignificantly. In fact | sometimes think temporal bones, the relation between
an arch. It is somewhat like one of of them as mischief-maks. them is direct. From the evidence on
those bridges on the Chicago River The temporal bone moves like a the outside as to the rotation of the
that opens up and closes down, bothwobbling wheel. If you hold one in petrous portions, we can interpret the
sides together. Although it moves your hand with one finger on the tip position of the basilar process of the
downward it remains an arch as it of the petrous portion and another atocciput. The mechanism of the move-
lowers. This is an important point in the base of the mastoid process andnent between the occiput and the
visualization when it comes to cra- then contact the zygomatic processtemporal bones is quite intricate and
nial technic. This junction has been with the other hand you will observe needs detailed study. In some degree
likened to a symphysis. It is most that when you pull down on the zy- the temporal bones move with the
important as an area in the cranialgomatic process the petrous portionocciput because they are carried by it
mechanism, an area which you can-rotates externally, that is, away from on the jugular processes. The strange
not feel directly but which you must the medial line. As | lift up on the part lies in realizing that when the
visualize. It is like the area of the ver- zygomatic process you see that thebasilar process, as a spoke on the oc-
tebral bodies in that you cannot pal- petrous portion rotates internally to- cipital wheel, turns, the petrous por-
pate the body of a vertebra but youward the medial line. Now you note tion of the temporal turns along with
have the mental picture. Your sensethat the petrous portions are locatedit. Yet, at the same time there is a
of touch observes the transverse pro-on a diagonal that points forward into motion between the two bones that
cesses and that observation tells youthe head. Place them into the cranialresembles the motion between a fruit
of the position of the body. You can base between the occiput and thear and its cap.
learn to tell the position at the junc- sphenoid and fit the grooves on them The circumduction of the occiput
tion between the body of the sphe-to the tongues on the sides of the basinot only turns the basilar process but
noid and the basilar process of thelar process of the occiput and you also the foramen magnum and the
occiput by the sense of touch. This ishave the picture for motion. When the jugular processes. We view the jugu-
not difficult although it may seem so sphenoid and occiput move into flex- lar processes as a combined pivot and
to you right now. ion during the inhalation period the fulcrum process, an arrangement on
Now we come to the study of the petrous portions rotate externally. which the petrous portion is fixed.
two temporal bones as they join in the When the sphenoid and occiput turn Thus, if the basilar process moves the
movement of the cranial base. Firstinto extension the petrous portions pivot moves along with it, yet that
a
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pivot allows the tip of the petrous tween the occiput and the temporaland become fixed in that position
portion to move forward and the bones first feel along the occipitomas- there would be lack of mobility that
lower area of the mastoid portion to toid suture and locate each bone. Inwould prevent the movement in the
turn backward. This occurs in inha- getting acquainted with the area usedirection of extension. For diagnosis
lation or flexion at the sphenobasilar light palpation and locate the groove you would have all the appearances
symphysis. As the basilar processon the undersurface medial to thethat go with the flexion position and
turns backward during exhalation the mastoid process, then feel the pulsewhen you tested for motion you
pivot moves along with it and the tip of the occipital artery. The articula- would find that the area could move
of the petrous portion moves back- tion is medial to this. Draw your fin- in the direction of flexion but not in
ward as the lower area of the mastoidgers along it at the same degree othe direction of extension. So you
portion turns forward. As with the palpation. You can detect the move-would call it a flexion lesion. The
fruit jar and its cap, when you turn ment like the fruit jar and its cap of opposite would be the case with an
the jar in one direction and the cap inwhich | spoke. The movement is extension lesion. We will also discuss
the other, while the pivot and the pe- somewhat like a crease in a piece ofsidebending and torsion lesions of the
trous portion move forward the basi- cardboard. It moves outward and in- sphenobasilar area. Thus for diagno-
lar process moves in one direction andward. Do not press in and obstruct thesis and technic we will have these four
the petrous portion in the opposite. movement. This is an intricate mecha-sphenobasilar patterns to work with.
You can now see why we have thatnism and your touch must be very There are these factors to think about:
concavity right back of the jugular lightin order to sense the movementsthe mechanics of movement that the
processes and the pivot, and why theand interpret them in making your anatomical design of the articular sur-
lower area of the mastoid portion is diagnosis. You do not do this to fix a faces permits; what each of the four
convex. suture. You feel it. patterns looks like and feels like on
During inhalation the anteriorend ~ When you have the feeling it is the outside of the head; how to test
of the sphenoid makes a nosedive,necessary to visualize the mechanisnfor motion in making a working di-
that is, noves down as the area of theand how it works in order to under- agnosis and how to use that diagno-
sella turcica moves up. What happensstand what you feel and learn to knowsis in applying a technic that will cor-
at the sphenosquamous articulationhe difference between the normalrect the lesion in the easiest and most
We find that the upper half of the greaterand abnormal from experience. You successful way.
wing is beveled externally and the up- have the pivot going forward and the  What happens in flexion of the cra-
per half of the squamous fion of the  petrous going along with it during in- nial base?
temporal bone is beveled internally halation and yet the petrous is turn- We have seen that when the oc-
and then at a niche at about the in-ing in the opposite direction at the ciput turns as a wheel the basilar pro-
fratemporal line the beveling changessame time. You have the pivot and cess is turned forward and the jugu-
so that the lower half of the greater fulcrum moving backward in exha- lar process and foramen magnum are
wing is beveled internally and the lation and yet the temporal bone is also turned forward. The petrous por-
lower half of the temporal is exter- turning in the opposite direction. As tions of the temporal bones rotate
nally beveled. In the early days of my you study this mechanism you will externally and we have the mastoid
explorations, | was able to disarticu- find that this is a lateral and inferior portions more prominent on the out-
late the temporal bone from a skull area. But when you examine this side of the skull and the mastoid pro-
that | owned, by prying it apart with pivot it ismore of a superior articular cesses inward. The upper area of the
a small blade of a penknife. Becausesurface. Alittle turning point that means temporal bones is turned forward and
of my mental picture of this mecha- a lot in that mechanism. The pivot the area at the parietomastoid articu-
nism | knew how to take it apart. If moves forward and the temporal bonelation is outward.
you will place the fingers of one hand turns on the lateral surface. That pic- The sphenoid wheel also turns at
beneath the mastoid process andure must be in mind when you come the same time and as the anterior end
spring in on the greater wing of the to a lesion. You are twisting it in the goes into its “nosedive” the greater
sphenoid with the other hand, or bet-concave and convex surface. wings move forward. This movement
ter with another finger of the same  What is a cranial lesion? Supposecarries the eyeballs forward, the angles
hand, you will feel the action that this we use flexion as an example. If the of the frontal bones outward and there
sphenosquamous design permits. It issphenobasilar symphysis had movedis thus a receding at the metopic suture
not difficult. a little beyond its normal range of where the two frontal bones join. We
To feel the intricate movement be- movement in the direction of flexion find that the ethmoid notch in the or-
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bital plate of the frontal is widened pos- nal rotation of the petrous portion it undreamed of possibilities to yield.
teriorly and the ethmoid bone is moved also aids in external rotation of the It is not a speciality in the sense of
backward. The lateral parts of the eth-zygomatic. The sphenoid does not asapplying to just one region of the
moid contain a collection of air cham- a rule articulate with the maxilla and body but it does provide the opportu-
bers and the fragile turbinates curl andneither does the temporal bone, butnity, should you wish, to specialize
uncurl during inhalation and exhalation they do articulate with the zygomatic, osteopathically in the treatment of
like the leaves of a tree. the midline  which in turn articulates with the eyes, ears, nose and throat.
you have the perpendicular plate of maxilla. In the orbital cavity thereis  Now to consider the sidebending
the ethmoid articulating with the eth- the sphenomaxillary fissure which we type of sphenaobasilar lesion. In a
moidal crest on the front of the sphe-see can provide for a widening andsidebending rotation of the sphe-
noid body and with the vomer, which narrowing of the cavity. nobasilar junction with the convex-
in turn articulates with the body of In the flexion type lesion at the ity to the left, the greater wings of the
the sphenoid at the rostrum. Thesphenobasilar area we have what wesphenoid would be tipped so that the
vomer runs out over the palatines andcall a wide type of skull with the wide right wing would be higher than the
maxillae like a plowshare and with orbital cavity and the forward eyeball. left while the sphenobasilar junction
the perpendicular plate of the eth- This gives you an observation cue forwould rotate down on the left. At the
moid makes up the bony part of the diagnosis. You palpate for motion to same time the occiput tips upward on
nasal septum. confirm your diagnosis through ob- the right and downward on the left
As the sphenoid circumducts there servation. In the extension type lesionside. The basilar process is included
is movement between the ethmoidwe have the case where the physi-in this so that it is tipped upward on
and the vomer, a little gliding move- ologic motion in the direction of ex- its right side and downward on its left
ment. The pterygoid processes hangension has gone beyond the normalside: on the side, not the end. When-
down below the body of the sphenoid range at the sphenobasilar symphy-ever the basilar process tips up on one
and as we follow their movement as sis. You may find it in cases of bron- side and down on the other side in
spokes of the wheel we find that they chitis and asthma. The petrous por-this way, the effect on the position of
go downward and backward. They tions have rotated internally and sothe petrous portions of the temporal
turn, as you know, in grooves or you find the mastoid portions and the bones is direct. The petrous portion
tracks on the back of the little pa- mastoid angles of the parietals to beon the high side is carried into the
latines. The palatines fitinto the max- medial and the mastoid processesposition of internal rotation and the
illae so that the pterygoid processesprominent. The effect is a narrow petrous portion on the low side is car-
turn the maxillae through them out- shape of the skull. The sphenoid isried into the position of external ro-
ward and posteriorly, the same as thebackward, the frontal inward and the tation. So, again, the evidence as to
angles of the frontal bones are turned.ethmoid notch is narrowed posteri- the position of the petrous portion of
You will find that the teeth, the upper orly. The maxilla is up and drawn in- the temporal bones tells you about the
incisors, will have a receding move- ward and the zygomatic bone hasposition of the basilar process of the
ment the same as the frontal bonesturned inward thus narrowing and occiput. On the face there will be a
As the greater and lesser wings of thedeepening the orbital cavity. The eye-wider orbit and a forward eyeball on
sphenoid form part of the orbital cavi- ball is receded into the deepenedthe side of the higher great wing and
ties and as four of the extrinsic space. Here you have a factor to con-a narrower orbit with a receding eye-
muscles of each eyeball have theirsider when thinking about the shapeball on the side of the lower great
origin around the optic foramen be- of the eyeballs as related to near andving. Thus, with sidebending to the
tween the roots of the lesser wing, thedistant vision. left the great wing being high on the
forward movement of the greater You see that patient coming in with right the wider orbit and the forward
wings makes for a forward position a narrow skull and receding eyeballs.eyeball will be on the right.
of the eyeballs in flexion. Observation indicates the sphenobasi-Sidebending rotation at the sphe-
The greater wing of the sphenoid lar extension type. Palpation tells the nobasilar to the right would be just
articulates with the zygomatic bone story. Why? Because you have thethe opposite.
in the lateral wall of the orbit. As the anatomical-physiological under-  Here we have what we call a tor-
wing comes forward in flexion of the standing and the ability to apply the sion lesion, meaning here a twist at
cranial base it tips the zygomatic bonekeynote of Dr. Still's technique, the sphenobasilar junction. In this
outward. As the zygomatic process of namely, thinking, feeling, seeing, case the greater wing is high on the
the temporal bone is moved in exter-knowing fingers. Osteopathy still has right and the basilar process is high
a
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on the left. You see that the basilaryour fingers can determine the type that occurs in a motor. It is always op-
process is tipped in the opposite di-you are dealing with. erating in a direction toward the nor-
rection to the tip of the sphenoid. In technic we endeavor to follow mal. That is intracranial force.
Now, whenever the basilar process isDr. Still's methods. That is, getting  Note-At this time Dr. Sutherland
tipped up on its side you will always the point of release with no jerking was demonstrating the methods he
find the petrous portion in internal and then allowing the natural agen-was speaking of and the members of
rotation on that side. In this case thecies to return the bones to their nor-the class were located two to a table
left petrous portion is in internal ro- mal relations and positions. What areabout the room as they practiced what
tation. With the greater wing high on the natural agencies? The ligamentshe was teaching — The verbal descrip-
the right we have the wider orbit and not the muscles, are the natural agention of the general idea of cranial
the forward eyeball on the right and cies for this purpose of correcting the technic is to be found on page 67 in
the externally rotated temporal on therelations and positions at joints. Dr. The Cranial BowkF
right. On the patient’s left side we Still's application of the technicisthe  In application the flexor profundus
have the narrower orbit with the re- gentle exaggeration of the lesion thatdigitorum muscles are used for lever-
ceding eyeball and the internally ro- allows the natural agencies to drawage. The origin of these muscles is in
tated temporal. the bones into place. Dr. Still has the forearm and the action is in the
Now look at these differences as taken my hand in his and allowed mefingers. | liken these muscular agen-
they can be seen in the general effecto feel the lesion as it was being ex- cies to the handles of a pair of pliers.
they make on the contours of the headaggerated and then as the naturallhe fingers are interlaced and | pull
as a whole. In the sidebending typeagencies pulled the bones back intoor draw with the digits. The force is
you will see that the side of the head,place. There is reason for applying guided along the index finger, then
from front to back, on the side where that technic in the cranial mechanism.along the little finger, then the middle
the sphenoid and occiput are high, isThe difference between spinal tech-fingers. One finger does one thing
flatter, even concave in some in- nic and cranial technic is like the dif- another does another while lifting the
stances, and on the other side it isference between an automobile me-parietal bones upward. In this lift you
longer and fuller, even convex to a chanic and a watchmaker. We do notlift these angles of the parietals outward
marked degree in some instancesforce anything into place in the re- and upward. At the same time you can
This can be verified by palpation. duction of the lesion. We have some-lift the mastoid angle and pull it for-
With this picture in mind you then thing more potent than our own forcesward by exercising the index finger.
make your real working diagnosis by working always in the patient towards  In this test you place one palm over

