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The vertebral spine
as the human axis organ,

physiological background and
pathophysiological disturbances
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Introduction

Evolution Irom „Homo enectui" to „Homo sedens"

Dia Aufrichtung und Entwicklung des Menschen vom "Homo
erectus" zum "Homo sedens".

Vertebral column
term of the description period of

anatomy

Human axis organ
central organ ofthe human body

Human axis organ I
Functions

Carrying the human head with brain and all important
sensory organs

Carrying the human body

Responsible for movements of the head in all
dimensions

Fixation of Shoulder girdle and the upper extremities

Fixation of pelvis with the lower limbs

Fixation of inner organs:
- ehest with cardio-respiratory organs
- abdominal organs

Human axis organ II
Regulation for posture and turning movements

midbrain-pontine centre

• Adaptation of the human body in the gravity field

• Basis for all movements of the human body in the
gravity field

• Readaption ofthe body position by the postural and
turning reflexes due to the vestibulär apparatus and
the reeeptors of cervical spine, lumbar and thoracic
spine

Phylogenetic development
ofthe axis organ, the vertebral column

• Tunicala, external akeleton

• Developmen! of Chorda dorsalia (amphioxusi

• Development of cartilage fish

• Development of the vertebral column

- Horizontal position of the vertebral column

• bone fish, amphibias, reptiles

-> arch bridga conatrucBon, partia) developed

• terraatic tetrmpods (mammalians, aquable mammalians)

-> arch bridge construction, füll developed

- Vartical position of the vertebral column

• human being

-> lattece lower conatnjcfion



Tunicata, insects echinoderms

1*1 Externa 1 skeleton

■ PratozoaRJ ■ Annellcia

■ Mollusca

■ Insects

•- ■ ■ ■ Echinoderms

■HPpi Muscles, tendons, inner organs
are instde the skeleton

r^t^fcrtU
' \*' -' ^ 'Mmm^^^M

- ---- -

Tetrapods
arch bridge construction
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Bow consists of two parte;
upper bell and lower bell

- Upper belt vertebral
arch, spine of vertsbra,
ligamenti, back muscles

• Lower belt: vertebral
body, vertebral disc,
ligamenti, short and long
tendons, muscles

1 bow string: cranial fixed by
the fips (ehest), caudal fixed
by abdominal muscles

Tetrapods
scheme of the arch bridge construction
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Fiat kyphosis of spine (1)

Bow string long ventral
trunk muscles (2)

Rips (ehest) and diagonal
trunk muscles (3)

Anterior con sole (4)

Posterior console (5)

Vertebral column in tetrapods
Thoracic and lumbar spine
- Fixation of the extremities for Standing and locomotion
- Support in jumping
- Fixation of rips and the diaphragm for respiration
- Fixation of inner organs

Cervical spine
- Carrying the head with brain, sensory organs including vestibulär

apparatus
- Responsible forfree movement of the head
- Reeeptors for gravity (neck muscles, tendons, cervical joints)

Tail, used for balance
- special motion reeeptors

Balance, continuous regulated by postural and turning
reflexes of the midbrain centres

Tetrapods
Spine maximal integrated in the running movement,

galloping dog - high speed possible

Tetrapods
big herbivores

spine serves fixation of the four extremities for
standing and locomotion



'Great' vertebrates
tetrapod and bipeds in normal gravity
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Vertebral column
changement in special biotops

passager tordosis in the lumbar region

Lithocranium
Wallen

a) Arch bndge
construction

b) Lordosis during
feeding

Vertebral column in special
situations

kangaroo in defence State, lumbar lordosis
Lift-grasp-clirnbing position

neck and lumbar lordosis
development of dorne construction of vertebral spine

Arch bridge construction
changing to lattice tower construction

Abb. l:. lAfdoH (KfarnquiHCh) b*ia A^nrfrttn in Zop

Lattice tower position

a) Human: lattice tower
Position

b) Gorilla: lattice tower
Position, restofvault
bridga construction

Homo erectus, lattice tower position
dorne function ofthe vertebrates

Cervical lordosis
thoracic kyphosis
thoracic-lumbar lordosis
fixed kyphosis of sacnim

'The design" ofthe human vertebral
column is uncompleted. Koch 1964



Special function of cervical spine
turning movements in 3 dim.

