Functional Anatomy of Vertebral Column with
Reference to Load Bearing Areas
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sheleton, The spinal pyramds are:

Cervieal
Upper Dorsal
F.omluan

iy Diotsa

{2y Sacre Covcvgeal.

Bases ol cervical and apper dorsal mcet at the dise

between CF aned 10 aned thase of dorsa Lombar andd

acra cocovpeal between L oaned S
aEiwal Ciimvies

Viewed Laterally the novmal adall spioad column
Tas Loan FII!HIIII:IIl'llt cuebves, Two ATy anel twe
secondaty arranged 10 .||h-|:|:|li|||||-I PTHIVES Cabuaye
e thid [esetnl  Liker,
oty one curve with anteviar coneavity is eyviclent, Ao
fowrth onth, the sacvoe vertelail

i le Totms between the oy arl vl t'L'Hit:llt.

areanpemciib. Llatil il il

e 1|:~~_=Lr|11|r||_'| il

sewny ctitee birih e cervical ol sacral curves appear
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Ihe weight of the upper Bl of the rank s
parely berne by oand transmitied o the fower dorsal
resion by the sternum ancd ks, whieh thus relieves
the spine wosome extent. AL the sacmun e weigl
v tnslerved 1o the pelvis amed lower Himhs, A well
marked] thickening or b inocach iliwm vans Trom
the auricular surlace to the accerabulum along the
pefvie b and teansmits the weight o the foor,
Fuscrwaal, Axarodigan Txrry

The two pugor fancttonal  anakentieal o

responsible lon static, dynimic e kireetic [unctivngs
of the sprne e :

() Ohseoms Verwebwal hoedy with end plates,

itr] The motor segments  interposed between

the vevrebral  ooies
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The osseous strenpgth b delermined by the
structure of  rhe trabeculae,  hrmmness of  Lhe [}'..':Ii-

phery and Lol vl e,
ture of o typical vertebra s shawn e Fig 4

Morpholegy and archivec
The
cervicnl vertehrac have a slender [orm, whereas the
Lambar wre much broader and  have a consaderably
grexter volume with their weight bearing surlace
plutes being particularly broadly developsd. Osscous
tissue quickly readjnsis W newly ocated conditions
of stress. 11 is composed of mineral apatite, dispersed
in protein eollagen matrix.  The lonme has high
compressive strength and  the  latter low sUiffrgss
quality, Their combination yields a material which
his  high  compressive tensile  silfincss  properiy,
Experimental biomechanical siudies of Ruwifs have
cstablished the breaking sirength and percentags of
hody weight supported by each verielia, Compression
fractores e o diredt foros,
The vertebral end plates Tovated at the upper and
fevwer surface ol cach vertebra are the key eloments,
Biomechanical mvestipations of Penry® showed that
frcires of the anatemically distinot vertebral end
plates owwrred ar levels lowe i vertebral body
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Moror SEGMENT

The sggmenral siructure of the vertebral column
wilh its corordinatal motor spaces arcanged between
thie bBony vertebirae has been called as motor segment

In  Junghanns As functioming  parts  of  molor
sggients,  we  moust consider  the  Amphiathrasis
mtervertebral  dise (with anmulas Alwosas,  the
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nuecleus pulposas the cartilagenows end plitres)

the amterior  and  posterior longituding]  liganents,

the appophysical joints and the hgamentom fava

IMrrryERTERRAL Thse
The lurpest wass of the motor segment G i

the mrevvertehral dise (Fig 5 | he hhrocarulagenans

intervertebral  dise positioned  between  sucvessive
vertelral  hodies, comsttate from 154 o 105 of
tod  height of  spanal  column, The  segmental

ol the mobile elasiic disc Tissue sepves
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strape ity lockinge hetween the dise tissne aned the

bony  verteleae, Each toter vertebral disc 15 made
up of three diseinet  hut  anatomically combinoed
THErTs.

