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Historie nazvoslovi

Pouziva se latinského nazvoslovi (zavedeno za dob
Sylvia konec 15. stol. a pocatek 16.stol.)

K prvnimu mezinarodnimu sjednoceni doslo v r. 1895 na
sjezdu némeckeé anatomicke spoleCnosti v Basilej1 —
basilejske nazvoslovi

Jenské nazvoslovi — 1935, Jena (nebylo moc vyuzivano)
Parizske nazvoslovi — 1955, Patiz, definitivni piijeti r.
1960 (upravene nazvoslovi bazilejske)



History of anatomic terminology

Latin nomenclature (introduced during the time of
Sylvius at the 15th - 16th century.)

The first international unification occurred in 1895 at the
Congress of the German Anatomical Society in Basel -
Basel terminology

Jena terminology - 1935, Jena (not much used)

Parisian terminology - 1955 Paris, final acceptance in
1960 (adjusted Basel terminology)



Zakladni
anatomicka
poloha

Vzptimeny postoj

Horni koncetiny visi
pod¢l téla

Dlané¢ jsou obraceny

@ dopfedu
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Basic
anatomical
position

Erect posture

Upper limbs
hanging along the
body

Palms facing
forward




Ukol & 1

a) Oznacte hlavni roviny a osy na lidskem téle

b) Zakreslete rovinu sagitalni



Task 1

a) Mark the main anatomic planes and axes on
human body

b) Draw the sagittal plane



Medianni

Frontalni

- P / (koronalnf)

Transversalni (axialni)

Sagitalni

j.*.;;._;:: \w»~~  Oznaceni rovin téla



Medial

Frontal

5 e (coronal)

Transverse (axial)

Tf,J_::féj

Sagittal

P body



Ukol &. 2

Oznacte na obrazku hlavni sméry na t¢le.

Oznaceni sméru na koncetinach.
Oznaceni sméra na trupu.



Task 2

At the picture, show main directions in the
body.

Directions on the limbs.
Directions on the torso.



Oznaceni sméru na
koncetinach/
Directions on the
limbs

Proximalis (bliz k trupu)

Radialis (vietenni-

Ulnaris
t.j., bliz kosti vietenni — radiu)

3 (loketni, tj.
Distalis 3."1T- bli kosti o .
(ddl od trupu) h ! loketni — ulng) | Proximalis rsalis (hibetni,
i Palmaris (dlanovy, rem k hibetu ruky)
smérem do dlang,
lat. palma=dlan)
Tibialis : : : o
(holenni- Fibularis @ytkovy- Dorsalis Distalis
bliz kosti holenni - tibii) bliz kosti lytkové - fibule) (hibetni,
smérem k
hibetu nohy)
Plantaris

(chodidlovy, sm&rém ! plosce nohy)



Directions on the
limbs

Proximal (closer to the torso)

Radial (towards the
radius bone/ke kosti vietenni)

Proximal

(closer to the torso)
Palmar (towards the palm,
lat. palma=dlan)

(towards the

Distal ulna bone/ke

kosti loketni) rsal
i ards the dorsum,

¢rem k hibetu ruky)

(away from the torso)

Tibial

(towards the tibia/ke kosti holenni)

Distal

(away from
the torso)

Fibular (towards the fibula ~ Dorsal

/bliz kosti lytkové) (towards the
dorsum,
/smérem k
hibetu nohy)

Plantar
(towards the plantﬁru!,sole/smérem k plosce nohy)



Superior (horni)

Dexter = | ini IRE
roeg) Sinister Cranialis
vy \ : ] (levy) (smérem k hlavé,
z lat. cranium=lebka) OStCI’iOI’
. (zadni)
Anterior (predni) —_—
. o .
o Ventralis (predni, Dorsalis
Medialis z lat. venter =bficho) (zadni,
(bliz stfedni z lat. Dorsum
roving) =z4da)

Lateralis

do boku, | : ,
fat. latus—bok) Inferlor. (dolni)
(I ? - Caudalis
3‘3 I | (smérem k dolnimu konci téla,
.Fﬁ: ﬁ z lat. cauda = ocas)