the feel for mobility. the direction of the normal. the occiput with the fingers extended.
Now you can't get your feel down  What are the normal agencies in Be certain that you are on the occiput
to the area of the sphenobasilar juncthe cranium? They are: and not on the temporal bone. The
tion itself but you can grasp the sphe-1 —The brain - the motor of other hand grasps the greater wing of
noid in front and the occiput in back  respiration. the sphenoid. Rotate the greater wing
and turn each of them gently, care-2 —The cerebrospinal fluid. anteriorly and the occiput posteriorly,
fully, so as to get the range of mobil- 3 —The reciprocal tension membrane.gently and carefully, to see how much
ity or possible motion. If you find that movement there is in the upward

the range of mobility is more in ex-  When we exaggerate the cranialmovement at the sphenobasilar junc-
tension then it is the extension typelesion to the point of articular release tion. Do not tilt the head. You are
of lesion. If you find that the greater we have the patient cooperate throughmoving the sphenoid and occiput
wing moves up farther on the right respiration. That is exhaling as deeplyonly. Some of you place your hand
and the occiput farther on the left thenas possible and then holding thebeneath the sacrum to see if you can
it is the torsion type with the greater breath as long as possible. When undetect evidence of the motion at the
wing high on the right. If you find that able to hold it longer there is a sud- sphenobasilar symphysis. Now throw
the greater wing moves up farther onden inhalation ovewnhich the patient the sphenobasilar junction down-
the right and the occiput also moveshas no power. It moves in the normalward, just the opposite of what you
up farther on the right then you have direction and we find that the motor did to produce flexion and repeat the
the sidebending type with the convex- causes the cerebrospinal fluid to fluc- movement into flexion. Notice the
ity to the left. With the necessary ana- tuate in the membranes. Have you seetemporal bone when it rotates exter-
tomical-physiological knowledge a force pump? Often that is the changenally, moving along at the same time
that the bottom part turns backward

Sutherland, William G. The Cranial Bowl. 1939. Mankato, Minnesota. Free Press Co.
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and the squamous part forward; the Now that you have the picture of They lie on the outside of the neural
mastoid process going inward. Placethe rotation of the temporal bones youtube and within the arachnoid mem-
the index finger over the can learn to fluctuate the cerebrospi-brane. The choroid plexus on the roof
parietomastoid suture. Have the pa-nal fluid by alternate rotation of the of the third ventricle stretches out
tient inhale deeply. Note the action temporals. In this method the tento- during inhalation.

that takes place. Visualize mentally rium cerebelli fluctuates the cere- In thinking about the choroid
the picture of the cerebellum moving brospinal fluid not only in the cra- plexus, realize that Dr. Still was a
with the foramen magnum and the nium but also in the entire spinal col- thousand years ahead of us in his
body of cerebrospinal fluid in the cis- umn. You can use the method for test-mental picture. What does he mean
terna magna. See the cerebellum exing the mobility of the temporal when he says that the brain is God’s
panding - the fourth ventricle expand- bones. You can throw the petrousdrug store, having in it opiates, acids
ing. The cerebrospinal fluid is in com- portion into external rotation and by and every other drug thought neces-
mand. The tentorium cerebelli is changing the pull you can throw them sary for human happiness and health?
above the roof of the fourth ventricle. into internal rotation. Thus you tell If you become a mechanic of the cra-
Here you have the temporal bones, nial mechanism by correcting a cra-
the petrous portion in external rota- nial lesion you then become the phar-
tion. During inhalation see the mem- macist. There is no end to this
branous connection with the cerebel- Swedenborg’ two hundred thought. It is not a new thought.

lum and the tentorium. years ago, said there is  swedenborg, two hundred years ago,
Throw the sphenobasilar into ex- movement of the brain. said there is movement of the brain.
tension and note the petrous portion Have we anything Have we anything totally new? No.

rotate internally. The pivot on the The juices of the body are most

totally new? No.

occiput goes backward and so does
the foramen magnum. The intraspi-
nal membranes drop down and the

important. Especially the cerebrospi-
nal fluid. 1 call attention to the fact
that the little pituitary body is sur-

base of the sacrum falls anteriorly. Asthe mobility of the temporal bones. rounded by a wall of blood on every
the occiput turns in this direction it Do not compress. With the same side. Speransky would have recog-
carries the petrous portion backward.sense of touch, drop onto the lamb-nized a movement of the brain and
The mastoid portion is inward and the doidal suture. You will sense a move- cranium as a respiratory mechanism
lower area goes forward as the squaiment somewhat like a crease in aif he had gone further in his experi-
mous portion moves posteriorly. In cardboard . . . Use those thinking, ments.
exhalation the mastoid process will feeling, seeing, knowing fingers! In my experiments | had to use my
be outward. In inhalation the mastoid Now, have your patient hold his own skull. Why? Because it was |
process is inward, the parietomastoidbreath out. Visualize the compressionwho had to possess the personal
suture is prominent and the mastoidof the fourth ventricle. The patient is knowledge. | found that not only did
portion is outward by comparison doing more compressing than youthe cranial articulations have mobil-
with the process. are. Then there comes a sudden inity but that there is also movement of
Try to bring the left greater wing voluntary inhalation. Then a sensa- the intracranial and intraspinal mem-
up as you also bring the occiput up tion of warmth is felt through the area branes and, best of all, a fluctuation
on the right. This tests the sphenobasi-of the third and fourth ventricles. The of the cerebrospinal fluid. | also found
lar position of sphenoid up on the left movement of the diaphragm changesthat | could feel that fluid in the cra-
and the basilar process up on the rightWhen that point is reached all the flu- nium of my patient. Take a can of
Detect the mobility at the sphenobasi-ids of the human body change, includ-water, and give it a shake and set it
lar junction. Now try sphenoid up on ingthose of the eyeballs, toes, fingers,down. Place your hand on the can and
the right and bsilar process up on the heart, et cetera. You start the motoryou will feel the water within it fluc-
left. Next try the sidebending rotation. that runs this. A branch of the arterial tuate. You can feel such a movement
Move the sphenoid up on one side andnflow runs up through the body of in the cranium. You know what you
the sphenobasilar junction rotates to thethe cerebrospinal fluid, up on the roof are feeling for. When | used a pari-
other. Test the sidebending rotation toof the third ventricle, out onto the etal lift on my head the effect was as
the right. Turn the sphenoid and occiputwalls of the lateral ventricles and an- though someone were milking my
up on the left. This rotates the sphe-other on the roof of the fourth. These fingers, toes, et cetefa.
nobasilar junction to thieght. go to make up the choroid plexuses.
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2002 Scott Memorial Lecture

Social Capital and
Osteopathic Medicine In Transition

Robert C Ward, DO, FAAO

Summary

Social capital is the relational glue that holds groups and societies together. Both corporate and individually prac-
ticed osteopathic medicine are intimately involved in these high stakes relationships. Social capital shapes the norms,
as well as the quality and quantity of societal, institutional, and social interactions, including all private, public, and
personal relationships. In general, social networks use social capital to facilitate coordination and cooperation among
groups and individuals by increasing their potential efficiency. Horizontal social capital relationships are character-
ized by social networks that influence individual, family and local community productivity and well-being. The health-
related implications are readily apparent. Local governments, schools, churches, and service organizations, as well as
families, are good examples. Vertical social capital relationships are characterized by inter-institutional dealings that
control the behaviors of organizations, and, by extension, their constituencies. Institutional and governmental politics
are good examples. Another example is “the greater osteopathic medicine health care network”, with its increasingly
complex and influential, world-wide influence through directly affiliated and semi-autonomous stake-holders.

