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KnuMeHHu cTyo

1 Kuumennm cTy0 ycmocraBiba B op)kaBa
JIOHTUTYIWHAIIHY OCY TeJa

[l IIpencraBiba cTOXKEp 3a IIaBy

[ TexwmHa rmaBe, paMeHOT 10jaca, TOPHHX
EKCTPEMUTeTa B TPyIla ce MPEKO mhera MPeHOCH Ha
TIOKE EKCTPEMHUTETE

Kuumenu cTy0 IITUTH KHYMEHY MOKIUHY

CB0Qj1UM OOJIMKOM M CaCTaBOM - OJf MHOTO MambUX
ejioBa 1 311000Ba oMoryhasa nokpere, arcopoyje
pPEHOCH cTpeC (KHUMEHE KPUBUHE 3]y

yMeHoM cTyOy 10 myta Behy cHary m oTIOpHOCT
0 KaJi Ou OO mpaB)




KpuBHHE KHYMEHOT
cTY0a

° 1 = { }_
eKYHAapHe (HacTajy ceaemeM, <2
y3amheM, YCIIOCTAB/baEeM
eKTeH3Mje U uiekcuje Bpara)

LiepBuKa/Ha JI0pA03a r' fSac,mwa, e—

aJIHA JIoOpao3a \%




KocTH KHUMEHOI cTyda

Kuamenu cty6 unne 33-34 nprbena (7
BpaTHUX, 12 rpyaHux, 5 CT1aOMHCKHX, 5
KPCHUX U 4-5 TPTUYHHUX )

] [IpBux 24 nprbeHa ¢y ca10001HN U

BU J€JlaH MpeMa Apyrome, J0K
cy nocsenmux 9-10 npusbeHoBa
MehyCoOHOo cpaciu u 00pasyjy KpCHY U
TPTMYHY KOCT, KOJ€ yJIa3€ y CacTaB
KapJIU4YHOT IIPCTEHA.




Kunumenu npuubeHoBH (Vertebrae)

PUIJbEHOBU KOJH CE€ Hajla3e y pa3jinuuTOM Jey Tpyna uMajy nojeanHe
nenuOUIHOCTH,

aJeIHNYKA KapaKTEpUCTUKA CBUX MPIIJBEHOBA j€ J1a UMajy TeJIO U ABA JIyKa (Koju
orpann4anajy npunbeHcku oTBop (foramen vertebrale) kpo3 xoju nponasu kuameHa
MOXJIMHA U HACTABKeE (PTHE Y MOMNPEYHE) KOJU CIIY>KE 3a MpUIoje Mulnha u
3r100HkaBak-e MPIIJHEHOBA.
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Tey10 M JIYKOBH IIPIL/bEHA

Bifid spinous process

Vertebral foramen
Superior articulating
surface

Transverse foramen
~— Transverse process

O063upoM J1a TeIo MpILJbeHa HOCH Macy “m=
YOBEYH]ET TEJIA, lheTOBA BEJIIMYMHA CE
noBehaBa 0J1 TOpHEr Ka JOKEM ACITy
KMYMEHOT cTy0a
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Spinous process
Transverse process
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HacTaBuu npLsEHA

® [JonpeuyHHu HAcCTaBaK je mapaH - Processus transversus, u npysxa ce ynoJbe o1
MECTa IJIe Ce Cajajy Ipeamby U 3aJb1 JIYK NPIIJbeHa.

OI[ JMICTOT MECTA MOJIa3€ U HaBUIIIEC U HAHWKE 3IVI00HUT HaCTaBIH IIPHIJbCHA HA
KOJAMa C€ Hajlase 3M100HE MOBPIIMHE 32 3ITI00HhaBakE J1BA MPIIJbEHA, TOPHU U
oy map (processus articulares) — gacer (amogmu3ea nn) 3r1000BH.

3aamu (PTHHM) HaCTaBaK je HelmapaH - Processus Spinosus.

Posterior

Spinous
process

Spinous
process

Lamina

Superior articular

Transverse——_~ process

process

Superior articular — =

process Transverse

process Vertebral

foramen

Pedicle (. Vertebral '
Inferior articular "o bodys /
PNy foramen facet \_ i ﬁ:/
\ ’/ “\— Body =
o (centrum) (b) Inferior view
Anterior
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HacTaBlu NpIL/LCHS

OO0nuK, BeIUYMHA U OpHUJCHTaIM]a PTHUX 1
MONPEYHNX HACTABaKa Cy Pa3JIU4YUTH Yy
Pa3INYUTOM JIETy KHUMEHOT CTyOa.

- To yTrye Ha opujeHTaIN]y 3ITTOOHUX
MOBPIIIMHA 32 3NNI00HABAKE CA CYCETHUM
npubgHoM (daceT 3r1000BH) — 011
OpHJEgHTAIIM]€ OBUX 3IJIOOHUX MOBPIIMHA
3aByice MOTyhH MOKPETH U lbUX0BE
JUTYIE YV PA3JIMYUTHM JIeJIOBUMA
\umeHor cryoa




Cervical

Thoracic

Lumbar

Approximate orientations

of the facet joints. A. Lower
cervical spine, with facets
oriented 45° to the transverse
plane and parallel to the
frontal plane. B. Thoracic
spine, with facets oriented
60" to the transverse plane
and 20° to the frontal plane.
C. Lumbar spine, with facets
oriented 90° to the transverse
plane and 45° to the frontal
plane.



BpaTHH nIpui/LEHOBH
(vertebrae cervicales)

ONPEYHN HACTaBaK BpaTHUX IPIIJHEHOBA MMa Ha CEOM OTBOP 3a MpoJa3
nameHe aprepuje (a. vertebralis), xkao u npeamy 1 3a0By KBPIKHAILY
(mpenma ImpeacTaBiba 3aKPKIbaI0 BpaTHO pedpo)

PTHHM HacTaBak BpaTHHX MPILJLEHOBA j€ 3aKPKJhao, OCUM KO 7-0r peodpa,
I7IC je 3HATHO JYKH, IHIa ce ucnoj koxke (vertebra prominens) u ciayxu
Kao OpHJEHIUP

Superior facet
Transverse process

Transwersa process
Inferior facet
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ATJIaC 1 aKCHC

® [[pBa nBa BpaTHA NPILJLEHA, aTjac U aKCHUC, ¢€ (DYHKIIMOHAIHO
1 [0 O0JIMKY pa3NIMKY]y O] OCTaJuX.