I - ’ v o
Oznaceni smeéru na trupu
Directions on the torso



Dexter, right
(pravy) k

Medial

(towards the midline)

Lateral]
(to the side,
lat. latus=
=side of the body)
&)

Slmster left

i Cranial
\ SV (levy) (towards the skull,
A lat. cranium=skull)

Directions on the torso

Superior (upper)

osterior
to the back)

Anter1or (to the fro —_—

Ventral (towm Dorsal
lat. venter = belly) (towards the
back,

lat. Dorsum

back of the

body)

Inferior (ower)
Caudal

(towards the tail,
lat. cauda = the tail)



Nazvoslovi - pohyby v kloubu :

a) otaceni kolem pravolevé osy ve frontalni roviné — FLEXE A EXTENZE
Flexe - ohnuti, ohybani (provadi flexory, ohybace), pohyb pii kterém se zmensSuje
kloubni tihel coz je thel, ktery v kloubu sviraji kosti. LOKET, KOLENO

Extenze - nataZeni, naptimeni (provadi extenzory - natahovace), pohyb pii kterém se
zvetsuje kloubni uhel. Presny opak predchoziho pohybu, v kloubu dochazi k nataZeni,
narovnani koncetiny.

b) otaceni kolem predozadni osy v sagitalni roviné — ABDUKCE A ADDUKCE Extenze

Abdukce - odtaZeni (provadi abduktory, odtahovace), pohyb smérem od osy té¢la.
Volné konce koncetin se vzdaluji od osy trupu. [rozpaZovani, roznoZovani, oddaleni
hlasivek].

Addukce - pfitazeni (provadi adduktory), pohyb smérem k ose téla. Opak
piedchoziho pohybu. [pFinozovani, pripazovani, sblizeni hlasivek].

¢) otaceni kolem podélné osy segmentu - ROTACE '

Rotace - (provadi rotatory). Rotace v rameni ¢i kycCli nebo v patefi. Rotujete
pf1 provadéni vykruti v sed€ s ty¢kou na ramenou. ddukc
“.L ‘.—'

KOMBINACE:

Krouzeni (cirkumdukce). Z mechanického hlediska slozity pohyb, kdy dochazi
v kloubu postupné k flexi, abdukci, extenzi a addukci. Volny konec koncetiny opisuje
kruh. [KROUZENI PRSTU]



Terminology - movements in the joint:

a) rotating around a left-right axis in the frontal plane - flexion and extension

Flexion - bending (performed by flexors - flexor muscles) - motion in which the joint angle
(angle between the bones) is reduced. ELBOW, KNEE

Extension - stretching, straightening (performed by extensors — extensor muscles) movement
in which the joint angle increases. An exact opposite of the previous movement in the joint
leads to stretching, straightening of the limbs.

b) rotation around the anteroposterior axis in the sagittal plane - abduction and Extenze
adduction

Abduction — moving apart (performed by abductor muscles/abductors), move away from the
axis of the body. The free ends of the limbs move away from the torso [spreading arms, limbs,
opening the vocal folds.

Adduction — moving closer (done by adductor muscles/adductors), a movement toward the
body axis. The opposite of abduction. [Putting arms closer to the body, putting legs together,
approximating/closing the vocal folds].

¢) rotating around the longitudinal axis of the segment - ROTATION ddukc

Rotation - (performed by rotators). Rotation in the shoulder, hip, or spine. E.g., spinning >4
exercise with a dumbbell (¢inka) on the shoulders in sitting position.

COMBINATION:

Circling (circumduction). From a mechanical standpoint a complex movement of a joint
which successively includes flexion, abduction, adduction, and extension. The free end of the
limb moves in a circle. [Circling with the fingers]