The following discusses a few social capital concepts from a number of standpoints, including the role of AT Still as
he set the both the American and international osteopathic social capital networks in motion.

The Scott Memorial Lecture is extra special. | have been a Harry My gosh! | have spent my whole
funded by the Academy for delivery toTruman fan from the time he took life within the osteopathic profession;
students at the Kirksville College of office in 1945, while | was in junior 70 of its 128 years. This works out to
Osteopathic Medicine (KCOM). The high school. almost 55% of its total existence. By
lecture was established by the family Dean Osborn tells me that this is virtue of having been born into an
of Drs. J.H.B. and Katherine McLeod the first time the Scott Lecture has osteopathic family, my brother and |
Scott to demonstrate “the original and been given on the occasion of thespent our formative years discussing
basic techniques as first developed byWhite Coat Ceremony. For this op- the profession’s future around the
Dr. Still in founding osteopathy.” portunity, | am doubly pleased, since family dinner table. It was as natural
better than half my 32 year academicas eating and sleeping. Enmeshed in
career has been and continues to béhe osteopathic web, we could not
spent working with pre-clinical, clini- possibly have escaped. Osteopathic
cal, and post-doctoral students like medicine, with its political ups and
yourselves. downs was always a topic for con-

versation. For better or worse, clas-
Introduction sic osteopathic principles and their
During my musings for our time applications were seldom mentioned.

Greetings

First, | must thank the American
Academy of Osteopathy and KCOM
for the honor of sharing some of my
thoughts with you today. Forty-nine
years ago | sat where you are. Not

only does this seem impossible, but, . .
importantly, | could never have pre- together, itoccurred to me for the first_SINCe our parents were native Ca-

dicted a career path that gives me thdime that through an accident of his- nadians, we seldom discussed Ameri-
privilege of sharing this important {ory and genetics, my life within os- " T)'S.tory’b”‘)t eved the C""L.War.
occasion with you. Joining you on the {€opathic medicine began a mere 15(an obvious hree(;] OhOSt;Opatl Ic et"d
Truman State University campus is Yrs following the death of AT Still. quette). On the other hand, we learne

ad
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lots about Canadian history with its terms. This is because | regularly easesocial capitalconcepts accept-
splendid amalgam of British and work with both corporate and com- able to almost everyone.
western frontier roots. mercially oriented osteopathic col-  Another, important example: Still

Growing up in the suburbs north leagues, who either quietly or openly hired highly qualified physicians like
of Detroit, Michigan, prevailing os- disagree with this point of view. the Edinburgh Scotsman William
teopathic topics dealt with hospitals ~ Why is this so? Smith who taught anatomy, and J
and hospital development, osteo- After decades of reflection and Martin Littlejohn, the ASQO’s first
pathic practice rights, including ex- experience with fellow professionals dean and teacher of physiology and
clusion of DO’s from hospital staffs of every possible osteopathic persua-psychiatry. It is arguable as to where
and military service. Eventually, third sion, | am convinced th&indamen- and when Littlejohn got his MD de-
party reimbursements took centertal perceptions of osteopathic prin- gree, but that is beside the point. An
stage and remain there today. ciples and their practices continue to early trend was underway.

In retrospect, our family was wit- challenge everyone in the greater os-  Still and Littlejohn often disagreed
ness to the extraordinary and dramaticdeopathic networkpoth nationally about curricular conteritBefore
evolution of both corporate and com- and internationally. Everyone seemslong, these disagreements were to
mercial American osteopathy and its to believe they are important, but, for have national and world-wide conse-
evolving, often controversiasocial  better or worse, believing and acting quences.
capital that was every bit as exciting are very different behaviors. With the benefit of hindsight, their
as anything the profession has expe- The problems are particularly per- substantial disagreements amounted
rienced before or since. verse in this, the early part of the’21 to an osteopathic social capital fight

And so, today, | have chosen to century as shifting standards for os-that continues, even today, in some
spend a few minutes discussing ourteopathic principles’ applications as- sectors. In social capital terms, their
complex and evolving osteopathi- sume new and unanticipated roles. eventually strained relationships led
cally-orientedsocial capital relation- to the spread of osteopathic education
ships.l do this hoping that some of AT Still started it all and practices to the major metropoli-
the ideas will help us look to the o these often contrastisgcial ~ t@n centers of Chicago in 1900, and,
profession’s future with more clarity capital relationshipscan work to-  €ventually, to the establishment of the
and optimism. gether for the profession’s common British School of Osteopathy in Lon-

After 45 years of clinical practice 504 is on ongoing dilemma that, don in 1917.
and teaching, | have come to under-perhaps unwittingly, began with Still, ~ My evolving interpretation of his
stand that corporate and commercialpimself. position is twofold. First of all, Still
American osteopathy stand separate For example, he advocated betterWas deeply concerned about the rou-
and distinct from institutionally orga-  gyrgical and obstetrical practices, astine use of obviously ineffective poi-
nized osteopathic medicine. well as state-of-the art psychiatric care.SONS for a wide variety of medical ill-

For the most part, both their cor- At the same time, he raged against thé'€ss- Additionally, he was instinctively
porate and commercial activities op- se of most drugs and vaccines and@nxious about corporate and commer-
erate more or less ambiguously in4qyocated the use of manipulative treatCial osteopathy’s future. Institutional
local and general community settings. ment for virtually everything. osteopathy, in the form of the Ameri-
Sometimes the osteopathic identityis  Typjcally, Still declared that in or- €an Osteopathic Association and the
clear. Often, it is not. On the other ger 1o practice “good” osteopathy, a Association of Osteopathic Colleges,
hand, institutional osteopathic medi- gocjal capital notion, all one needs toWas growing quickly and becoming
cine uses its considerable social capitaye is a thorough knowledge of struc-Pelitically more powerful.
tal to specifically identify itself as & yra| anatomy and its many functions. ~ AS general osteopathic social capi-
distinct, socially cohesive group. | am gor many, particularly for many of his t@l picked up speed, Still's charis-
not sure these comparative differ- «eqylar’ physician students who were Matic leadership inevitably gave way

ences are much appreciated. familiar with pharmaceuticals, his po- t0 perceived needs of the larger os-
Do they make a difference? You gjtion was difficult to accept. teopathic community, licensure and
bet they do! On the other hand, he also empha-full practice rights, in particular.

Do they specifically involve osteo- gjzed concepts of structure and func-  And so, after this lengthy pre-
pathic principles and their many ap- tjo, that speak to the importance of a@mble, what s social capital, and how
plications? Personally, | think they do. peajthy life style as well as appropri- 1S it defined?

Realistically, however, this is a tough ate interventions for illness and dis-
question to answer in straightforward Social Capital and social cohesion
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A term borrowed from the fields the implications are huge for indi- With the exception of Michigan, each
of economics and political science, viduals and corporations alike. of the other three had strong educa-
social capitalis the relational, i.e., tional and clinical training programs.
behavioral, and economic glue thatWhat about vertical social capital? Michigan ultimately sustained itself
holds like-minded groups and soci-  Vertical social capitahccumulates  With a state-wide network of indepen-
eties together. Social capital, itself, within and among formal institutions, dently administered community hos-
works through relational networks of as well as less formal, but connected pitals that began in Detroit.
horizontal and vertically organized corporate relationships. Obvious ex- This reality slowly began to
relationships. amples are public agencies, insurancehange in unexpected ways during

Social capital and social cohesion companies, and organizations. Ex-and after World War I1. Favorable fed-
work together. Large measures ofamples are The American Osteo-eral and state-by-state legislative
each create and sustain support netpathic Association, The American changes opened many new pathways
works and relationships of all types. Association of Colleges of Osteo- for the profession. Spearheaded by the
Corporate osteopathic medicine eas-pathic Medicine, the National Board AOA, the driving principles were fed-
ily fits the definition. of Osteopathic Medical Examiners, eral support for osteopathic hospital

and the American Osteopathic Hos-construction and unrestricted medical/
What is horizontal social capital? pital Association. Collectively, each osteopathic practice acts. At first unin-

Horizontal social capitatefers to  represents any number of complextended, a surprisingly important social
the social glue that holds individual formal and informal, interdependent, capital feature was the profession’s
and local relationships together. institutional social capital relation- ability to economically educate and
Forms of horizontal capital may be ships. The American Medical Asso- train large numbers of community-
the primary reason you chose an os-<iation and the rest of mainstream based general practitioners.

teopathic career. medicine play increasingly high pro- ~ Corporate osteopathic medicine
Examples of cohesive horizontal file roles in this evolving state of os- continued its growth in other ways.