® [[pBu BpatHM npuubeH (atlas) aema temo Beh camo mpeamu u
3a/IbM JIVK CIIOjeHE IT0OOYHMM MacaMma Ha KOJuMa ce Hajla3e
3rI100HE MOBPIIKHE 32 3ITI00HhaBakhe Ca MOTH/bAYHOM KOCTH
(ropme) U ca APYIrMM BPAaTHUM NPIILJbEHOM (JI0HE).

Anterior tubercle
Facet for dens

Anterior arch \ |
> Foramen
_/,?7 ' \\/transversarium

Superior
facet




ATJIaC 1 aKCHC

® [[pHubCHCKH OTBOP aTiiaca MMa MpeabH VKU J1€0 Y KOJH
CC yBJIa4M 3y0 JAPyror BpaTHOT HpubeHa (axis,
epistropheus), 1 3abH IIHAPH €0 KOJUM IIPOJIa3H
KMYMEHA MOX/IMHA, a U3Mel)y je monpeyHa Be3a arjaca
(lig. transversum atlantis, 5)

Anterior
Body }/— Dens (odontoid process)
[ 3
Supenor
, ? amcular
f ) surface
Transverse \
POvens "\ / N Transverse
Inferior ,4‘ b i foramen
articular :
process Pedicle
Lamina

Spinous process



I'pynau npuubeHoBH (vVertebrae thoracales)

[ maBHE OJUTMKE TPYIHUX MPIIJHEHOBA CY 3IJIO0HE NMOBPIIMHE HA
0ouHoj ctpanm Teaa (fovea costalis), y3 ropmy M 10HY MBHILY,
3a 31J100lhaBamh-€ ca I1aBoM pedpa (art. capitis costae), kao u
3IJ100HE MOBPIIMHE HA MPeI0j CTPAHU MONPEYHOL
HACTABKA 3a 3II00MmaBamke ca KBpKHUIIoM pebpa (art.
costotransversaria)

U PTHU HacTaBLM Cy AYTHM U MPYKAjy ce KOCO HaZo0JIe
/ .

Thoracic Vertebrae
Axial (Overhead) View Lateral (Side) View

Facet Superior facet

Rib

Inferior facet  Vertebral body

Spinous process (demifacet)




Caaouncku npubeHoBH (vVertebrae lumbales)

O/ CnabMHCKH NPILHLEHOBH Lumbar Vertebrae

uMajy:

»| MacuBHO, KPYITHO TEJIO, ( Ovt:{t:aelad) l.(astlglea}l

View View

AyTadke MOMpPEeYHe HACTaBKE
(3aKprkibalia cilabMHCKa pedpa),

a PTHU HACTABAaK J€ y OOJIUKY

T€ C¢ JIAKO MPHUCTYTIA
€HOM KaHaJjly, HApOUYHUTO
JUKOM (pJIeKCH]€ TpyTa




IIpOMOHTOPU]YM

Teno 5. nymOanHOr npisbeHa ca
KPCHOM KOCTH 00pa3yje yrao o
ok0 130° 0OTHOCHO KapJIU4HU PT
— IPOMOHTOPH VM.

1

Figure Y-17 SN
Normal angdes of the spine and sacrum. 4, Lumbaosacral angle
1407); & Lumbar lordotic curve (507); ¢ sacral angle (307);

: d, pchvac angle (307)
HuB



Lateral views Superior views

Transverss Transverss foramen
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KpcHA M TPTHYHA KOCT

KpcHa kocT (sacrum)

KpcHa 1 TpTYHa KOCT Cy HacTane cjeautaBakem nplirbeHoBa. Ca npeawe CTpaHe ce
yo4aBajy nuHuje cnoja Tena npuubeHoBsa, a ca 3agke cTpaHe rpebeHn HacTanu ctanakmem




Vertebra

Spinalctlzrrd
Cle—y

37 —Ff
KnuMeHu cTyo o
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3r1000BM KMYMEHOI CTY0a

» 1) mehynpuubencku 3r1060Bu (art. intervertebrales)

» 2) ¢pudpo3noxpckaBuuaBu cnoj (discus intervertebralis)

Superior
articular process

Lamina of
vertebral arch

Intervertebral
foramen

Intervertebral
disc

Spinous
process

Transverse
process

Vertebral
body

Inferior
articular process

(c) Posterior view (d) Lateral view

2\

Posterior
portion

Antenor
porton



art. intervertebrales

0 MehynpuubeHckH 31I000BH - 3171000BH
n3Mel)y 3rJ100HMX HACTABAKA  |ntervertebral

:zrff_",.-' Intervert=bral foramen

. disc | } .
U IloxpeTHm, CHHOBHjaJTHH 3I71000BH ) — ‘“~.|
l R,
U dacer, amodu3zeannn, 3uranopuscaanm : .l . .
| " — Facet joint
3171000BU | e _
. . Y = )
OpI/I_]e Taluja u 00JINK 3TMI00HUX
WHA PETyJIUIIe MpaBall MOKpeTa sbeaseis

KMAMEHOT CcTyOa

BPAaTHOM JIEJIY BPIIIE CE CBU MOKPETH,
TPYAHOM JIEJTy YIIIABHOM YBPTalkE U

narepodiexkcuja, y TyMOaTHOM

(priexcuja-ekCTeH3Mja U MaJia poTanuja 9 instilaciia blokade

fasetnog zgloba




Lumbar orientation is in the sagittal plane

Cervical onentation is triplanar

\

Frontal plane alignment
allows rotation and
lateral bending

Sagittal plane alignment
allows flexion/extension




art. intervertebrales

» Dacer 3171000BH, OCUM IITO
CBOJUM OOJIMKOM JAe(UHHUIIY
Moryhe ooume nokpera
PA3IMYUTHX JI€JI0BA KHWYEMHOT

, TAaKO€ U y4eCTBYjy Y
e’y TeKMHE — OHU TPIIC OKO
% KoMmIIpecuBHOT onrepehema,
IOCEOHO TOKOM XMIIEPEKCTECH3H]E

Oxko 15-40% y3poka 6ona 'y
JTOHEM JIeITy Jicha moTH4YE U3 ,
(baceT 3r1000Ba o Hyperextension




Discus intervertebralis

1 3rmo6oBu n3Mmel)y Tenna npuubeHoBa ¢y cuMbuse — n3Melhy Tena aBa
CyCeJlHa MpIllJbeHa Hajla3u ce GUuOPO3HO-XpCKaBUYABU
MehynpuubeHcku koayT (N=23, ipBH je u3mely apyror u Tpeher
BpAaTHOT MPIILJbEHA) KOJU ancopOyje U IPEeHOCH IIOK U Jaje
(bJIEKCUOMITHOCT KUIYMEHOM CTYyOy