Vybrané anatomické zkratky/ Selected anatomic
abbreviations:

a. — arteria (tepna), engl. artery
aa. — arteriae (tepny), engl. arteries
arc. — arcus (oblouk), engl. arc
art. — articulatio, (kloub), engl. joint
cartil. - cartilago (chrupavka), engl. cartillage
dist. — distalis (blizici se ke konci koncetiny), engl. distal
dx.- dexter (pravy), right
ext. — externus (vnéjsi, povrchovy), external
fib. — fibularis (lytkovy),
for. — foramen (otvor), opening
gl. - glandula (Zlaza), gland
inf. - inferior (dolni), engl. lower
lig. — ligamentum (vaz), ligament
m. - musculus (sval), engl. muscle
mm. - musculi (svaly), engl. muscles
n. — nervus (nerv), engl. nerve
nn. — nervi (nervy), engl. nerves
palm. — palmaris (dlanovy), engl. palm
plant. — plantaris (chodidlovy), eng. plantarum
proc. - processus (vybézek), engl. process
prox. — proximalis (bliZsi k trupu), engl. proximal
rad. — radialis (vietenni)
sin. — sinister (levy), engl. left
sup. — superior (horni), engl. upper
sut. — sutura (Sev), engl. suture
tib. — tibialis (holenni)
tuberc. — tuberculum (hrbolek), engl. tubercle
tuberos. — tuberositas (drsnatina)
uln. — ulnaris (loketni)
v. - vena (zila), engl. vein
vv. — venae (Zily), engl. veins



Kosterni soustava / Skeleton

Sklada se z kosti a jejich spojeni / Contains bones and
their joints



Na kostre rozliSujeme:

Kostru osovou — skeleton axiale
(lebka, hrudni koS, pater)

Kostru koncetin — skeleton appendiculare

(pletenec horni a dolni koncCetiny, volne
koncetiny)




In skeleton we distinguish:

Axial skeleton - skeleton axiale

(skull, ribs, spine)

Limb skeleton - skeleton appendiculare

(upper and lower limbs, loose limbs)




Kosterni soustava / Skeleton

Ukol ¢&. 3 / Task No. 3

Pojmenujte zakladni Casti kostry Cloveka -
cesky/latinsky / Assign names to the basic
parts of human skeleton






Kosterni soustava / skeleton
(vybrané kosti / selected bones)

[ 4
evropsky
socialni
fond v CR Kosti zaprstni
(ossa metacarpalia)
Metacarpels
EVROPSKA UNIE 5 é f: 2
Wr H}, i ’f 'j‘;,: 0 Aalal skeleton Axialni kosterni systém
i By . )
A/ .o “%ﬂ 7 - Appendicular skeleten  Kostra koncetin
- - Kosti zapestni ""

m (ossa carpi) *,
& ‘ %

OP Vzdélavani A e
pro konkurenceschopnost Tl e,
INVESTICE A " Radius- kost vietenni
DO ROZVOJE i U
VZDELAVANI : ina - kost loketni
Lebka (cranium) Zebra Humarus - kost paZni ~
Skull (costa)  Kost hrudni " Auxial skaleton
Ribs (os sternum) IR Appendicular skeleton Kosti
E 1 . Sternu bratl opLoyecinl zanartni Kosti
(o } L Eﬁél:?ra (o8 ilium) Kost (ossa nartni
Kli¢ni kost : : i Y (Vertebrae) lllum  Kost stehenni  Céska 0s :
(clavicula) | b e R £ . Femur Patella Iytkova Kost tarsi) (ossa
Clavicle ,1 |~“\Ié i '?‘P-r_ﬁ.m_}:'i_ I;' o _Fibula holenni Tarsels metatarsi)

&
i

Tibia j Metatarsel

T

Lopatka e ol
(scapula) Clanky prstii
http://www.biologycorner.com/bio3/notes-skeletal. html (phalanges)




Kostra novorozence / Skeleton of a newborn

Kostra neni zcela zkostnatéla, zejména v okoli kloubnich spojeni zlistava chrupavcita
/ The skeleton is not completely bony, especially around the joints it remains cartillaginous

©2006 Fabrice Cuillier



Funkce kostry:

OPORA: Pevna a pohybliva opora téla — pasivni pohybovy aparat
OCHRANA: Chrani nékter¢ organy — mozek, micha, oko,
kochlea, plice, srdce...