social capital relationships are: teopathic affairs. In the 1960s, some 20 years after WW

friendship networks, families, clans, Il, new college development took off

tribes, and congregational religious What about social capital failure? ~ with the establishment of the first
networks. Perhaps it was a particular  Persistently incomplete or dys- publicly funded osteopathic college
osteopathic physician, or maybe youfunctional horizontal and vertical at Michigan State University. At the
had a particularly good relationship capital networks are also at risk for same time, several other institution-
with a colleague or friend who intro- failure. Obvious current examples areally based activities were operating
duced you to the profession. The pos-personal alienation and divorce, asin concert, including hospital, college
sibilities are endless. Importantly, that well as the devastating economic andand post-doctoral accreditation under
individual or individuals will always  social fallout experienced by numbersthe (social capital) auspices of the
be remembered, both individually and of American corporations and their American Osteopathic Association,
corporately. employees. the American Osteopathic Hospital
For example, earlier today, Dean Association, and the American Asso-
Osborn told me about his decades oldHow do these concepts relate to ~ ciation of Colleges of Osteopathic
relationships with five former class- 21st century osteopathic medicine? Medicine. .
mates from right here in Kirksville. In my view, both social cohesion Perverse_ly, and to the dls_may_ of
They often studied and socialized to- 54 slowly accumulating vertical so- Many; tradltlo_nal osteopathlc prin-
gether. In some cases they trained togg capital, have kept corporate os-ciples, the basis for t_he birth {:lnd e_arly
gether after graduation. Now they teopathic medicine together for a grovvth ofthe profe_ssmn, recelve_d little
maintain contact on a more or lesspymber of under appreciated reasons'”! the way of serious academic and
regular basis, both individually and This has not always been the caseCI'n!Cal attention during this growing
institutionally through their organiza- 4¢ross the country, however. period. In many ways, fun(_iamen_tal
tional work. An example: For over 50 years, the osteopathlcally-on(_en?ed social capital
If, on the other hand, social capi- gqcial capital of both corporate and Was given lower priority, perhaps even
tal and social cohesion are persis-jnstitutional osteopathic medicine Sduandered, in the rush for licensure,
tently incomplete, related social net- ;45 sustainable in only a few states hospital development, and recognition
works are often forced to restructure \jost notable were Missouri, Michi- for general practice as a central osteo-
or ultimately fail. Alienation and di- gan, Pennsylvania, and California. pathictheme.
vorce are common examples. Clearly, 0
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In retrospect, it is clear that several  Two relational networks picked up of isolation, lack of mobility, and se-
social capital strategies weresogtive.  the pieces. The first, was a small vere right shoulder and neck pain. For
All were successful, but often in group of dedicated practitioners pain control, he was taking strong
unpredicted ways. For example, working with a politically astute narcotics that did little but make him
originally independent osteopathic group of committed lawyers and lay sleepy and constipated.
hospitals have, for the most part people; horizontal relationshipstothe  To my inexperienced clinical eye,
morphed from free-standing institu- rescue. The second was institutionalhis plight seemed entirely reasonable:
tions into branches of large, multi- osteopathic medicine in the form of right sided paralysis, pain from lying
institutional mixed-staff entities. In the American Osteopathic Associa- on the same side, why not? After two
social capital terms, these tion, with its political, financial, and or three evenings together, | impul-
megamergers are economically usedegal resources. Vertically organized sively asked him if he would let me
ful corporate social capital structures social capital also to the rescue. examine his neck and shoulder using
for clinical and educational and re- my steadily improving, but still primi-
search activities. They also representEvolving social capital becomes tive, osteopathic palpatory and treat-
access to the socially diverse systempoth personal and institutional ~ ment skills. He readily agreed. Much
represented by mainstream allopathic  To illustrate my points in more to my surprise, there were extensive
medicine. personal terms, | have chosen toand easily identifiable musculoskel-

speak of two of my student experi- etal findings in his cervical soft tis-

How the profession was nearly lost ences as a way of outlining some ofsues and spinal mechanics.

Significantly, an internal break- the complexities. Both were person-  To make a long story short, appli-
down of social cohesion and misap- ally instructive and took place almost cation of softly applied osteopathic
plication of accumulated social capi- 47 years ago when | was a third yeartreatment methods on two separate
tal by a small group of powerful DO’s student at your sister school in Kan- days took care of his neck pain and
in California created one of the great- sas City. Each incident turned out to 90t him off narcotics. Today the meth-
est crises in the profession’s history. be a life-changing event, but for very ods are called functional indirect tech-

Beginning in the 1930s and into different reasons. Of course, | didn’t Niques. At the time, our Kansas City
middle of the 20 century, corporate realize it at the time. Almost five de- faculty merely labeled them as forms
osteopathic medicine in California cades later, it seems clear to me thaPf osteopathic treatment. From then
became the largest arm of the profesthe concept of evolving social capi- On, | was hooked. Osteopathic ma-
sion. By 1950, the state’s major teach-tal forms a cordor each. nipulative care became an instant
ing facility included one half of the The first episode involves student educational priority and has been in-
total beds of the Los Angeles County clinical performance at the bedside, corporated with my clinical and
hospital, and students from all six a patient-doctor interaction. The sec-teéaching work ever since.
osteopathic schools regularly fought ond, unwittingly, involved some ofus ~ In the context of this discussion,
for training slots. with osteopathic medicine’s corporate Significant horizontal social capital

California’s social capital blunder evolution from so-called “cult” toin- Was banked for future reference, that,
occurred when a number of power- clusion in American medicine’s main- in literal terms, has come in handy

fully connected osteopathic physi- stream. thousands of times over.

cians decided they would be better off

without the “greater osteopathic pro-  Episode Onehorizontal social Episode TwoThe Cline Commit-
fession.” As we know, they seriously capital develops at the patient’s bed-tee of the American Medical Associa-
misjudged the social cohesiveness ofside. tion links itself withevolving verti-
their colleagues across the United  In 1955, a number of third-year cal institutionally based osteopathic
States. students sometimes worked as privatesocial capital

In social capital terms, their politi- duty aides to earn extra money. My My second incident occurred a few
cally motivated moves, an example new patient, an 81year old widower, months later, when two or three mem-
of manipulatingvertical social capi- lived alone and was mostly bedrid- bers of our class were asked to make
tal relationships were not sustain- den from a severe stroke that para-2 command performance before the
able. Importantly, there was a major lyzed along the whole of his right American Medical Association’s
social disconnect between side. He spent most days propped uppline Committee. A five membed
California’s power elite and the rest |eaning to the right. Not surprisingly, hocinspection team, the group was
of the American osteopathic network. he was depressed from a combinationinspecting the pre-clinical and clini-
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cal curriculums in three of the five face osteopathic medicine, both real sense, he was a renaissance man.
osteopathic colleges. Both Kansasindividually and corporately.
City and Kirksville participated, Now that osteopathic medicine has What might this mean for the
along with the Chicago College of come so far, a number of long-range, profession’s future?
Osteopathy. socially vexing problems continue to Of course, no one knows, but
After meeting with administrators, demand the profession’s attention.trends can be seen. An obvious ex-
our student group was asked to indi-what are to be reasonable and realisample is the growing diversity and
vidually demonstrate history, physi- tic goals for the following? cultures of our student bodies across
cal exam, and differential diagnosis  >Applications of osteopathic prin- the profession, our long-term future
skills with an unknown patient. Dur- ciples and practices in a context of stake-holders. On this basis alone,
ing our time together, team membersaccelerating integration with main- both individually practiced and cor-
showed considerable interest, particu-stream American medicine. porate osteopathic medicine needs to
larly in our palpatory skills. In the  >The use of carefully-crafted os- continuously evaluate, re-think and
process, they asked gently straight-teopathic manipulative treatment in a nurture its fundamental concepts.
forward questions and obviously context of total patient care increas- Fortunately, efforts along these lines
were accustomed to dealing with nov- ingly driven by evidence-based prac- are occurring, both within the osteo-
ice clinicians. The whole experience tices. This problem includes the in- pathic college network, the National
was actually quite pleasant. creasingly complicated interactions Board of Osteopathic Medical Exam-
Afew weeks later, the Committee among labor-intensive primary care iners, and the American Osteopathic
filed a favorable, but not unanimous health care delivery systems, includ- Association.
report with the AMA House of Del- jng demands that more patients be
egates. Their vote was 4-1 in favor of seen in less time. Examp|es of suc-Conclusion
recognizing osteopathic medicine ascessful adaptations to these demands Obviously, Andrew Taylor Still
a legitimate and medically qualified are practices that integrate mid-levelwas and continues to be a role model
group, albeit with substandard facili- practitioners of all kinds; clearly an for many. In many ways, he was clair-
ties. It was impossible to disagree accelerating trend that mitigates voyantly ahead of his time. In oth-

with this latter judgment. against the use of palpatory diagno-ers, he was glaringly unable to see

The House of Delegates was sjs and manipulative treatment.  the future. Itis to his credit that those
thrown into an uproar, to putit mildly. who followed have adapted, some-
Ultimately, it was decided to reject \what can one person do? times reluctantly, to the profession’s

the majority report and continue the g, what is one to do? After a life- changing social capital demands. In
policy of denying recognition, i.e., time in the profession, it seems to meretrospect, | suspect that many insti-
removing the “cultist” label from cor- - that we need to continuously commit tutionally-based osteopathic choices
porate osteopathy had to wait.  eyolving osteopathic horizontal and were different from those Still, him-
_ Inthe context of this discussion, it yertical social capital to aspects of our self, would have made. He was, after
is easily seen that banked verticalyyork that make a real difference with all a charismatic leader with little tol-
social capital relationships among the patients. In my biased view, this erance for consensus, the glue that
AMA membership was (atleast ttm- means committing oneself to learn- ultimately sustains all social capital.
porarily) more powerful than that of g and clinically using palpatory di- On the other hand, his feisty personal
either its blue ribbon committee or the 5gnosis and manipulative treatment intraits and prescient common sense
osteopathic profession. a wide variety of settings. continue endearing him to many.
_With the benefit of decades-long  Thjs is exactly what Dr. Still did After all, that is why we gather here
hindsight, however, we now know gafier several years of ruminating over today.
that favorable treatment for corporate hjs fyture and what it might look like.  There is much more to say, but our
osteopathic medicine eventually be- Apyone with even a passing knowl- time together is short. It is a privi-
came inevitable. An obvious current eqge of his life's ®ry should realize lege and pleasure to share some of
example of change is the presence ofhat he was particularly clever at de- my thoughts with you on this impor-
hundreds of osteopathic physiciansyejoping and sustaining varieties of tant occasion. May good fortune and
with dual memberships in both the gqcia| capital through a combination of personal fulfillment go with you as