O Jluckycn umHe 0KO Y4 BUCHMHE KHUMEHOT cTy0a, HajaeOJbu JUCKYCH CY
y mym@anaom gey (15-20mm)

O Jenpo (nucleus pulposus) + ¢uopo3uu npcren (annulus fibrosus)

[ Bjakna ¢puOpo3HOT mpcTeHa ce Impyrkajy KOCO, CIIUPATHO 1 YKPIITA]Y,
acjia Cy ca XMjaJIMHOM XPCKaBHUIIOM Ha TOPH0] U JIOH0] CTPaHU
eJia MpULJbEHA U OrPaHUYaBa]y MOKPETE KNUMEHOT CTy0a

Jenpo naje eaacTUYHOCT, HaJla3| ce y cTamy HanoHa (80% Boje) u
kpehe y nmpaBiy UCTETHYTOT Jiejia (PrOpO3HOT IIPCTEeHA, a IIPUIUKOM
arjvx MOKpeTa MOXeE J1a MpoOH]je€ MPCTEH WK 3apHj€ Y MPIILBEH —
CKYyC XEpHH]a



Discus Intervertebralis

Splnal \ , Anulus
\

gangllon\ )] C

/\*A\

fibrosus

Normal
intervertebral
disc

Slipped disc

lamellae /
(cut)

Annulus
fibrosus

Nucleus
pulposus

fibrosus



APTPOKHMHEMATHKA U onTepehemse
AMCKYCA

] /ToxoMm (prrekcurje u eKCTeH3Mje Tea IPIIJbeHA CE Bajbajy
IPEeKo HyKJIeyca, a y aceT 371000BUMa J10J1a3U J10
KITKEHha

djiekcHja, EKCTeH3M]a U JaTepoduieKcrja JOBOJIE 10
KOMITPECUBHOT CTpECa Ha jeJlaH JIeo IUCKYyca, 10K CE JIpY
JI€0 JUCKYyCa UCTEXeE, JOK poTallkja CTBapa yBpTame

Ctpec Ha filuckyce je 3Ha4ajHO Behu npuiInkoM (uIeKCHje
Hero potrauuje

Compression

Superior view Lateral view



XHWIPHUPAHOCT JUCKYCA

U KommpecuBHO onTepeheme IUCKyca JOBOAM JI0 ITOCTEICHOT I'yOUTKA
BOJIC Y BbEMY, a 110 MMPECTAHKY onTepehema qonas3u 10 peancopniuje
BOJI€ Y MOoBehama BUCUHE

L Toxom maHa cMameHbE BUCHHE THCKYyCa MOXE J0 H3HOCUTH J0 2CM —
54% oBOr cMambema Ce JIECM TOKOM MPBUX I0JIa caTa Of] yCTajamba

3aBMCHU O]l MEXaHWYKOT HAUMHA UCXPAHE — MPOMEHA T0JI0Kaja JOBOAU
IpOMEHE MIPUTHUCKA y JUCKyCUMa U yMIlajyher epekra - yaackom
M3JIaCKOM BOJIE C€ BPIIIM TPAHCIIOPT HyTpU]EeHATa

Ca crapemeM olajia KanaluTeT AUCKyca 3a arCoOPIILIjOM BOJIE, IIITO
CMamyj€ U BEeroBy Moh ancopiiuje crpeca



JIuramenrn

JIBe y3my»He Be3e AYyK 11eJI0T KHWIMEHOT CTy0a:

lig. longitudinale anterius cpacrao je ca TeuMa MpILBLECHA U OrpaHUYaBa
XUIIEPEKCTEH3H]Y;

( lig. longitudinale posterius cpacrao je IHCKycHMa, IPpESBEHUpPA IIPETePaHy
(diekcujy

@ Kyre Bese (lig. flava) cnajajy aykoBe aBa cycemaHa IpibeHa

]l Mehynofipeuna (lig. intertransversarium) u mehypraa Be3a (lig. interspinale),
kao u }ig. supraspinale 1j. y Bpataom zeny lig. nuchae

Anterior longitudinal igament

Anterior longiudinal ligament
Posterior kongitudinal ligamenit

Posterior longitudinag ligament

Veriebral cansl
Ligamenturm flenum —

Interapinal ligament Supraspinal ligament

Supraspinal ligament Interspinal ligament

Interspinal ligament

Supraspinal ligameant

Ligamentum flavum



Interveriebral
foramen

Ligamentum

flavum

Interspinous
figament
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CnojeBd KHYMEHOT CTy0a ca riaBoMm

OpH (IIOTUJbAYHH) 317100 IJIaBE: TOPE-E MOBPIIMHE arjaca +
OHIWIN IoTHJhauHe KocTu (art. atlantooccipitalis)

Membrana atlantooccipitalis anterior et posterior mojauaBajy 317100
O/ JIYKOBa atjiaca 40 BEJIUKOI HOTUIJHAaYHOT OTBOpa




CnojeBH KHYMEHOI €TYy0a ca IJIaBOM

U/ Jomu 317100 niraBe (m3mely 1. u 2. BpaTHOT NpHIJbEHA) CE CaCTOJH Of 3
3n100a:

1. nBa 6ouna (art. atlantoaxialis lateralis) u

2. cpenmer (art. atlantoaxialis mediana) +

3. mompeyHa Be3a amiaca lig. transversum atlantis

dubpo3pe Be3e crajajy akcuc ca motusbaaaoM koctH (lig. apicis dentis,
ligg. alaria, lig. cruciforme atlantis, membrane tectoria)

Median atlanioadial joint Dens  Anterior arch

atlantoaxial : Superior articular
procass (C2)




Tectorial Apical dental hgament
membrane (reflectad)

Alar bgament
\\\
P - <,
Atlante-occipital - Sy
joint & == Y - Postenor elements
= = of vertebra removed
o)
Atlanto-axial joint | Superior crus —
; | — Cruciform
Transverse ligament
ligament of allas
Teciorial
meambrana (raflected) Infenor crus
AN T
A
¥ -\\\ /"‘_— ) ‘}
Oceipital

v
External occipital

Articular capsule proluberance
of left atlanto- A
cccipital joint 4 e Posterior
g atlanto-occiptal
membrane
Ligamenium
flavum Articular capsule

of nght attanto-
axlal joint

L ®dubposHe Bese cnajajy akcuc ca nmotusbaunoM koctu (lig. apicis
dentis, ligg. alaria, lig. cruciforme atlantis, membrane tectoria)