KRVETVORBA - uvnitt kostni dfené

POHYB — umoznuji kosti ve spojitosti se svaly

UKLADANI MINERALNICH LATEK: v kostech je ukladan

fosfor a vapnik, které mohou byt v pripadé potieby uvolnény
(Homeostdza — pomaha udrZzovat stalou hladinu vapniku v krvi)

SPECIALNI FUNKCE: splanchnocranium (obli¢ejova ¢ast lebky)
— ptijem potravy, kiistky stfedniho ucha — pfenos a zesileni vibraci



Functions of the skeleton:

SUPPORT: Fixed and flexible body support - passive function of
the musculoskeletal system

PROTECTION: protects selected organs - brain, spinal cord, eyes,
cochlea, lungs, heart ...

BLOOD PRODUCTION - occurs inside the bone marrow
MOVEMENT — done by bones connected to muscles

STORAGE OF MINERALS: bones contain calcium and
phosphorus, which may be released if necessary (Homeostasis -
helps maintaining constant calcium level in blood)

SPECIAL FUNCTIONS: splanchnocranium (facial bones) -
intake of food; bones of the middle ear - transmission and
amplification of vibrations,...



Ukol &.5

Zakreslete do obrazku kostry Casti, které jsou tvoreny
chrupavkou.

Jaka je funkce chrupavky v téchto ¢astech?



Task 5

In the skeleton picture, draw parts which are formed by a
cartillage.

What 1s the function of the cartillage in these parts?
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Spine (Backbone) / Pater

Pater (Columna vertebralis) je soucast
kostry ¢love€ka. Pateti probiha micha. Je
sloZena z fady obratli a meziobratlovych
plotének. Pivodni pocet obratld je 33 — 34,
béhem Zivota vSak nékteré obratle srlistaji.
Na pétet je navazana lebka, panev, hrudni
koS a koncetiny.

Patet umoziuje ¢lovéku vzptimenou chiizi a
chrani michu.

Patet se d¢€li na 5 ¢asti: Kréni, hrudni,
bederni, kiizovou a kostr¢ni.

Cervical (C1 - C7)

Sup. orti EJL}I Drocesses

{ pinous piocess

Thoracic (T1 - T12)

Sup. elllcuiar processes

hrudni

; -<' Tr TANSYErSe PIOCEsS

,.1—'? —’} Inf.articular

07 IR process
N

Spinous process

Sup. articular processes

Transwerse
Ti2 _/—'J-\ é"‘-r"\]'t | process

Spincus process

Lumbar (L1 - L5)

Supoaricular processes

Transwe e

L3 {ﬁ\", L POCESS
el _.-'\

) Spinous

u/"' !p.uma

Int. articular
PrOCessEs

Sacral (S1 - S4)

kostr¢ Cocoyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Spine (Backbone)

Spine (Columna vertebral artery) is a
part of human skeleton. The spinal
cord runs inside of spine. Spine
consists of a series of vertebrae and
intervertebral discs. The original
number of vertebrae 1s 33-34, but
during life some vertebrae grow
together.

Skull, pelvis, chest and limbs are
attached to the spine.

Spine allows a person to walk upright
and protects the spinal cord.

Spine is divided into 5 sections:
cervical (neck), thoracic, lumbar,
sacral and coccyx.

Cervical (C1 - C7)

Sup. Dl(lt&ldf Drocesses

/Spinous process

C4 P l\

Thoracic (T1 - T12)

Sup.anicular processes
Y Transverse process

Sup. articular processes

Transwerse
Ti2 _/—" L\ process

Int. articular
PrOCessEs

Sacral (S1 - S4)

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Obratel patere

Obratle (Vertebrae) jsou zdkladnimi stavebnimi jednotkami patefte.