AOA and the AMA. charismatic religious fervor, adept pa- you begin your osteopathic journey.
_ o tient care, a deep core knowledge of
Long range social capital issues anatomy, and political will. In a very 0
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The Primary Respiratory Mechanism

Kenneth E. Nelson, DO, FAAO, FACOFP

Introduction more developed than the sciences oand body temperature regula-
William Garner Sutherlaridpro- physiology and biochemistry. tion.3171°2These oscillations are the
posed the primary respiratory mecha- Phy_siology and biochem?stry are result of a complex _interaction be-
nism (PRM) that unites the funda- NOW highly advanced and itis appro- tween Fhe sympathetic and parasym-
mental physiology, cellular metabo- Priate that we now look into these pathetic components of the auto-
lism, of the most distant regions of disciplines for evidence that corrobo- nomic nervous system and renin-an-
the human body into a coordinated "ates Sutherland’s hypothesis. If thegiotensin upon the cardiovascular
holism. Magou#P3*)summarized this proposed mechanism of Cranial Os-system, and they are an integral as-
aspect of the PRM as the udynamicteopathy is congruent with scientifi- pect of homeostasts.
metabolic interchange in every cell cally established phenomena, it must Neural activity producing and co-
(of the body) with each phase of (its) be accorded a higher level of cred-ordinating the THM oscillation ema-
action.” Sutherland, following the ibility. Additionally, the recognition nates from the floor of the fourth ven-
methods of Still, based his hypoth- of a body of scientifically validated tricle in the nucleus of the tractus
esis upon a rigorous study of material will assist future research solitarius (NTS). There are lateral
anatomy. He proposed an extremelyinto Sutherland’s discovery. pressor areas _in _the NTS resp_onsible
subtle mechanism that is particularly Over the years, many authors havefor vasoconstriction, and medial de-
difficult to prove, or from the perspec- commented upon the similarity of the pressor areas responsible for vasodila-
tive of the nulhypothesis, to disprove. Traube-Hering (TH) oscillation (Fig- tation. These areas within the NTS ex-
Although much research has beenur® 1) to the cranial rhythmic impulse hibitinherent automatici. The vagus,
performed to elucidate the proposed(CRl)1 the palpable manifestation of cranial nerve X, arises from the medulla
components of the PRM, the under-the PRM2®The Traube-Hering oscil- immediately afhcent to the NTS and
lying mechanism remains undefined. 1ation was initially recognized in contributes to the THM oscillation
Unproven hypotheses may be lent1865 when Traubé repo_rte(_j the through its cardio_—inhibitor_y eﬁerent
credibility by corroborative experi- measurement of a fluctuation in pulsefibers. A complex interrelationship of
ences. To any physician who has em-Pressure with the frequency of respi-tonic activities, reflecting phasic in-
ployed Sutherland’s methods to treat gration thatpersisted after respiration put from the brainstem and the hu-
patient, or to any patient who has ben-had been arrested. In, 1869, Heting moral effect of renin-angiotensin,
efited from such treatment, there is cor-confirmed Traube’s discovery. Several gives rise to the THM oscillation.

roboration beyond doubt. Such anec-Y&&rs later, in 1876, Mayérdentified Recognizing that Sutherland’s pro-
dotal evidence, however, is insufficient & similar, but slower rate, oscillation. posal is a masterpiece of insight, we
for individuals who demand rigorous Collectively, these phenomena are now 0
scientific documentation. known as the Traube-

Early in the history of osteopathic Hering-Mayer (THM) os-
education, A. T. Still was purported Cillation.” Components of
to have felt that anatomy was the oneth® THM have been mea-
subject an osteopath ought need toSUred in association with
know. Later he stated that the student?l00d pressur&;’***heart J\
of osteopathy must know, in addition, r?_tevlg'lg'zocard'ac contrac-
physiology and chemistApe*) Con- tility, 2* pulmonary blood
sequently, Sutherland, who was anflow. cerebral blood flow o\, Figure 1: Four Traube-Hering oscillations, in a
early student of Still's, developed his @nd movenent of the Cere- yiv, second recording of fluctuations in blood flow
ideas from the perspective of appliedProspinal fluidi**> and - ye|ocity (heart rate 70 bpm, Traube-Hering rate 8
anatomy\® for at the time, the sci- peripheral blood flow in- cpm) measured with laser-Doppler flowmetry,

ence of anatomy was significantly ¢luding venous volume
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are still confronted by the question
of how it works. Sutherlant¥*® de-
scribed the PRM as consisting of four
features. The first feature is the fluc-
tuation of the cerebrospinal fluid
(CSF). The second is the reciprocal
tension membrane, which is the dura

mater that acts to balance the system } . r r
by uniting its boney components. The 0 P cyesecond "
third is the motility of the central ner-

;/r?us s:[yst:am (C'Eﬂ ar;dtr':he forth Ils PRM Figure 2: Power spectrum analysis (Fourier, Transform) of blood flow
b car |cudarfr:;]o 1ty 0 betcranlath velocity demonstrating distinct frequency peaks at 1 cpm (Mayer, thermal
ones and ot the sacrum between EE)scillation,CRIsIowtide,0.01 Hz), 6 cpm (Traube-Hering, baroreflex oscillation,

:Ilat(lfatetr aut_hf[)rst have separatetd thI'tSCRI fast tide, 0. 1 Hz), 15 cpm (respiratory oscillation, 0.25 Hz) and 66 cpm
ast feature into two components). (heart rate, 1. 1 Hz)

is the first and third components of
Sutherland’s mechanism that may be

considered in the context of the THM. _ _ o :
In the following paper, | will attempt tral analysis of blood flow velocity cillation is simultaneous with the fast

to explain the CRI and the PRM, (Figure 2) reveals three significant tide of the CRF. We measured the
which are discussed in the context ofP€aks at frequencies below the peaksatio at 2:1 between Traube-Hering
the THM oscillation and related for heart rate. These are, from high-and CRI, which indicates a slower

[Thermal
/ ~Baro

Cardiac

~Respiratory

Power

physiology and biochemistry. est to lowest frequency, representa-ate (3-7 cpm) for the CRI than has
tive of respiration, Traube-Hering, been reported in most osteopathic lit-
The rate of the CRI and Mayer oscillations. The Traube- erature. This rate is, however, consis-

Hering component demonstrates atent with the rate for the palpated CRI
frequency range from 5 to 10 cycles measured by Nortofs.
per minute and is associated with Lockwood and Degenhafétfur-
baroreflex activity’122%404Because ther analyzed Frymann’s data and
e response time for the parasympa-demonstrated cycle to cycle variabil-
thetic nervous system is shorter thanity that bears striking resemblance to
that of the sympathetic nervous sys-frequency modulation demonstrated
tem, only the parasympathetic systemin the laser-Doppler blood velocity
reacts rapidly enough to directly me- flowmetry measurements of the
diate Traube-Hering activity above 6 THM.®
cpm (0.09-0.17 HZ®*® Frymann? ®- 322 referring to her
The Mayer component of the THM landmark studies measuring the CRI,
oscillation demonstrates a frequencyis quoted as follows: “The cranium
range from 0.5 to 2.5 cycles peris not only an elastic rather than a
minute (0.008 to 0.04 HZ2J1926:3940  rigid container, but appears to at least
and is associated with thermal regu-at times involve itself in at least three
coincided with appendicular volume lation 17264243 The sympathetic and distinct oscillatory motions. First, an
changes. The FI)(Fa)th smoaraph alsoparasympathetic nervous systems arescillation having the same period as
demognstfated “IFc))n s):ow cgcleps from both directly responsible for the the breathing of the subject. Next, an
50 to0 60 secondsq’ duratiyon which modulation of cardiovascular fluctua- oscillation having a period of five or
were thouaht not to be related to Cra_tions in the range of the Mayer low six seconds, independent of the
nial chan ges Upleda@ using pl- frequency oscillation. This compo- breathing cycle, i.e., the former nor-
ethvsmo ?a h t% mgnit'or th% F()ZRI nent of the THM oscillation is further mally does not occur as a harmonic
ide%tifiedg“a?rey uency of 9-11 ¢ m"' regulated by activity of the renin-an- of the latter. Lastly, a very slow cycle
and an “even s?ower E‘Ire uenc %f 1. giotensin systertf:19 from one to several minutes duration.
> cpm” q y Using laser-Doppler blood veloc- There is little doubt that the second
'IE)he 'fast Fourier transform spec- ity flowmetry, we have shown that the of the distinct oscillations is the
P Traube-Hering component of the os- Sutherland wave . . .” Thus, it is logi-

The CRI has a traditionally agreed
upon rate of 10 to 14 cycles per
minute22”-*%Using various methods,
many researchers have measured th
CRI on human subject%?831-3¢and
animals?’38 In these studies, rates
have been reported for the CRI of
between 3 and 14 cycles/min.