IlokpeTHn KHUMEHOI cTYy0a

Kuumenu cTy0 ce MOKe ITocMaTpaTh Ka0 TPOOCOBHMHCKH, KYIJIACT 317100
KOJH j€ MOJIeJbEH Yy BEIMKH OpOj MaJIMX CII0jeBa

[TokpeTn KHIMEHOT cTy0a MOTY 00yXBaTaTh €0 KMYMEHHU CTY0, MJIU CaMo
HEKH HEr0B JIe0

1 [TokpeTJbUBOCT j¢ PA3JIHYHTA V PA3JIHUYNTHM J€JOBMMA KHIMEHOT
CcTY0a, 2 0OMM IMMOKPETA je MHANBUAVAJIAH

: | |

TRUNK ﬁ’ﬂ ?J/II
|| {I/ |'

\ 5

\




IloKpeTH KHYMEHOI CTY0a

[TOKpEeTIHUBOCT Jicia KHWUMEHOT CTV6a 3aBHUCH OI.

Opoja u 00JIMKa NPIIJBEHOBA Y TOM JIeJTy KHWYMEHOT CTy0a,
OKOJIHUX MEKHX CTPYKTypa U
00JIMKa TPYIHOT KOIIIa.

I1IT0 j€ Ha HEKOM IIPOCTODYV:

Behu Opoj npibeHoBa,

IMPHAIJbCHCKA TCJIa BHUIIIA,

PCUYHUK TCJIa IIPIIJbCHA MalbH,

vV V VvV Vv OV Vv Vv [

MehyTIIpIIJbEHCKH KOJIYTOBH BHIIIH,
MOIIPEYHH HACTABIU YXKHU,
PTHU HacTaBIM Kpahu, y>KM U XOPU30HTAJHU]H,

OKOJIHE MEKE CTPYKTYpE AYyKE€ U jjabaBHje, MONPEYHHU JHhjaMeTap IPYAHOT Kollla
amH, TO je Beha NoKpeT/LUBOCT.




IHokpeT KHYMEHOI CTVOa

[IokpeTn y nojeanHa4YHuM 3IJI000BUMA KUIMEHOT cTy0a Cy
MUHMMAJHHU, a1 J€ 30MPHO MOKPETBUBOCT KHWUMEHOT CTy0a y
[EJIMHY BEJIHKA.

L Kuumenu cty0 Hajuenthe n3Bogu KOMOMHOBAHE MOKPETE Y KOM Cy
Oap JBa BEroBa Jieja aKTUBHA, a YECTO CY U JIONMYHEHHU OKPETUMA Y
KapJIMYAOM 10jacy.

Ilpu/daekcnjn, kKnuMeHu cTyO (popMupa JeTMHCTBEH JIYK J€p BpaTHa
U C/laOMHCKa JIOpA03a HECTA]y, a rpyaHa K1do3a II0CTaje U3pakeHu]a

1 eKCTEH3M|U, TpyaHa Kudo3a HECTaje, IOK Cy BpaTHa U
aOMHCKa JIOp03a HarjlalleHe, a KHIMEHHU cTy0 J001ja 00IuK
ABHOT IIITalla YMjU Cy KpajeBU CaBUjCHHU YHa3a]l.




CriojeBM KHYMEHOI CTY0A ca IJIaBOM

J1aBa J€ 3aBPIIHM JIEO OTBOPECHOT KUHETHUYKOT JIaHIIA Y KOM CY CMEIITCHHU
pelenTopy U uyiia (Buaa, CIyXa U PaBHOTEXKE), TE CY HOKPETH IJIaBE O]
BEJIMKE BAXKHOCTH

Topmy M 10U 317100 IVIaBe CE ITOHAIA]y Kao Ky[JIaCTH, a 6 Maaux
3r1000Ba /1a]y NPEHU3HOCT IOKPETA IT1aBe

- Topmu 317100 1aBe: uickcuja u exkcrensuja (20-35°%) u narepodiiekcuja
(7% /

JomW/31i100 IJ1aBe: NOTHJhavyHa KOCT M aTiac ce okpehy oko 3y0a akcuca
(30° poTapje)

Lateral bending Rotation

NECK h_ g 9 @_
(}%l {\1 ( ?I(h

Flexion Extension Hyperextension
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Approximate Range of Motion for the Three Planes of Movement for the Joints of the Craniocervical Region*

Joint or Region

Flexion and Extension
(Sagittal Plane, Degrees)

Axial Rotation ( Horizontal
Plane, Degrecs)

Atlanto-occipital joint

Atlanto-axial joint complex

Intracervical region (C2-7)

Toral across craniocervical region

Flexion: 5
Extenston: 10
Total; 15
Flexion: 5
Extension: 10
Toral: 15
Flexion: 35
Extension: 70
Toral: 105
Flexion: 45-50
Extension: 85
Total: 130-135

Lateral Flexion (Frontal
Plane, Degrees)

Negligible

40-45

45

90

About 5

Negligible

LI
wn

About 40

(From Neumann DA: Kenesiolagy of the musculoskcletal sescem—foundations for physical vehabilitation, p. 278, St Louis, 2002, C.V. Mosby.)

*The honizontal and frontal plane motions are to one side only. Data are compiled from multple sources and subiect 1o large intersubiect variations.




[IpoTpakija u peTpakiiyja IiaaBe

Figure 3-15
Protraction and retraction of the crantum. A, Durning protraction of the cranium, the lower-to-mid cervical
spinc flexes as the upper craniocervical region extends, B, During retraction of the cranium, in contract, the
lower-to-mid cervical spine extends as the upper craniocervical region flexes. Note the change in distance
between the C1.C2 spinous processes dunng the two movements, { Modified from Neumann DA: Kinernology
of the muscwloskeletal sysem—foundations for phwsical rehabslitation, p. 284, St Louis, 2002, C.V. Maoshy. )




l1lokpeTH IJ1aBe U Bpara

O (AnTe)duiexcujy miaBe M Bpara BpIlic IapHH

3a1bC.

d

CTOBpEMEHA KOHTPAKIIM]a IPEIHBUX U 3adHUX
Mmuirha, urcuiaaTepagHo, JTOBOIU J0
narepoduieKkcuje, a ICTOBpEMEHA KOHTpaKIIH]a
KOHTpaJdaTepaTHUX NpeAmbUX U 3aAbuX MuIrha 10
poTaiyje