Development ofthe Atlas-Axis-system

Three steps:

1. development of 2 condyls on os occipitale
(amphibias),

2. development of a second level, the atlas-axis-
joint, rebuilding of dens by loss of the first disc
(tetrapods),

3. special axis-dens-system, great autonomy, but
highly vulnerable (man)

Atlas, thetitangiant
„Who is carrying"

Son of Lapetos and of
the okeanide Klymene Carrying the globe

Atlas-Axis-system, different positions
Atlas and AwsH cranial viow Atlas and Axis.view from dorsolateral

Tumed attas, fixed dens
axis

Dens-axis construction
Involution in the aqua re-adapted mammalians

Quick swimmer
synosthosis, cerv, spine

Free motion of cervical
spine of the terrestic
mammalians lost in
aqua-re-adapted
mammalians

Only restricted
movement possible

Slow swimmer
rast atlas-axis-function

Ah*.4a,k Sdllfcjw Anudll der HWS von ■ EUtpiünus delpliii (Kämdlor Hocfa««iwiiiima)
k Htunliu gzngebu (Imjnmnn FtuSbcmihiKr) (Nicb Puten)

Vulnerability ofthe human vertebral spine
incompleted development of lattice tower position,

high vulnerability of axis-dens-system

• overloaded due to unphysiological position
(industrial life), typical Symptoms of cervical spine
and lumbar region (Mumenthaler, Schliack)

• psychological factors, influencing regional
dysfunction of vertebral spine, mainly upper part

• motion trauma of cervical spine (whiplash injury),
mostly including the other parts of vertebral spine
(typical acute Symptoms, sometimes long-lasting
dysfunction, sometimes defect states)

Cervicogenic headache
(tension headache)

Symptomatology
Pressure headache, from neck to occipital, mostly to
the forehead, both sides, seldom one side,
Helm-feeling, sometimes ring-shaped feeling
Pressure feeling in the orbita
Increase of headaches during coughing, unpleasant
position of head and body, during fever state
Sterling possible due to externa) influence

locai cooling, trauma of vertebral spine, etc.
Additional Symptoms:

- pain in C2 with dysesthesia
- pseudo-trigeminal pain
- atypical face pain



Cervicogenic headache
Neurological findings
- Dysesthesia on scalp, one side, both sides
• Dysesthesia in C2 (sometimes)
- Dysesthesia in trigeminal area (sometimes)

first branch or all branches, one side, both sides
- Pressure pain occipital, one side, both sides
Neuro-orthopaedic findings
- blockage occipital/Cl, Ct/2
- tensed region upper neck part
- pressure pain paraspinal upper cervical spine
- stretch-position of cervical spine
- dysfunction of other vertebral spine

Cervicogenic headache
Differential diagnosis (I)

Occipital neuralgia, (overdiagnosed, Mumenthaler, 1970)
- differentiation to cervicogenic headache clinically not possible

■ [nsertiontsndinosis of neck muscles
■ local zones of hyperalgesia
• often disturbances of occipital joints

Tension headache, real form
differentiation to vertebragenic headache clinically not
possible

- diagnosis onty acceptable:
■ no signs ofcervico-occipitalirritation
• no signs of cervical Irritation
■ no effecl after special vertebral treatment
■ psychic im'tation

Cervicogenic headache
Differential diagnosis (II)
Vasomotoric headache

Migraine cervicale (old terminology)
Migraine (different forms)

Cluster headache
- Erythroprosopalgia = Horton neuralgia
- Chronic paroxysmal Hemicrania (CPH)
- Hemicrania continua (HC)

Rare vasomotoric headache
- Ice cream headache
-coughing headache
- Carotidodynia

Upper cervical Syndrome

Comblned Symptoms
- Cervicogenic headache
- Cervicalgia
- Migraine cervicale (old terminology)
- Cervicogenic dizziness

attacks of vertigo, spontaneous or due to quick
head movement

- in addition:
middle and lower cervicale Syndrome
cervicc-dorsalgia, dorsalgia, lumbalgia
combination with pseudo-radicular Symptoms

Cervicogenic headache
Examination program

Neurological examination
Manual examination, functional state of vertebral
spine, especially cervical spine
Examination of malstereotypias of body position
and body movement
X-ray of cervical spine with functional radiogram
X-ray of the additional vertebral spine
Cervical MRI

X-ray cervical spine
female patient, 47*

diagnosis: cervicogenic headache

a) Retroflejiion. blockags
upper part, dysbalanee
occipito-atlanto-axial Joint

b)Anteroflexion, blockage
in upper part and lower
part of cervical spine



Cervical MRI
female patient, 47a

diagnosis: cervicogenic headache

Stretch-position of cervical
spine, mostly upper part,
multisegmental disc
Protrusion, incipient
vertebrostenosis C5/C6