Jsou tvofeny: télem (vpifedu) a obratlovym obloukem (vzadu) ze kterého odstupuje 7 kloubnich

vybézkii: dva dolni, dva horni, dva pti¢né, a jeden trnovy vybézek.
T¢lo a obratlovy oblouk jsou propojeny na boku dvéma valcovitymi kostnimi pedikly.
Mezi télem a obratlovym obloukem je otvor, kterym prochdzi micha.

pii¢ny kloubnl wihézek trnowvity vybézek

Horni kloubni vybézek patka obratlového Zde prochazi michage (k ptipevnéni svali a vazil)
(ptipevnéni k hornimu ablouku picny whisek
obratli) S téloobratle PHENY vIbes - <
, ticny vybézek (k pripevnéni -
o A ebern
svall, vazi, ptip. Zeber) A
pligného
; whézku
trovy
wyhéZek

(k pfipevnéni télo obratle

svall a vazi)

pedikl, (spojuje télo obratle se zadni ¢asti
obratle, tzv. obratlovym obloukem)

dolni zafez

dolni kloubni

meziobratlova
wibazek ploska dolniho g

kloubu plocha t&la obratle

(ptipevnéni ke (zde ptiléha meziobratlova
spodnimu obratli) ploténka)

horni kloubni

prstencovy

sagitalni rovina transverzalni rovina

Podklady : Jakub Krejéi, FTK Olomouc

vybézek




Spinal vertebra

Vertebrae (plural form) are the basic building blocks of the spine.

They are formed by the vertebral body (anteriorly) and the vertebral arch (posteriorly), from which seven
processes project: two inferior (lower) articular processes, two superior (upper) articular processes, two transverse
processes, and one spinous process.

The vertebral body and the vertebral arch are connected laterally by two cylindrical bony pedicles.

Between the vertebral body and the vertebral arch there is an opening through which the spinal cord passes.

Transverse
process (to attach
muscles and
ligaments)

(to attach muscles and ligaments)

Transverse Artieular process (Joint for the upper vertebra)

process (to - / Lopw)
attach
Transverse
muscles and —— pmease  (To attach muscles, ligaments,
ligaments) Postencs possibly also ribs)
variebral
arch
Wil
Spinal conol =
(Hole for the spinal
cord) e
- & ;:-I-nl:u ;;:: (to attach muscles and ligaments)
: Werteteal
Body bodty Facat
(The place to attach the vertebral (part of the Amicular process
di I Bower
isc) a(;tvffljlar (Attaches to the next
process) lower vertebra)
Sagittal plane
Transversal plane sittal b
rovina

http://www.uscspine.com/spine-health-education/spinal-anatomy.cfm



Pripevnéni obratlu k sobé:

Vzajemné pripevnéni obratli je umoznéno vpiedu pomoci meziobratlove
ploténky a vzadu pomoci dolnich a hornich kloubnich vybézki. Zaroven je

mezi1 obratli 1 fada vazu.

(ligamentum interspinosurm |

—— (ligamentum flavum)
T Kloubni plotka

(ligamentum intertransve UM}

radni podéiny vaz
(ligamentum longitudinale posterius)
— meziobratlova plotenka e
{discus intervertebralis)

predni podélng vaz (ligamentum longitudinale anterius)

Obr. 2.8 a) Pohled zezadu na pdtefnivaziva a b) boéni pohled na partefnivaziva.

Kaminoff, L. (2010). Anatomie jogy. Brno, Computer Press.



Attaching the vertebrae together:

Mutual attachment of vertebrae is possible in the front part via the
intervertebral disc and in the rear by using the facets of the upper and lower
articular processes. The attachment is fixed together by a number of vertebral

ligaments.

Anterior Posterior

Transverse
process \~
Intervertebral dis \ (‘ » -

— - \\ Facet for head
Vertebral arch: "N ) f rib
Lamina < ¥ A orn

Spinal cord

Facet of superior
articular process

Pedicle

Body L r '
; " f Inferior articular
Spinal nerve exiting | )
L

rocess
through intervertebral P
foramen

~—— Spinous process

https://en.wikipedia.org/wiki/Vertebra

Ligament Flavum

Interansverse

Facet ligament
capsulary
ligament
Posterior
longitudinal

ligament

Interspinous
ligament

Anterior
longitudinal
. Iigament
Supraspinous

ligament

https://emedicine.medscape.com/article/1899031-overview



Pripevnéni obratlu k sobé:

Vzajemné pripevnéni obratli je umoznéno vptedu pomoci meziobratlove
ploténky a vzadu pomoci dolnich a hornich kloubnich vybézkii. Zaroven je
mezi obratli 1 fada vazu.
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Attaching the vertebrae together:

Mutual attachment of vertebrae is possible in the front part via the intervertebral disc
and in the rear by using the facets of the upper and lower articular processes. The
attachment is fixed together by a number of vertebral ligaments.