1 Kontpakiuja camo HIp. (iiekcopa ca jeaHe CTpaHe
AOBOAM 10 JaTepodekcuje Ha UCTYy B pOTallHje Ha
HCTY WIH CYIIPOTHY CTPaHy

U VcTu npuHIUIT je ¥ 'y TOKpeTUMa TpyIia

MUIIKMhY ca MPEAE CTpaHe BpaTa, peTpoduieKcu]y ca



Ligamentum
nuchae

Anterior
longitudinal
ligament

Compressed
annulus fibrosus

Capsule of
apophyseal joint

Atlanto-oceipital joint Atlanto-axial joint complex Intracervical region (C2-C7)

Figure 3-18 ===
Kinematics of craniocervical flexion. A, Atlanto-occipital joint. B, Atlanto-axial joint complex. C, Intracervical
region (C2-C7). Note in C that flexion slackens the anterior longitudinal ligament and increases the space
berween the adjacent laminae and spinous processes. Elongated and raur rissues are indicared by thin black
arrows; slackened tissue is indicared by a wavy black arrow. (Modified from Neumann DA: Kinesiology of the
musculosecletal system—foundations for physical rebabilitation, p. 281, St Lous, 2002, C.V. Mosby. )
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Atlanto-occipital join Atlanto-axial joint complex

Intracervical region (C2-C7)
Figure 3-19
Kinematics of craniocervical extension. A, Atlanto-occipital joint. B, Atlanto-axial joint complex.

C, Intracervical region (C2-C7). Elongated and taut tissues are indicaved by thin black arrows. (Modified from

Neumann DA: Kinesiology of the musculoskeletal system—jfoundations for phvsical rehabilitarion, p. 280,
St Louis, 2002, C.V. Mosby.)
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Craniocervical lateral flexion

flexion
Rectus capitis
lateralis
Atlanto-occipital joint Intracervical region (C2-C7)
Figure 3-20 g

Kinematics of cramiocervical lateral flexion. A, Atlanto-occipiral joint. The primary function of the rectus
capitis lateralis is to laterally Aex this joint, Note the slight compression and distraction of the joint surfaces.

B, Intracervical region (C2-C7). Note the ipsilateral coupling pattern berween axial rotavon and lateral
flexion. Elongated and taur tissue is indicated by thin black arrows. { Modified from Neumann DA: Kinesiology
of the musculoskeletal system—foundations for physical vehabilitation, p. 286, St Louis, 2002, C.V. Mosby. )

\ \




Craniocervical axial rotation

Alar ligamen!
(taut)

Superior view
Atlanto-axial joint complex (C1-C2)

Intracervical region (C2-C7)

Figure 3-21 —

Kinematics of craniocervical axial rotation. A, Atlanto-axial joint complex. B, Intracervical region (C2-C7).

(Modified from Neumann DA: Kinesiology of the musculoskeleral sysem—foundations for physical rchabilitation,
P 285, St Lows, 2002, C.V. Mosby.



Muminhu Tpvnia m Bpara

Moppmea rpyoa

M. trapezius (pars ransversa ef pars ascedens): peTpaEIHja ¥ COOBANESA POTAOE]A TOTATHDE, oDapaEe
[PAMEEA BENE D0JH3AEE TPYIA ki (HECHPAHOM DaMesEy;

m. latissimus dovsi: aIVEIHE)a, YEVIPANISA POTANH]A H eXCTEEIH]3a HAQNaKTa, JeNpecH]a PaMesor
I0jaca, EECTHPHE]YM H eECIHDHE]YM;

mm. rhombeoidei (mgjor et miner); eTeBANH]a E AJVKOH]A TOOATEDE (eMeBaTH]a E PeTPARIH]A PAMEHOT
mojaca);

m. serratus posterior superior ef imferior: TOpPSH YIeCTEY)e ¥ EECIHEDE]YMY, 3 J0EH V eECOEPHE]FMY.

Jdyboxra rpyma

m. eractor spinae (m. spinalis thoracis, m_ longizsimus thoracis, m. iliecostaliz theraciz et lumborum):
DHEIaTepanHEOM KOETPAKIH]OM EPIIE eEKCTEEIH]Y TPYIA, VERIATEpaNEa KEOETPAEDE])a JOB0IE J0
AaTepodinexcE]e H POTAOE]e TPYIOA Ea CEOJY CTPAEY,

m. fransversospinalis (m. rotatores thoracis et lumborum, m. multifidi thoraciz ef lumborum, m.
semizpinaliz thoracis): OEmaTepaNnHOM KOHTPAEIH]OM BPIIE eECTEHIH]Y TPVIA, VEETATEPATHS
KOETPaEIE]3 S0EOIE J0 TaTepodercH]e B pOTANE]e TPYOa Ea CYIPOTEY CTPAEY,;

m. intertransversarii thoracis ef lumborum laterals et mediales: natepodnescH)a TpyIa;

m. interspinales thoracis et lumborum: excTezama Tpyoa.

\\\




Ipeasa rpyoa

mm. mfrahyoidei (m. omohyoideus, m. sternohyoideus, m, sternothyroideus, m. thyrohyoidens) 2 mm.
suprahvoidsi (m. dicastricus, m. stylohyoideus, m. mylohyeidez, m. gemichyeideus): dEEcEpajyY rpEmas
33 JOEY EENEDY H IOPEE OTEOD IPYIHOT KODIA, H THMSe HMajY YIOTY V IVTAEY H IOBOpY;

m. stermocleidomasteidens: CEIFTEpATEOM ECETPAEDR]OM OOTEOD QNexcopa INane JONAIE J0 QIexcH)e
TAaBe, 3 VEEAATepAIECH KOETPAKTE]OM 080T MEmMENA DoIaiE 0o faTepodIeRcE)e B POTAOE]E [HABE ¥
CYOPOTHY CTPAEY;

mpeseprebpanEe MEmehe (m. longus capitiz, m. lengus colli, m. rectus capitis anierior); DETaTepaIEc™M
EOETPAEEOH]OM BPIIe QISECH]Y IIaEe B EPaTd, IpE VERNATePANEd] KOETPAETE]HE JSIIaEa & POTAOHE]A ¥
CEQ]Y CTPAEY;

mm. scaleni (m. scalenus anderior, medius ef pesterior): bEIaTepanEs GISXCH]A BPATA, YEEIIATEPATHED
AaTepodineEcH]a B POTAOE]S BPAaTa ¥ CYOPOTEY CIpaEy, DomMohsr pecorpaTopeEs Mamehs;

platvsma: Eanaam ce Za obpa3y E BpaTy 0OYHO, PacTeXe YOTA Ha JOTIe.