Annutes Fremasys

I'he hbrous or lamellar ring forms the larposl
tssue part of the intervertebral dise, The ring
consists of sorew like extending lamellae composed
af cartibigenous  fhoes  positioned  dlosely o cach
ather wirth thew directions heing ot aneles ro each
other, Antertorly the Abroos el iy beowd aml the
lametlar  strands well  developed
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Architeciure of an

where s posterionly only g small 2one of the flrons
rng s present i which the individoad lamellae ar
tiore delicate, T'his may be seen in horizontsl as
well as sagittul cots: Fick® has deseribed the delicate
strewebnres i detanl and  Schnoe]?
Cspanming filres

demonsteed  the
ol the
Limy rim where the cartilugenous plate 15 missing
the fibres extend as Sharpe’s hbres, In this way a
particularly  hrm  connection  lakes place
the Bony rim and the annulos Gbrosus. Brown® alter
wasling older specimens, documentied unsvimmetrical
bedpe during compression

existende of In rthe area
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Lhe bulge was noticed
i the strongest anterior portivn. If the hvdrosiatie
prossure was solely responsible, Jogically the bulge
shoald ocour o the weaker arcas of the
Asymmetrieal loading due ro bending, causing divect
vornpression appears o be the cause for halging o

anntlns,

areur an rhe stromgest  porticn,. The annulae are
capable ol support aml  enegy dissipation as
supparted by climeal evidence
Nutheus TUrposes

I'he nnclens pidpasus omgmates e the nter

vertebval chorda which remains in the disc space amd

s filled with mueoid Fike ground sobsrance T'he
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nuclews pulposus 1 the welgle ahaovhing and distr-
buting central poine of the dise, o functional soured
of vertebral strength.
peptides in the nucleus pulposus have great cupacily
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constunt motion. There Is however, o lack of study
on the mechanicel abiliry af the intervertebral dise
amel displacement
i the point of disruption. Futther it vemains o
re tlarificd where the firsc tear takes place it the
threshold of

with the nmuiss ol rthe
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resistunoe 13 cxoesded,

Tl chemical aspeets of verrebeal dise have been

investigated o o great depel.
the
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nurro-molecules of ilise: namely  calligen and
protein polvsaceliride e synthestaed intracellularly,
Hudrosylation of collagen, the mechanism ol linkage
between protein aml polysaccharide and  sulphation
yel clearly  understood,

Simifieant chemical events ke place exwacellalarly,

ot poivsaccharide are 11l
Ope of the unigue [eatures ol the disc gnd more
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articulivly s nueclens s the presence of mone tl
one kind of polysacelnide on a single profem cone
The linlogic mmportimes of  proteia-polysaccharide
anel colligen i theiv Tormation of & particula matrs
to serve the weechanmal amd chemical Tonotions ol
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Loy pnederstol

Cother ool patts of the motor segment are
the Lgamentows connections, estending between e
aeljacent vertelnal Bunbics, Thew i dude apterion
amd postetion Tongitudingl hgaments, the hgmenis
vertehead el SpPIHOLEs
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Laedge, Tonar andd cernrihnate e range of motion

The moton segrients e imnportant Lo the sfupe
andd mobility ol spine 1 be soeight of e bl momd Ui
arins, the weiplit besning capacity ol the pelvis and
[ower extremities luve signibeant inluenece upon the
tanetions of the spine. Tightenimg of the alsdoningd
converty  the o g Ivingr
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neesdles

anterwns 1o Lhe hpim:. Ax much us 30 peroent
reduction ol feree on the spine has been calcukaned
tee result from the piston effect. The wmiohility ol
the spine is not only inflluenced by the inter vertebral
clisc bt alser by the appophysial joints, The position
of e jui]ﬂ.-_, show sulstantial difference 1w varons
spinal segments Although the mobility of cach joint
puir s net great, the tetal of  several
adjacent wroicadating pairs permits considerable range

mohiity

of movement,

Fhe tollowing unctanal aatomical aspects of
human .~+pi1|u are ol Tondimenral tporbmer in
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(i o reduce incidence of spinal injuries
aviation there iy need doy reevaluation ol
phivsiologically aeceptable limitations ol
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