Beckef’ stated that the CRI con-
sists of two components, a “fast tide”
(8-12 cpm) and a “slow tide” (0.6
cpm). Frymanrt, using a pressure
transducer applied to the head to
monitor the CRI and a plethysmo-
graph applied to the finger or arm,
noted that cranial motion recordings
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cal to argue of the THM oscillation quency entrainment>*Entrainment the brain, causing it to expand in vol-
that the Traube-Hering oscillation is occurs when two systems are oscil-ume and move in a complex fashion.
the “Sutherland wave”, or “fast tide”, lating at close frequency, one to theBecause of the lesser mobility of the
of the CRI and that the Mayer oscil- other. The dominant frequency will skull, this volume change causes the

lation is Becker’s “slow tide”. force the second oscillation to as- central portion of the brain and the
sume, in synchrony, the same fre-brainstem to be displaced in a caudal
A whole-body guency as the dominant inpt®>-  direction. The CSF in the lateral ven-

5" MacPartlantihas suggested further tricles of the cerebral cortex moves
that entrainment might play a signifi- medially into the third ventricle. The
cant role in cranial treatment, for ex- CSF in the third ventricle moves in a
ample CV-4, directed at modification caudal direction into the fourth ven-
of the CRI. tricle to allow for CSF oscillation the
fourth ventricle acts as a “mixing

: Fluctuation of the chamber”. An amount of CSF equal
fects all tissues of the body through to the volume change of the brain,

:he|r |mp3[act u_?ﬁn thhe entlkr)e circula- cere_brosplnal fluid and displaced from the ventricles and in-
ory system. They have been mea-motion of the central tracranial subarachnoid space into the

zgief?nsgﬂlitarﬂes%ﬁlz O:rt‘otgea:]'ghtir'{r‘]'anervous system spinal canal, moves through the spi-
of the ?igﬁt (gafl ' P The first and third features of the nal subarachnoid space in a caudal di-
Itis importan't to note that although PRM, the fluctuation of the CSF and rection, thereby increasing pressure
the THM is discernable throughout the inherent mobility of the CNS, are in the dural sac surrounding the spi-
the body, it does not consistently af- readily explained in the context of the nal cord. During diastole, because of
fect all :'alreas measured simulta- 1HM oscillation. Sutherland stated: the lower intracranial pressure, there
neously' This property may explain “According to my present hypothesis is recoil of the caudal displacement
' ... the brain involuntarily and rhyth- of the brain, and the CSF motion re-

tehxea?r'\fifr;l:es a(?/xep(;rtlf enrﬁ(:)?evéhf on tcvc\)/(r)1 mically moves within the skull. This verses direction. For this to occur ef-
: N i fectively, the system must demon-
comitantly palpate the CR. involuntary rhythmical movement Yy y

involves dilation and contraction of strate capacitance. The spinal dural
the ventricles, during respiratory pe- sac acts as the required capacitor.

phenomenon

The CRI and the THM oscillation
share the quality of being demon-
strable throughout the body. The CRI
is palpable in all areas of the
body?25629-31The THM oscillation ef-

The relationship riods. The ventricle dilation and con-  As blood flow velocity and pres-
between the CRI and traction in turn effects cerebrospinal sure has been demonstrated to fluc-
pulmonary respiration fluid circulatory activity; and the cir-  tuate at the frequency of the Traube-

Pulmonary respiration is recog- culatory activity effects movement of Hering oscillation, so too, using ul-
nized as closely associated with, yetthe arachnoid and dural membranes rasound, volume oscillations at the
independent of, the CREs629304647 and through the special reciprocal ten-rate of Traube-Hering waves have
Respiratory cooperation of the patientSion membrane. . . effects mobility of been measured in the brains of con-
is often employed in association with the basilar articulations®*+2 . scious healthy humanSin patients
cranial treatment2274851Cranial - The hypothesis does not include dila- with normal pressure hydrocephalus,
manipulation has been said to ef.fec,['[ion nor contraction of the spinal ca- mtracran_lal press_ure, measured via a
respirationt’s'and spontaneous deep nal. The spinal canal merely moves catheter _mserted into the lumbar sub-
sighing respiration has been reporteguPWward and downward. . . There- ~ arachnoid space, showed pressure
coincidental with the therapeutic end Prospinal fluid throughout the verte- fluctuations at the same frequencies
point? Fourier analysis of the THM Pral column fluctuates by way of the as the THM oscillatiof The Traube-
shows that the low frequency oscil- arachnoid membrane; the membraneHering component has been labeled
lations, Mayer, Traube-Hering and Peing hung from above, with only one the C waves and demonstrates an
respiration, are distinctly separate attachment, and that at the amplitude from barely discernible to
component&de19®5The Mayer and  Sacrum.*e<s _ 20 mm. Hg. Lower frequency waves,
Traube-Hering components, how-  Motion of the braiff and CSFy*  at the frequency of Mayer waves,
ever, are closely linked to, and may i Synchrony with the cardiac cycle, with an amplitude as great as 50 mm
be modulated by, pulmonary respira- Nas been demonstrated utilizing mag-Hg are identified as B waves. Thus,
tion through the phenomenon of fre- N€tic resonance velocity imaging. The it may be presumed that the motion

images show that, during cardiac sys-of the brain and the CSF, in synchrony
tole, there is a netinflow of blood into O
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with the cardiac cycle, continues in tissue perfusion. Circulatory and pressor and depressor areas of the
similar fashion at the rate of the body core temperature homeostasis iSNTS exhibit inherent automaticity.
Traube-Hering oscillation. a result of the THM oscilla- Even though oscillating sympathetic

Utilizing exposure times that were tion.*3171926A hypothetical explana- activity demonstrates frequency con-
too slow to assess cardiac and Traubetion for the PRM, therefore, can be tent from just above O.0 cpm (0 Hz)
Hering synchronous motions, com- devised by employing our under- to heart rate, 60-180 cpm (1-3 Hz) in
puterized tomography has been em-standing of the THM oscillation. humans, the arterial vasculature re-
ployed to observe movement of the Heart rate, blood pressure andsponds to modulation of sympathetic
lateral and third ventricles in the nor- blood flow velocity fluctuates at the stimuli as low-pass filters with sig-
mal brain. It was shown that the brain, THM frequencies. Thus, the periph- nificant gain only to frequencies be-
rostral to the foramen of Monro, dem- eral vascular system is entirely underlow 9 cpm (~0.15 Hz) This re-
onstrates a complex rolling peristal- the influence of the THM oscilla- sponse of rhythmic tonic activity, re-
tic motion with a rate (26 sec to sev- tion 10131726394 e||ular respirationis flecting phasic input from the
eral minutes in duration) in the range dependant upon effective tissue per-brainstem, gives rise to the THM os-
of the B waves or the Mayer compo- fusion, a manifestation of the periph- cillation of blood flow velocity and
nent of the THM! eral circulation. Amodel for the PRM pressuré?

The pulsating brain, can therefore, can consequently be constructed The capillary bed interface with
be considered to act as a pump, enerbased upon the physiology of periph-the interstitium Capillary, and con-
gized, at least in part, by the volumet- eral circulation. It is appropriate, sequently cellular, perfusion is deter-
ric fluctuations of circulating blood therefore, to consider how each com-mined by interplay between central
and CSF. As the intracranial blood ponent of the system, the arterial re-regulation and local requirements.
volume increases, within the skull sistance vessels, the capillary bed in-Blood flow, through the peripheral
CSF moves through the ventricular terface with the interstitium, cellular tissues demonstrates periods of
system and is displaced into the ex-respiration, the lymphatic return, and underperfusion alternating with in-
tracranial subarachnoid space, in-the venous capacitor and return, con-creased perfusion, such that there is
creasing the amount of CSF in thetributes to the function of the PRM. flow through individual capillaries
spinal dural sac capacitor. As intrac- The arterial resistance vessels: that satisfies local metabolic tissue
ranial blood volume decreases, theThe arterial system is the active lo- demands. The variation in tissue per-
tension of the spinal dural sac facili- cation of blood pressure modulation. fusion has been demonstrated to occur
tates the return of CSF into the skull, This occurs to a great extent throughin discrete locations, in groups from 10
Thus, synchronous with, and, at leastbaroreflex control of arterial vasomo- to 15 capillaries. The control of this
partially because of the THM oscil- tor tone. The Traube-Hering oscilla- local fluctuation in blood flow veloc-
lation, the CSF may well be describedtion is a direct manifestation of ity is, therefore, presumed to be at the

as “ebbing and flowing”. baroreflex activity®1°6283Stretch re-  level of the supply arteriolés.

ceptors in the arch of the aorta, atthe Local blood flow oscillations oc-
The primary bifurcation of the brachiocephalic ar- cur independently, at the 7-10 cpm
respiratory mechanism tery, in the common carotid arteries, frequency; however, these oscilla-

and in the carotid sinuses continu-tions are probably coordinated by the
ously monitor systemic arterial pres- central Traube-Hering oscillation
sure. Sensory neurons transmit infor-through entrainment of fre-
mation regarding the status of the quencyt’?55"Thus, although regu-
blood pressure (increasing or decreastated by local tissue requirements, the
ceives not only the inspired oxygen ing) to the _NTS in the flopr. of the oscillating arteriolar vasomotion is
but also the nutrition, the enzymes four_th ventricle. Nel_JraI_actlwty pro- synchrqnlzed by_ the NTS. -
the hormones and wh:atever olee Cor’]_ducmg the THM qullatlon (_amanates A_rterlolqr_ motion dnv«_as fluid _m_to
tributes to high level weliness. In- from 'Fhe NTS. Within the _splnal pord, the _mt(_arstltlum by_physmgl actl\(lty.
cluded in this internal respiratién i myelinated vasoconstrictor fibers Penqdlc g:h_anges in arteriolar @_am-
the elimination of waste metabolites under the control of the NTS, descendeter |mpI|C|f[ to vgsomotor activity,
through the proper emunctories.” to the_ thoracolumbar sympa}thetlc Wh(_en combined with the length _of the
The THM oscillation i intimatély ganglia. F_ror_n t_here unmyelinated a_ct|ve vessel, producc_as an equivalent
involved in the regulation of periph- po_st-gangl_lo_nlcflbers carry vasocon- pllsple_lcement o_f_the tlss_ue mass and
strictor activity to the periphery. The its fluid.%¢57 Additionally, in the cap-
eral blood flow and, consequently,

The PRM is described as the
driving force associated with the
activity of cellular metabolisn2=°
Magouri®349specifically states: “By
this means every cell in the body re-
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Forces moving fluid out of the vascular compartment:

Mean capillary pressure 17.0 mm Hg
Mean negative interstitial pressure 7.0 mm Hg
Interstitial fluid colloid osmotic pressure 4.5 mm Hg
Total outward pressure 28.5mm Hg

Forces drawing fluid into the vascular compartment:
Total colloid osmotic pressure 28.0 mm Hg
The summation of these forces results in a net outward force of: 0.5 mm Hg

PRM Figure 3: Starling’s equilibrium: The direction and rate of

T
15

ml/min

transfer between plasma in the capillaries and fluid in the
interstitial matrix depends upon; the hydrostatic pressure on
each side of the capillary wall, the osmotic pressure of protein in
the plasma and in the interstitial fluid, and the properties of the
capillary wall as a filtering membrane. The hydrostatic pressure
varies as a manifestation of the THM oscillation.