3aae.a rpyoa

m. frapezins (pars descedens): CHIATEpAT=EOM KOHTPAKIH)OM SECTEHIH])A IMABS, VERNATSDATECM
maTepodieECH]a B POTANE]A FIAES Ha CYIPOTEY CTPAEY, ETREANF]A H COI0BANTSA POTATH]A TOTATHIE
(DogEzaEe pameEd) E peTPasnR)a TODaTEIe;

m. levater scapulae: excTeEIN]a EEIMEEOT CTVDA, ENSEATR]A E VEVIPAEA POTADN]A TOI3THIE;

m. erector spinae (m. spinaliz capitiz et cervicis, m. longissimus capitiz et cervicis, m. iliocostalis
cerviciz): DETATepATECM EOHTPAEDE]OM EpIIEe SECTEHIH]Y [TAEe E EPATa, VEETATEPANEA EOETPAKIH]A
IOEOIE IO TaTepodineEcHE]e B POTADE]E [IiEe H EPATA EA CEQ]Y CTPAEY;

m.splenius capitiset cervicis: eECTEEZE]A, TaTepodIeECHE]d E POTADE]A [TaES B EPATa Ha CEQJY CTPAEY:
m. transversespinalis {m. rotatores cervicis, m. multifidi cervicis, m. semispinaliz capitis &t

cerviciz) DETaTepaATHEON EOHTPAEDE]OM BpIIEe eECTEEIH]Y [NAEE E BPATa, VEETITEepATEA EOETPAEDE]d
IOBOOE A0 MaTepodmexcH)e B POTAOH]E ITaEe H EPATa Ha CYOIPOTHY CTPaEY;

M. infertransversarii cerviciz amteriores of posteriores. NaTepodIexcH)a BPaTa.;

m. interspinales cervicis SECTeEIH]A BPATa;

cyoormeEmETanER MEmehe (m. obliguus capitiz superior et inferior, m. rectus capitis pesterior major &t
miner, m. rectus capitiz lateraliz): oba opasa mumehia Epme excTeEIH]Y ITaEe, KOCH BPOIe POTAIE]Y
rmaBe Ha CEOJY CTPaHY, A TOPSHE Ha CYOPOTHEY CTPaEy.




Mumumhu Bpara

p Infrahyoid




Muinhu Bpara




Mumnhu Tpyna

Erector 4
spinae
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» Transversospinalis
group




m. sternocleidomastoideus

®» (O0ocTpaHa KOHTpakIiinja — (pJIeKcHja
Bpara, a XUIIEpEKCTECH3H]a Iy1aBe!

® JenHOCTpaHa JIaTepoIIeKCHja U poTaluja
y ApYyTYy CTpaHy

® [JomohHu nHCTIMpaTOpPHU MHUIIKH




mm. scaleni

» Jlatepodnekcopu Bpara TN o B
» Ilomohuu daexcopu BpaTa

» Ilomohau MHCTIMpPATOPHU
MUY

Anterior




IlpeBepreOpajnu Muiuuhu

®» Manu mumuhu, uMajy yJory y nocTypaiaHo]
KOHTPOJIM ¥ YBJIa4€why Opaje, Mpe HEro camoyj
(bJIeKCHju BpaTa U IJ1aBe

Rectus capitis lateralis |
Rectus capitis anterior \
Longus capitis 'n‘ \
Occiput—cut, |', \

longus capitis

. longus colli

M. rectus capitis anterior
m. rectus capitis lateralis




®» EKCTEH30pHU IVIaBe

= Poraropu riase

/ rectus capitis posterior minor
. rectus capitis posterior major

®» Manu munmmhu ucro 6ase jJodame

Obliquus capitis infsrior

CyOOKIMNIUTAJIHA MAIIKhHA

Ractus capitis posteror major



m. splenius capitis et cervicis

» EKcTen3opu riaBe u BpaTa
» Jlatepodiekcuja

» Poramnuja Ha UCTY CTpaHy




[

M. erector spinae

m. spinalis (capitis, cervicis, thoracis)
»m. longissimus (capitis, cervicis, thoracis)
»m. iliocostalis (cervicis, thoracis, lumborum)

] BeprukanHa BiakHa Koja IoBe3yjy PTHE,
MOMNPQUHE HACTaBKE WX pedOpa

Excten3uja, narepoduiekcuja Tpymna




m. transversospinalis

m. rotatores (cervicis, thoracis, lumborum) ;

m. multifidi (cervicis, thoracis, lumborum) A
m. semispinalis (capitis, cervicis, thoracis)_ ‘&g .
=iy (Ve

-
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\

L Opn nofipedHor HacTaBKa MPILJBEHA UCIIOA 10

A

’ =
‘f‘g I’Il 45
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m. rotatores ce mpocTupe npexko 1. npubeHa

m. multifidi 2-4 npubena

& e J -/J ,
)\ :
SN/
P - “4‘

m. semispinalis >5 npuubena



mm. intertfransversarii
mm. interspinalia

O mm. Intertransversarii: narepodaekcopu
L mm. Interspinalia: excrensopu




m. quadratus lumborum
. ( i
O Jlarepodirexcuja | '. A
] bouHo nmonu3ame Kapiuile /
IGiW
Nz




m. rectus abdominis

] ®dnexcop Tpyna




m. obliguus abdominis externus
et Internus

L Ob6ocrpana koHTpakmuja — (pirekcuja Tpyma

U JennocTpana — poranuja (CIIOJbHH Y CYTIPOTHY, YHYTPAIIbU Y
MCTY) U JaTepo(ICKCH]a Ha UCTY CTPaHy




m. transversus abdominis

U Hajay6spu c11oj

J Hewma ynory y mokpernma Tpyna,
aJay UMa y KOMIIpeCcH U TpOyxa u
CTaOMJIM3alM]U TyMOAJIHOT Jieia

Transverss abdominis



OnTtepehewe Kuime

0 Cune koje geayjy Ha KHUMY YKbYYYjy:

® TEICCHY TEKUHY, TEH31]Y CIIMHAIHUX JIMTaMeHaTa, TEH3U]y OKOJIHUX
Mullha, MHTpaaOJOMUHAIHU TPUTHUCAK, CTIOJhAIIIEHE CHUIIE.