Cervicogenic headache
Therapy program

Deblockage of blocked cervical spine motion
Segments, using manual therapeutic methods, mainly
postisometric relaxation (Lewit)
Physio-therapy program for correction of malposition
and malstereotypias
Physio-therapy program for correction of insufftäent
neck muscles and vertebragen muscles
Local Infiltration of tensed muscle areas,
tendomyogelosis, etc.,

Xyloneural
"Tilscher scheme"

Drug treatment
Muscle relaxantia, analgetica, etc.

From tetrapods to homo sedens
high vulnerability ofthe cervical spine

to direct impacts and to
malfunction due to the industrial life

Die Aufrichtung und Entwicklung des Menschen vom "Homo
erectus" zum "Homo sedens".
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>» FRIDAY. OCTOBER 13. 2006

CHAJR5: K. LEWIT, V. TOSNEROVA, L. SORFOVA
09.00-49.20 VlastsTeinerovä (Oech Republic), Cubice Sorfova (Slovak Republik;
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U2S--ipk FimEGtrfteiy)raMfc«Mt«Struhri(AuslirU^
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coffw break

CÖAIKS; A. SMffMffyft, 5. BODMÄfl
75.45-16.05 JJeÄD^urva.JSWttaertani^f^ras^

'CWNplash Injury-myosfeletdlnf^t^rfwtM? mytüsT)
1&25-1K45 teilOi1»orn«{Un!fed^ngdatlte^

fHmdplash IxifurV: VÜidirrn ,to veV^Stch b£lch>
16.45^17.05 Ctayt<n1S1&^.äJ^Masu^

:]n nr^anjitotie^lftattofi
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CHAIHS: A- KOBESOyA, J. JfiKDOVA
0ftB04Kfi3J M«kWebsteTIJJtfh^K1ngdom}!^m^^

sWlU-B^alupdafe
{Urrtenl mariüä1nuWyjrSF^r*i«apri^ ■

ÖMfcdBÖÖ JesperAndettWfDöBiatölnfl
chfropractGn. trtDenmaA,8ndSorTO,visjöns
(Vlly mystent.prafck$ Skoty na snfcöpisfcfllcy v Dänskife nSWerrJ vteö)

^^&xnrarrer*Ä^ of^fie ejMe^c&"
[FyzikäJnlr«baiairtflk^ta^hi^^ ,

QMQ-JSfHJ Runs van KeMrt (the Nethetiättcls)£.MtthwilCBl dla^flStksandtherapy
tnmtrtni medicine
We^ankMäla^s^aiEi^vitwiifpVlpäiJ'ti^kartÖ;

10;j£M030 CtaytcmSkad^ÜSAliiÄ^
[R(nk?fam^ ftf0T«bu muü^U^H^fdthfcttbbtefitiiy^rotäittvl];

Toap-riioa, dKcusjton

T1,00-n30 CtfffM bntak

^HAiRBl Kv£Lfi,«1>UKSA

Möi^t^tÄIftf^siftl>e:feflt'
(Znovüö.c!fWHI& Nficb töVr^mabllKethOdtdräi}^

11.50-12^0 fflBgäaJenalApl&otf, karef üearit pz^fe^blte^Hör* aiödtdte
vb stabWzaEriM SysWmü
(Roleofthefeet for thestabJtaing system)

fThe Rnportapee öf tha nervou? system fär nwtora^R!)
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13.00-14JÖ liinch break

CHAIRS;V.TOäNEROVA,B,JAN(KDVA
14.0(M4il5 .A.Uhme(GerTnany)iOrencepB^terwof1rieharKi

(Pjt^[ema.tll$|iJ^t&hli^|w,a^r^uhua^bnfl(u)
14,^15^14-25' ^Dun^r^^Rei^R^exfc^yarkal^^akl^utilE:);

Ovptyvnlteirörlilktiv* faktory osteepbfözy ä funk£nS patofögla
(Rbk factors Irtosteoporaslsand Its funcüonaj paflloksgy)

1425-14i35 LMarltK.Norttni.pJKchn^publkiVlh'itodn^te^^
na leCbu bölestjvych stavfj ramennrho kk>obu
{Influenceofthe hydroklr«slötHerapy on treatment of the palnftilshoulder)

14.3S-15;00 dlsauik"!
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