PRM Figure 6: As arterioles dilate, increased
blood flow results in increased intracapillary
hematocrit and pressure. Consequently
interstitial pressure increases, compressing
the lymphatic and venous vasculature thereby
driving lymph and blood centrally.

PRM Figure 4: The vascular

system and the interstitial matrix; 7 \\\—M
arteriole (A), capillary bed (C) ( T /’—{———-—C/—
venule (V), terminal lymphati N

(T), lymphangion (L). Starling’

equilibrium requires that fo 15 12

every 15 ml of fluid that enters ml/min mV/min

the interstitial matrix from 12 t \ \4

13.5 ml returns to th
arteriovenous system, leaving 1.5
to 3 ml to be returned centrall
via the lymphatics.

illary beds, local contractile responses
to distension have been demonstrated
in some tissue¥®127)

This oscillation also has significant
effects upon Starling’s equilibrium
(Figures 3 and 4). Arteriolar vasomo-
tion causes capillary hematocrit
changes in such a way that during
periods of vasodilatation, with in-
creased blood flow velocity, there is
increased local hematocrit and, there-
fore, increased transcapillary pressure
gradients (Figure 5). During the al-

ternate vasoconstrictive phase, the
hematocrit decreases, and
intracapillary pressure drops to the
level of adjacent venules facilitating

PRM Figure 5: With arteriolar
constriction, intracapillary

hematocrit and pressure, and 15 A 12
consequently interstitial mimin §_C & mimin
pressure, decreases t0 A

approximate venular pressure. ‘

This enhances fluid return intg
the capillaries and also results
in distension of the lymphatic
vasculature and venules.

reabsorption from the interstitium
(Figure 6)%

Cellular respiration: Oscillating
“oxygen availability waves” in the
central nervous system have been rec-
ognized for years in both anim#i&
and humang?’sFollowing these
studies, it has been shown that corti-
cal metabolism oscillates at a mean
rate of 9.58 cpn® This was demon-
strated by reflectance spectrophotom-
etry of the cortical cytochrome oxi-
dase redox state. Associated local

fluctuations in blood volume were

O
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shown to occur. These data suggestndication of a change throughout the crosses the lymphatic endothelium.
that the cyclic increases in cortical systemic lymph channels; the indica- The hydrostatic pressure in the end
oxidative metabolism represent thetion in the lymph activity being lymphatic vessels is presumed to be
primary local oscillatory process, fol- greater in its manifestation than the similar to that in the interstitial fluid,
lowed by reflex hemodynamic author has thus been able to securavith transient differences between the
changes that effect local tissue per-through the application of the lym- two compartments being quickly
fusion, and in this specific study, in- phatic pump method.®5% equilibrated®®62 Negative intersti-
tracranial blood volume. Although  As blood flows through the capil- tial pressure (-7 mm Hg) of Starling’s
this process does not occur synchro4aries, fluid filters out into the inter- equilibrium (Figure 3) causes the in-
nously throughout the brain, it is not stitial space. In a resting adult, ap- terstitial fluid to be pulled into the
unreasaoable to conclude that the rela- proximately 15 mi/min (Figure 4) terminal lymphatic vessels. The
tively close frequencies of the cyto- leaves the vascular space and 12 taegative interstitial pressure is
chrome oxidase redox state and thel3.5 mil/min (or 80-90%) returns. This maintained by removal of protein
Traube-Hering oscillation also allows resultsin 1.5to 3 ml/min, or2to 4 L/ from the interstitium by the
the two processes to become entrained?4 hr, carrying 80-200 gm of protein lymphatics’®®9 Additionally, in-
thus linking local and central control that remains in the interstitium and, termittent motion in the tissues as-
of tissue perfusiof:26:55-57 therefore, must be removed by thesociated with the Traube-Hering-
The work on cytochrome oxidase lymphatic system each d&p- mediated arteriolar vasomotion
redox state and associated arterial Effective lymphatic drainage ne- causes pulses of fluid to move into
vasomotion was published severalcessitates the efficient movement ofthe terminal lymphatic®® " The
years before the recognition of the fluid through the interstitial space. As Traube-Hering-driven fluctuating
vasomotor effect of nitric oxide (NO). much as 99.9% of interstitial fluid intracapillary pressure and hemat-
Among other sites, NO is generatedexists in a gel-like state. Proteoglycanocrit further adds to this mechanism.
in arteriolar walls by endothelial ni- filaments form weak cross links with  Once the terminal lymphatic be-
tric oxide synthase. The generationeach other, with collagen fibers, and comes filled to capacity, the overlap-
and release of NO occurs as the rewith protein molecules to give the ping cells approximate one another,
sult of shear forces exerted by theinterstitium its gel-like consistency. augmented by the drop in interstitial
flow of the blood against the vessel Consequently, fluid does not flow pressure from arteriolar vasomotion
wall. As vasoconstriction increases freely through the interstitial and fluctuating intracapillary pressure
the shear forces, NO release resultspace?®®® The interstitial gel, how- and hematocrit (Figure 5). This pre-
in vasodilatation. NO is also releasedever, demonstrates elasticit§:'>An  vents fluid return to the interstitial
into the interstitial space where it en- oscillation of this gel matrix with a space.
ters the cell, binds to and reversibly more fluid sol state in synchrony with  Lymph is propelled centrally by
inhibits mitochondrial cytochrome the PRM has been proposé€dissue Traube-Hering-induced movement of
oxidase, with resultant reduction of fluid pressure is a determinant of fluid surrounding tissues and by contrac-
cellular oxygen consumption. The transfer between the blood and tissuetion of the lymphatic endothelial cells
NO-mediated inhibition of cellular spaces and between tissue spaces ar{@figure 6). Vascular distension may
oxygen consumption may be modu-terminal lymph vessel8®19 |t is  be the stimulus that releases prostag-
lated in part by the redox state of cy- probable that Traube-Hering medi- landin H, and thromboxane that act
tochrome oxidase in the mitochon- ated pressure changes induce fluidas mediators in lymphatic vasomo-
dria’" Itis also of interest to note that movement through the interstitial tion8®2Lymph endothelial cells con-
NO has been demonstrated to act asnatrix. tain actin or actomyosin filaments
a mediator of the baroreflex in the  The key requirement for lymphatic that are capable of causing the cell to
NTS"® filling is a volume change of the ter- contract’®®? Lymph vessels have
The lymphatic returnSutherland minal lymphatic. (Figure 4) The cells been shown to demonstrate sponta-
noted an assolciation between theof the terminal lymph vessels are ar-neous contractions varying from 1 to
PRM and lymphatic circulation. ranged in an overlapping-shingle 30 cycles per minuté&.89
“Compression was applied around fashion that allows interstitial fluidto Olszewski* reported spontaneous
the head with the intent to limit all enter the vessel. Due to the presencéymphatic vascular contractility at a
basilar activity. The experiment re- of one-wayalves within the proximal rate of 1 to 9 (ave. 4) cycles per
sulted in an immediate change of thelymphatic vessels, volume increases inminute that was independent of arte-
movement of the diaphragmatic res-the end lymphatics can occur only whenrial pulse rate, respiration, and body
piratory mechanism, as well as anfluid traverses the terstitium and movements.
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Lymphatic vessels proximal to the to the level of adjacent venules facili- Becker’s “slow tide.?” It consists of
terminal lymphatic consist of a series tating reabsorption from the intersti- a controlled shifting of blood between
of individual units, lymphangions tium.® It is probable that post-capil- the compliant splanchnic veins, that
(Figure 4). A lymphangion is that lary resistance control lies in the typically contain up to 30% of blood
portion of a lymphatic vessel between larger venules up to 300 micrometersvolume, and the cutaneous veifs.
two adjacent one-way valves. The in diametef4®-129
presence of valves in the lymphatic  The thin walled veins act as a ca- Conclusion
vessels and the low resistance alongacitance system, holding up t0 80%  comparison of CRI measurements
this pathway, insures that any volumeof systemic blood!®**? Reflex 41 descriptions of the PRM from the
decrease of the end lymphatics musithanges in sympathetic tone affect theysieopathic literature with along cur-
occur because of the displacement ofcaliber of the veins and, thereby, the ant information about the THM os-
fluid  centrally/*®*%  Each size of the venous capacitor as well sjjation demonstrates much more than
lymphangion is also capable of spon-as, to some degree, the compliancegincidental similarity. It is proposed
taneous independent contractility. of their walls.14(p.124) Resultant {4t there is sufficient evidence to con-
The pacemaker for contraction ap-changes in the venous capacitancg;|yde that the Traube-Hering,
pears to be located in the willimpactboth the nature (selection pyroreflex. oscillation is the Sutherland
lymphangion wall just proximal to the of coupled frequencies) and the de-\yaye or“fast tide” of the CRI, and that
valve®Although lymphangions may gree (magnitude of the coupling) t0 the Mayer, thermal reflex, oscillation
contract randomly, they function which frequency modulation contrib- s the “slow tide” of the CRI described
more efficiently when contracting utes to changing the THM waveform ,y gecker. It follows therefore that the
synchronously. Lymphatic vessels and any associated systems. PRM can be logically explained in the
tend to develop synchronous activ- As the vascular system fluctuates -gntext of the THM oscillation and
ity easily”* Again, Traube-Hering- with the Traube-Hering oscillation a5sqciated physiology and biochem-
driven entrainment probably insures and, in concert with arterial resis- jstry. Utilizing the THM to under-
optimal efficiency of this aspect of tance, the venous capacitor is con-gtand the PRM offers a holistic model.
the mechanism. tracting slowly and regularly:™®* i \nites the CNS with every cell in

The venous capacitor and return: This fluctuation facilitates fluid  the hody through the sympathetic and
Of the fluid entering the interstitial movement through the interstitium. It harasympathetic branches of the au-
space from the capillary bed, 10 to facilitates lymphatic circulation, and  {onomic nervous system and the car-
20% returns to the general circulationit facilitates the return of venous gjgyascular system.
via the lymphatic system, but the blood to the heart. Vasomotionresult-  The floor of the fourth ventricle
majority, 80 to 90%, re-enters the cap-ing from the Traube-Hering oscilla- rovides the frequencies, 5.4-10.2
illary bed and exits the region via the tion accounts for the negative inter- cnm (0.09-0.17 Hz. fast tide) and 0.5-
venous system. stitial pressure of Starling’s equilib- 2 4 cpm (0.008-0.04 Hz, slow tide).