U [IpunmrkoM cTajamka yenpaBHO, ontepeheme KuaMe je aKCh]allHo;
€ TeJa J€ UCIpea KUWIMEHOT CTy0a, T€ rpaBUTaIM]ja JAeIyje y
CMEpY CaBHjamba yHaINpes, IITO CIpeyaBajy eKCTeH30pU Tpyna

L KpakoBu cuie mapaBeTpeOpalHuX MUIIKNA Cy Majd, T¢ OHH MOPajy
[10JbaBaTH BEJIWKY CHUITY

U /Tensuja y ekcTeH30puMa pacte ca (JICKCHjOM CBE J0 IyHe (ICKCH]e
KaJia C€ Hamio race u onrepeheme npey3nuMajy mocCTepuopHu
CIIMHAJIHM JIMTaMeHTH, 111To nmoBehaBa ontepeheme daceT 3r1000Ba U
pEeIHe CMUIIAHKE



OnTtepehewe Kuime

The back muscles, with a
moment arm of approximately
6 cm, must counter the torque
produced by the weights

of body segments plus any
external load. This illustrates
why 1t 1s advisable to lift and
carry heavy objects close to
the trunk.

']

[ oo

Ao -

Weights:
Head 58N
Trunk 328N
Arms 8IN
Box 1IN

Torque at LS S| vertebral joint created by body segments and load:
T = (328 N)(10 am) + (81 N)(20 cm) + (58 N)25 cm) + (111 N){40 cm)

= 10,790 Ncm



Percerit Load on L3

200 —

150 —

L0

r_—l—

The load on the third lumbar
disc dunng uprnight standing
(100%) 15 markedly reduced
In a supine position, but
increases for each of the
other positions shown.

Adapted from Nachemson A:
Towards n better understanding

of back pain: o review of the
mechanics of the lumbar disc,

Rheumatal Rehabal, 14:128, 1975,



He Bara ©

Lifting while twisting should
be avoided because it places
about three times more stress
on the back than lifting in the
sagittal plane.




YecrTe maroJioruje

» CHHAPOM ropmer 0TBOpa
TPYIHOT KOIIIa

» TopTukomnuc

» bna“ moBpena — ,,Whiplash*

Wimjac

» JledbopmuTteTn KNUMEHOT cTy0Oa




YecTe maroJioruje

» CnooHmauiiosa
» CnuHanHa cTeHo3a (CyKemhe KHIMEHOT KaHala)
» XepHHja IHcKa

AHKUI03Mpajyhu CIIOHAUIIUTHC

» CIOHIHMIIONHCTE3a
» Ocrteonopo3sa

» Kommpecuone dpakrype




«— Bump
Figure 9-20 EEEEE——————

Step deformity in the lumbar spane. A, Caused by
spondviosis, B, Caused by spondylolisthess

A spondiloza B spondilolisteza




DusuorepaneyTrcKu
nperJie




A B c

Figure 3-12 I

Observauon views of head and neck. A, Antenor view. B, Postensor view. C, Lateral or ssde view. With normal
posture, the ear should be in line with the shoulkder and the forehead verrical. Note that this model is a “chin

poker™ with the head siting anteriorly.

\ \




W CHAMIEM S & CErmca spime

® [[okpeTH I1aBE U Bpara

o

Aorve eminvernerss of the corsionl soone. Al Arscras Deshling lupper corvca) e |, B Fleoon. L Esicason

D Posterien ooddng Copper corvical spiac . B, Sode thooon. F, Motezim



® [[okpeTH KUUMe

D G

Active movements of the lumbar spine. A and B, Measunng forward flexion using tape measure, C, Extension. D, Side tlexion (antenor view), E
Side fexion (postenor view ), F, Ratation (standing ). G, Raration (siiting ).




KoMOMHOBaHY aKTHBHU MOKPETH

A B c

Figure 9-28 I

Combined active movements. A, Lateral flexion in exion. B, Lateral flexion in extension. C, Rotanon and

flesion. D, Rotation and extension




Mepeme oOuMa IOKpeTa I1aBe M Bpara

» AJTEPAAHA DAEKCU|A 1 POTALLMIO

hitps://www.youtube.com/watchev=unghQvVaegaQ

» PAEKCU]A M EKCTEH3M|A

hitps://www.youtube.com/watchev=IS3fSiVcmTAKA



https://www.youtube.com/watch?v=unghQvVqeqQ
https://www.youtube.com/watch?v=unghQvVqeqQ

Mepeme 00rMa IoKpeTa Tpyna

®» AAQTEPAAHA doAEKCH|A TPYNA
» hitps://www.youtube.com/watchev=Ch K%97zJdJQ

» Nhitps://www.youtube.com/watchev=t?2JalxTSP1A

®» PArekCHja Tpyna
» hitps://www.youtube.com/waichev=T1 NDHe/Znu4
» Nhitps://www.youtube.com/watchev=aFLbSbXdJV4

= PoTtaumja Tpyna

» hitps://www.youtube.com/waichev=dvimagMmwréE



https://www.youtube.com/watch?v=Ch_K97zJdJQ
https://www.youtube.com/watch?v=t9JalxTSPtA
https://www.youtube.com/watch?v=T1_NDHeZnu4
https://www.youtube.com/watch?v=aFLbSbXdJV4
https://www.youtube.com/watch?v=dvlmgMmwr6E

MEPERSE OBUMA TTOKPETA
TPYTIA

ﬂ'ifpélhf IIlJ}fp'.‘."l'..‘bH BOCTH KHYMEHOD El'}-‘ﬁﬂ ¥ IP}-’,‘LI!E}.‘H H CAADHHCKOM _."k'.‘_'..l_':.-'

32cm

[lokpeToHBOCT ¥ nmmcu_nm CTYOY ¥ mpakcH ce Mepi B (OTOBHM (MOKPET aHEOCT 13 Cm
TPVAHOT aead KameHor cTyba) 1 llloGeposim TecToM (MOKPETAHBOCT CAADHHCKOT
ACAA KHUMEHOT CTyDa).