&) Virtual Spine: Lumbar Anatomy Application - Mozilla Firefox E]@@
"'-_F_' http: /fpie. med, utoronta. caf¥SpineYSpine _content/assets/applicationsivirtualSpinefLumbaranat oy, htrm i

Vertebra

Lumbar
Anatomy

Arbeilat procoss

4 (upper)
Overview =
Vertebra Tifngverse
Facet Joints TS RrOCnss

Inferior Articular Process
Inferior Wertebral Motoh

Intervertebral Foramen i Pk
Laminaa )
Pedicles Disc

Spinous Prooess
Superior Artlcular Process
Superior Vertebral Natch
Transverse Process
Vertebral Arch

Vertehral Body

Vertebral Faramen

Ligaments Joints
Muscles
Spinal Cord Meninges

Spmous
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Vertaonal
By Facat
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The superior and inferior vertebral
notches are located above and below the
pedicules and can be seen when viewing
the vertebra from the side. The superiar
Labeloral notch from one vertebra and the
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Cervical (C1 - C7)

Sup. articwlar processes
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Transverse process ” process

L #5 " Thoracic (T1- T12)

Sup.anicular processes

Kr¢ni obratle (vertebrae cervicales)

7 obratlt (oznaceny C1 - C7)

Maji nizké télo, otvory pro cévy a nervy.
Specificky - trnovy vybézek - na konci
rozdvojeny
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Prvni dva kréni obratle jsou specifické: e e\
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C1 - atlas (nosi¢) - nema trnovy vybézek, v L’j e
téle velky otvor, velké kloubni plosky e

C2 - axis (Cepovec) - o 1 vybézek navic (Cep),
puvodné byl Cep télem atlasu - spolecné
zajistuji pohyb hlavy

Lumbar (L1 - L5)

Supeoarcicular processes

! \ Transvene
L3 ) [ process
™

Funkce kréni pdtere:

- Podpora hlavy, stabilizace vzajemné
pozice mozku a michy

- Dovoluje ovladani pohybu hlavy

Int. articular
PrOCREEES

Sacral (S1 - S4)

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Spine (Backbone)

Cervical (neck) vertebrae (vertebrae cerVicales)

7 vertebrae (labeled C1 - C7)

They have a low body, openings for blood vessels

and nerves.

Specific - spinous process, bifurcated at the end

The first two cervical vertebrae are specific:
C1 - Atlas (carrier) — no spinous process, a large

opening in the body, large joint surfaces

C2 - Axis — has 1 extra projection (pin), originally
it was the body of Atlas - together they ensure the

movement of the head

The function of the cervical spine:

- Support for the head, stabilization of the mutual

position of the brain and spinal cord

- Allows controlling the movement of the head

Atlas ¢ T Cervical (C1 - C7)
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Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)

Sup. nmulal processes
Trnovy ca [ % f
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5" Thoracic (T1-T12)
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hrudni
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Hrudni obratle (vertebrae thoracicae) /
12 obratli (oznaceny Thl - Th 12). K obratlim
jsou kloubné ptipevnéna zebra. Télo obratli je
vyssi, trnovy vybézek se ke konci zuZuje,
nezdvojuje se a smetuje Sikmo dola. Pficne
vybéZzky nemaji otvory

Spincus process

Sup. articular processes
Transverse
Ti2 _/—*' \ \I process
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Spineus process

Funkce hrudni patere:

- Podpora vahy hlavy, krku a hornich koncetin
- Kloubni spojeni s Zebry dovoluji zmény
objemu hrudniku

Lumbar (L1 - L5)

Supeoarcicular processes

Transvene
/ process

Int. articular
PrOCREEES

Sacral (S1 - S4)

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Atlas—& _, " Cervical (C1-C7)
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Spine (Backbone)

Thoracic (T1 - T12)

Sup.anicular processes

hest
Thoracic (chest) vertebrae (vertebrae thoracic@/v ehes

12 vertebrae (labeled Thl - Th12).