The venules (Figure 4) are of rela- rium. (Figure 3) General anesthesiaThe THM oscillation synchronized
tively greater diameter, with thinner and certain drugs (calcium channelyyith the metabolic requirements of
muscular walls, than arterioles. They blockers) disrupt the Traube-Hering jngividual brain cells provides, at
are innervated by the sympatheticoscillation. This results in the devel- |gast in part, for motion of the CNS
nervous system. Their walls can con-opment of peripheral ederfra. that, in turn, drives the circulation of
tract and relax, thereby contributing  Up to this point we have consid- e CSE.
greatly to capacitance of the vascularered most everything in the context The PRM, however, must include
system and the regulation of tissueof the Traube-Hering oscillation. The e than just an oscillation of the
perfusion,*“®*)"2and providing a venous systemis, however, intimately cNs. |t is a total body phenomenon,
physical mechanism for the observedinvolved in thermal regulation. Ther- anq is proposed to occur as follows.
frequency modulation of the THM mal regulation is under control of the The heart, under the central influence
waveforms:*2The venules (post-cap- sympathetic and parasympatheticof the brainstem, beats with a rhythm,
illary resistance vessels) help to regu-components of the autonomic ner-he frequency of which fluctuates at
late capillary hydrostatic pressure andvous system in concert with renin- the component frequencies of the
thereby effect fluid exchange in the angiotensirt’**4**Itis a manifesta- M. It pumps blood that arrives in
capillaries:*®*®As precapillary ar-  tion of the Mayer oscillation, the fre- 5| of the capillary beds in the body
terioles constrict, there is a resultantquency 0.5 to 2.4 cpm (0.008 to 0.04i5 arteries and arterioles whose walls
intracapillary hematocrit decrease Hz,'"***%%, and irregularity of gre contracting at those same frequen-
and a drop in intracapillary pressure which bears a striking similarity to 0
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cies. Blood pressure, capillary blood interstitium via the lymphatics. End References

flow rate, capillary hematocrit, and lymphatic filling and fluid transport 1.
venous capacitance are all oscillatingthrough subsequent lymphangions is
at these frequencies. subject to spontaneous vascular con-
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Book Review

Reviewer: Anthony G. Chila, DO, FAAO

An Encyclopedia of Osteopathy

Author: Eileen L. DiGiovanna, DO, FAAO
Published by: American Academy of Osteopathy; Indianapolis, IN 46268

An encyclopedia is “ Abook or set
of books containing articles on vari-
ous topics, usually in alphabetical ar-
rangement, covering all branches of
knowledge or, less commonly, all as-
pects of one subject” (The Random
House Dictionary of the English Lan-
guage: Z Edition, Unabridged).

The Glossary of Osteopathic Ter-
minology a dictionary of commonly
used osteopathic terms, has bee
available to the osteopathic profes-
sion shce 1980. The editor and con-
tributors of An Encyclopedia of Oste-
opathyindicate that the present volume
“attempts to bring these terms and
more, as well as the brief biographies

An Encyclopedia
of Osteopathy

by Eileen L. DiGiovanna, DO, FAAO

pathic Principles and its Glossary
Revision Committee is recalled. The
influence of Doctor Charles
Hazzard’s texts on the derivation of
Still Techniques leads into the con-
temporary scene. The Health Policy
Fellowship, a year-long certificate
program offered at Ohio University
and Michigan State University, pro-
motes professional leadership and/or
influence in such diverse areas as the
health professions work force, eco-
nomics, managed care, and telecom-
munications/telemedicine.

This first edition ofAn Encyclope-
dia of Osteopathyloes demonstrate
very well the attainment of its goals.
Having done this, it is apparent that

of some outstanding members of the@Pout Doctor Halladay and to appre- gngoing effort will be necessary to re-
profession, into an encyclopedic for- €iate his contribution to the study of fine the scope of its complementary
mat.” In considering this admonition, r€gional, inter-segmental and total yg|ationship to th&lossary of Osteo-
the reader will note an extensive arraySPinal motion through the use of flex- pathic TerminologyThe osteopathic
of personalities who were responsible!ble spines. Itis also revealed that theprofession will benefit from such con-
for shaping osteopathic thought andUS€ Of such spines was d'SCO”t'nqecﬁnued effort by having access to “a
practice during the Z0Century. because the chemical preservationook or set of books containing articles
Retrieved archival photographs of formula contained arsenic and mer- o, yarious topics, usually in alphabeti-
selected individuals enhance suchCUy- Tolearnthat Andrew Taylor Still 31 arrangement, covering all aspects
information. At the same time, then, @nd his son Harry practiced in of gne subjectr?
attention to any given page may beHannlbaI,. Missouri for' SiX monthsf in
providing definition of a term(s) in- 1284'85 IS 'E[O ?ﬁ remlndedf ?jf St':l’s The 108 page Encylopedia of
terspersed with a biographical vi- fe1erences fo the years of deve Op-Osteopathy can be ordered through
gnette of an individual(s) whose con- Ment of his theory and practice of . s 1o jcan Academy of Osteopathy:
tribution was significant. As an ex- OSteopathy prior to the opening of the py, ;0. 317/879-1881, Fax: 317/879-
ample, page 48 in this encyclopediaAmerican School of Osteopathy in o563 or visit the AAO’s Web site at:
presents the fOIIOWing: Ha”aday 1892. This town is also aSSOClatedWww_academ){ofosteoga’[hy'org)

Flexible Spines; Halladay, H. Virgil, With the author Samuel L. Clemens o .
DO: Hannibal, Missouri: Harakal, (Mark Twain), a strong supporter of Price: $29.95 plus shipping/handling

John H., DO: Hazzard, Charles, DO: 0steopathy. Doctor John Harakal's

Health Policy Fellowship. Perusing Work with the Cranial Academy,
and utilizing this information enables Sutherland Cranial Teaching Founda-

the osteopathic practitioner to learn tion, Educational Council on Osteo-
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Cibulka MT. Understanding sacroiliac joint movement as a guide to the
management of a patient with unilateral low back pain. Manual Therapy
(2002) 7(4), 215-221

The sacroiliac joint continues to be one of the most misunderstood joints in the body. It is a synovial joint and a
such it is subjected to the same inflammatory and infectious conditions that affect other synovial joints (Bernard ¢
Cassady 1991). Its deep location, limited movement and irregular anatomy add to the misunderstanding of this joir
Although the sacroiliac joint is often considered in low back pain, its importance remains controversial. No less tha
eight different sacroiliac joint movements and eight different types of sacroiliac joint dysfunction have been describe:
by various authors (Mitchell et al. 1979; Beal 1982; Woerman 1982; Aitken 1986; Wells 1986; Bernard & Kirkaldy-
Willis 1987; Lee 1989; Oldrieve 1996, 1998; Shaw 1992). Thus, it is no wonder that physiotherapists have difficulty
understanding this joint. Consequently, a poor or confused understanding of how the sacroiliac joint moves will nc
assist the physiotherapist trying to determine whether sacroiliac joint dysfunction is present or not.

Zumpano MP, Jagos CS, Hartwell-Ford, S. A Cadaveric Survey Exploring the
Variation, Prevalence, Sex Bias, and Tissue Type of the Soft-Tissue Bridge
Between Rectus Capitis Posterior Minor and the Posterior Atlanto-occipital
Membrane. JNMS: Journal of the Neuromusculoskeletal System, 10:133-140,
2002

The purpose of this investigation was to determine the variation, prevalence, tissue type, and sex bias in the sc
tissue bridge between rectus capitis posterior minor (RCPMi) and the posterior atlanto-occipital membrane (PAO
Seventy-five cadavers (27 females and 48 males) were surveyed using a traditional layering dissection of the poster
cervical musculature. When RCPMi was revealed, its superior attachment was detached and the muscle was reflec
inferiorly to determine if it was attached to the underlying PAO. If a soft-tissue bridge was identified, the fibers found
within the bridge were classified by visual inspection into three categories: tendon-like, muscle-like, and fascia-like. £
fourth category of no attachment was also noted. These results show that RCPMi was present bilaterally in 93% of
cadavers surveyed (89% of the female cadavers and 96% of the male cadavers). On the right side, a soft-tissue bri
was present 67% in males and 78% in females. On the left side, the soft-tissue bridge was present in 69% of the me
and in 82% of the females. The number of male cadavers possessing tendon fibers in a soft-tissue bridge was 56%
the right side and 55% on the left side. In females, the number of cadavers possessing tendon fibers in a soft-tis:
bridge was 44% on the right side and 64% on the left side. In males, muscle fibers were presentin the soft-tissue bric
in 34% of the cadavers on the right side and in 36% on the left. In females, muscle fibers were found in the soft-tiss|
bridge in 43% of the cadavers on the right and in 36% on the left. A Pearson Chi-square test (p<.05) was performed
determine: 1) if gender was associated with the presence of the soft-tissue bridge and 2) if a fiber type within a so
tissue bridge, as denoted by the authors, was associated with gender. The results of the Chi-square analyses indic
that there were no significant associations of gender in either test.
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Post-traumatic Headache Special Communication
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PHysiciAN — MANIPULATIVE MEDICINE

A full-time faculty position is immediately available for a board certified/board
eligible physician at the University of North Texas Health Science Center/Texas

Manipulative Medicine is required. Clinical and research opportunities are
available. Competitive salary and excellent benefits package.

Letters of interest and curriculum vitae should be sent to:

Scott T. Stoll, DO, PhD
Chairman / Associate Professor
c/o Krista Thraser
Department of Osteopathic Manipulative Medicine
University of North Texas Health Science Center
3500 Camp Bowie Boulevard
Fort Worth, Texas 76107-2699

College of Osteopathic Medicine in Fort Worth. Teaching experience in Osteopathjc

Fax: 817/735-2270
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