Crroe Tect

Hecmpryssenns: 1) menTHMETApORA NAHT SHEL

Mpeysustoce sepera: 1) 0.1 cm

[pogedypa sepessa: ¥ BHCHHH PTHOT HACTABKA ABAHAECTOT TPYAHOT MPITACHA TTOBYHE
€ XOPHIOHTIAHA AHHHJA H OA B¢ H3MePH Ha Bme 30 ov 0 NOByYe AHHH|2 HA TOM
mecty (Camea Tla). [Mammjent ce makcamasno casmje manpea (Camka 716), a
HCITHTHEAY HIMEPH HCTO PAcTOjamke (MpOCcYHo o 37 om). Kasa manmjent HIBPITH
makcHManHy perpocaekcrjy (Canka T18) oBo pacTojame npocedHo H3HOCH 27 o,

[Hobepos Tect

Hecmpryssenns: 1) menTHMETApORA NAHT SHEL

Mpeysustoce sepera: 1) 0.1 cm

[pogedypa mepersa: 'V BHCHHI PTHOT HACTABKA NETOT AYMOAHOT PIIAEHA TOBYYe
CC XOPH3OHTAAHA AHEH|a i 10 o OA 1Be HA BHIIE HIMCPH CC H TOBYYC AMHH|A HA TOM
mecty (Camka T2a). [Tarmjent ce Makcivasno casnje manpes, (Canka 720), 2 monHTHBIY

H3MEpH HCTo pacTojarke (moscha ce 3-4 om). Kaaa manmjenT H3BpIIN MAKCHMAAHY
perpodackcnjy (Camka 728) 05O pacTOjaRkE MPOCCMHO HIHOCH 0KO 2 (% MaTse.




c D

Figure 8-22 cont'd I
C, Forward flexion measurement of thoracis and lumbar spines. D, Forward flexson measurement of thoracs
and lumbar spines and hips (fAngertips w0 Noor)

E

Figure 8-22 cont’'d TEEEEE——————1

E, Side flexion measurement {fingertips to floor



figure 8-24 EEEENENESRNNET

Side view i forward bending position for assessment of kyphosis
A, Normal thoracie roundness is demonserated wath a gentle curve
to the whole spine. B, An area of increased bending is seen in the
thoracic spine, indicating structural changes-Scheucrmann's discase,
in this example, (From Moe [H et ali Scoliosis and other spinul
defirmities, p. 18, Philadelphia, 1978, W R, Saunders.)






mm. extensores capitis et CO||I




m. rectus abdominis




mm. extensores trunci







mm. flexores lateralis trunci




Figure 9-30 I
Trendelenburg and S1 nerve root
test. Ay Antenor view, negatiee
test. B, Side view, negative test
C, Postenor view, positive test for
1 weak right glutcus medios,



Figure 9-34 EEEEESSN————1

Dyiamic abdominal endurance test. The patient rucks in the chin and
curds up the trunk lifting the tunk of ' the bed, Ideally, the scapula Figure 9-35
should clear the bed Isometric abdominal test, A, Hands behand neck

/

Figure 9-36

Dyvnamic extensor endurance test. A, Starting position. B, End postion,
o I




Figure 9-40 TN

Dynamic honzontal side support. A, Start postion. B, Litung pelvis

off bed using knees as support. C, Lifting pelvis off bed using feer and
ankles as support.




Figure 9-41 S
Back rotarors/mulniidus west. A, Start position

D, Contralateral stra s and lew Iif



Figure 9-52
Straight leg raising. A, Radicular symptoms are precipitated on the same side with straight leg raning. B, The
leg is lowered slowly until pain is relieved. €, The foot is then dossiflexed, causing a return of symproms; this
indicates a positive test, D, To make the symptoms more provocative, the neck can be flexed by lifting the
head ar the same time as the foot s dorsitlexed,




Figure 3-13 I

Fxample of congenital torticollis showing pe
'From Garthand J)
phaa, 1987, W B. Seunders. )

sternaclerdomastoid muscle on the nght

Fisndamentals of ertbopedics, p. 279, Philaded

AN

Figure 3-47 I

Subluxaton of the atdas on neck Hexion. Note the Iftllu'\' in the

ostenor neck caused by the forward subluxation of the athas,
bencath

0
)

bringing the SPUNOBS process of the axis into promincnae
he skin (arrow ). (Courtesy Harodd S. Robinson, M. D., Vancouver,

Boush Columbea



Figure §-11
‘ | ateral view of paticnt with ankyvlosing {cheumatond ) spondvhits
Figure 8-0 SRS i B1 I

S } showing torward progrusion of head, Nartening of anterior Chest wall,
Congenital thoracke kvphosis, (From Bradford DS et al: Moe's rexsbook x

f AL g thoracie kyphosss, protrusion of abdomen, and tlattemng of lumbar
of scolionis and other sinal deformitics, p. 263, Philadelphia, 1987, : =

2 A4 lordosis. This patient also bas shight Hexion of the hips on the pehas
W.R. Saunuders. | :

From Polley HF, Hunder GG: Rbeumuriolawic intervicwing and

phrystcal examination of the pamey, p. 161, Philadeiplua, 1978

I \ W.B. Saunders.



Figure 8-10 I
KYPHOSIS GIBBUS DOWAGER'S HUMP  Kyphotie deformities




Figure 8-12
Idiopathic scoliosis. A, Postural deformity caused by idiopathic
thoracolumbar scolioms, B, Asymmetry of postenor thorax
accentuated with patient flexed. Note *hump™ on the night and
“hollow™ on the left. (From Gartland J). Fendamentals of ortheprdics,
p. 341, Phaladelphia, 1979, W.B. Saunders.)

Right thoracolumbar
curve curve

Right thoracic and
Left lumbar et lumbar curve
curve (double magor curve)

Figure 8-1] WSS

Examples of scaliosis curyve parrerns
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Figure 8-15 =

Right thoracic idiopathic scobosss { postenior vicw ), A, The leht shoulder s lower, and the nght scapula s more
prominent. Note the decreased distance between the nght arm and the thorax, with the shift of the thorax

to the aght. The left iliac crest appears laghes, but this resules from the shift ol the thorax, with fallness on

the nght and climination of the wasstline; the “high™ hip is only apparent, not real. B, Plumbline dropped
from the prominent vertebra of C7 (vertebra prominens) measures the decompensation of the thoras over

the pelvis. The distance from the vertical plumbline to the ghuteal clefi is measured in centimeters and i
recoeded along with the direction of deviation. If there Is a cervical or cervicothoracic curve, the plumb should

fall from the occipital protuberance (inion). {From Mo 1H et al: Seavions and other spinal deformatses, p. 14,
Philadelphia, 1978, W.B, Saundens, )
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Figure 9-8

T'ypes of disc herniations.
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Figure 9-13 EEEEEEEEES—————1U

Muscles “balancing™ the pelvis, (Maodified from Dyrek DA, Micheli
LI, Magee DI Injuries ro the thoracolumbay spane and pelvis. [n
Zachazewski |E, Magee DI, WS Quillen, edivors: Asiiletic inguries and
redabiliention, p. 470, Philadciphia, 1996, WB Saunders. )

Figure 9-18 WEEEEEEEESSS————C
The pelvic crossed syndrome as described by Janda and Jull