These vertebra are attached to the ribs.

The body of these vertebra is higher, the spinous process
gets narrower at the end, it does not bifurcate and points
obliquely downwards.

The transveral processes have no openings

Transverse process
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Function of the thoracic spine.

- Support for the weight of the head, neck and upper vmbar s Lumbaf(U - L5)
limbs =¥ . e

- Articular joints with the ribs allow changing the 3 —_i!:’:' ) 73
volume of the thorax during breathing L i

Int. articular
PrOCREEES

Sacral (S1 - S4)
sacral

coccyx Cocoyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)
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Obratle bederni (vertebrae lumbales)
5 obratlii (oznaceny L1 - L 5).

Funkce:

- Podpora vahy hlavy, krku, hornich
koncetin a trupu

Thoracic (T1 - T12)

Sup.anicular processes

Transverse process

ot Int.articular
7=  process

Spinous process

Sup. articular procasses

Obratle krizové (vertebrae sacrales)
4-5 obratlli (oznaceny S1 - S5).
Srlistaji po cca 26-30 letech v kost
kiizovou (lat:os sacrum).

! <\ ¥ Transverse
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Funkce:
- Ochrana vnitinich organti reprodukéniho,
mocového a zazivaciho Ustroji

Lumbar (L1 - L5)

Supoaricular processes

Transwe e
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Obratle kostrcni (vertebrae coccygeae)
4-5 obratlii (oznaceny Col - Co5). Srlstaji
po cca 26 letech v kost kostréni (lat:os
coccygis).

Funkce:

- Misto upnuti fady vazl a svalu fitniho
svérace

Int. articular
PrOCessEs

Sacral (S1 - S4)

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)
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Lumbar vertebrae (vertebrae lumbales)
5 vertebrae (labeled L1 - L 5).

Function:

Thoracic (T1 - T12)

Sup.anicular processes

Transyerse process

- Support for the weight of the head, neck, T
upper limbs and the torso . \ sssss
Sacral vertebrae (vertebrae sacrales)
4-5 vertebrae (labeled S1 - S5). 20\ Ti?ffff)\j‘
They grow together past age 26 to 30 to form L‘i{fw . i‘/
the sacrum (Latin: os sacrum). = iﬁ 5@ b
Function: é#ﬁé,—m
- Protection of the internal reproductive organs, of lunﬂoar,ﬁ'j \#{‘_U Lumbar (L1 - L5)
the urinary and digestive tract :!/ﬁ:u
( ‘33‘3 ) L)
Coccyx vertebrae (vertebrae coccygeae) n?
4-5 vertebrae (labeled Col - Co5). =V
They grow together past age 26 to form the coccyx Ak R
bone (Latin: os coccygis) sacral Sagwl (5154
Function: o

- Attachment of many ligaments and the anal sphincter
muscle

coccyx Cocoyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Pater
Tvar obratlia se podél patere vyrazné
méni.

Téla obratlii se zvétSuji od kréni k
bederni pateri

Zdroj: Kaminoff, L. (2010). Anatomie jogy. Brno,
Computer Press., Obr.2.10



Spine (Backbone)

The shape of the vertebrae along
the spinal column changes
significantly.

Vertebral body increases from
the cervical to the lumbar spine

Zdroj: Kaminoff, L. (2010). Anatomie jogy. Brno,
Computer Press., Obr.2.10



Cervical (C1 - C7)

Sup. articwlar processes
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Tvar obratli se podél patere vyrazné
méni.

Thoracic (T1 - T12)

Sup.anicular processes
; -<' ‘-.\ Transverse process
! -

1 D I

.‘_/.-:-_F J__,.f _‘) )

-.II S Int.articular

L\—'J/‘:\Q{ b process
X
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Téla obratli se zvétSuji od kréni k
bederni pateri
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Postupné zvétSovani rozmera souvisi s
mirou zatéZe jednotlivych obratli — obratle
niZe nesou vetsi zatéZ téla nez obratle
umisténé vyse.

Spineus process

Lumbar (L1 - L5)

Sup.arcicular processes

Transvene
/ process

Splnous

Int. articular
PrOCREEES

Sacral (S1 - S4)

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Spine (Backbone)

The shape of the vertebrae along
the spinal column changes
significantly.

Vertebral body increases from
the cervical to the lumbar spine

Gradual increase of the body
dimensions is related to the
incrased load on the vertebrae -
the lower vertebra need to carry
heavier weight than the upper
vertebrae.
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Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Velikosti tél obratli podél patere

Kvantitativni vyjadieni zmén velikosti tél obratli: jejich zvétSovani

smérem k bederni ¢asti patere.

Siika a hloubka

Spinal Level

FIGURE 1-1 m Vertebral body diameter versus
spinal level. The width (solid line) and depth (dashed
line) of the vertebral bodies are depicted separately
(from | Berry et al,’® M Panjabi et al,*® M Panjabi et al,*

A White and M Panjabi ™).

30
Ventralni a dorsalni | " ...---

vyska “.,  Dorsal

Vertebal Body Height (mm)
o

-
o
T

10 | . —— 1
3 6§ 8 7 2 7 12 1 2 3 4 5§
Cervical  Thoracic Lumbar
Spinal Level

FIGURE 1-2 m Vertebral body height versus spinal
level. The dorsal height (dotted line) and ventral height
(dashed line) where significantly different are depicted
separately (from ] Berry et al,'"® M Panjabi et al* M Panjabi
et al,* A White and M Panjabi*).

Zdroj : Benzel, E. C. (2001). Biomechanics of spine stabilization. Rolling Meadows, IL, USA, American Association of Neurological Surgeons.



The size of the vertebral body along the spine

Quantitative expression of the changes in the size of the body of the
vertebrae: notice the size increase towards the lumbar spine.

| Width and depth

Spinal Level

FIGURE 1-1 m Vertebral body diameter versus
spinal level. The width (solid line) and depth (dashed
line) of the vertebral bodies are depicted separately
(from | Berry et al,’® M Panjabi et al,*® M Panjabi et al,*

A White and M Panjabi ).
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FIGURE 1-2 = Vertebral body height versus spinal

level. The dorsal height (dotted line) and ventral height
(dashed line) where significantly different are depicted
separately (from ] Berry et al,'"® M Panjabi et al* M Panjabi

et al,* A White and M Panjabi*).

Zdroj : Benzel, E. C. (2001). Biomechanics of spine stabilization. Rolling Meadows, IL, USA, American Association of Neurological Surgeons.



Cervical (C1 - C7)
Pater

articular
Transverse process ” process

Na patefi se mohou dit Ctyi1 druhy pohybu: Thoracic (T1 - T12)

Sup.anicular processes

Transverse process

(= Ly
— - Int.articular

; B process
L \_‘/’L . N

Spincus process

1. Ohnuti vpred a dozadu - ptedklony a
zaklony — anteflexe a retroflexe — hlavné v
oddilu krénim a bedernim, sty¢né plosky
obratli na kloubnich vybétcich po sobé
klouzou, coZ je umoznéno volnym kloubnim _
pouzdrem. — (E=0 1D

vl el articular
AT &
| L, PIoCEss
A \'3_

LY Y

Sup. articular procasses

Spineus process

2. Ohnutl ke stranam — iklony neboli lateroflexe
— opét hlavné v oddilu krénim a bedernim, v

hrudnim oddile nepatrné , 5800
P bederni [ % Lumbar (L1 - L5)
3. Otaceni — rotace neboli torse — hlavné v oddile L3 ,<‘““'f s
2., or t ) Spinous

krénim a hrudnim, na kréni patefi je rozsah ﬁ
otaceni 65 az 70 stupiil, nejvice je mezi
atlasem a axisem. Na bederni patefi je otaceni \
prakticky nemozné.

; :r{:.p
Sy

Int. articular
PrOCREEES

Sacral (S1 - S4)

4. Male pohyby perovaci zavislé na zakiiveni
patete

V. Lungova. Antropologicky manual, Olomouc:Univerzita Palackého v Olomouci, 2010. kostr¢ Coceyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)

Sup. articwlar processes
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Transverse process process

Spine (Backbone)

Spine allows four kinds of movement: Thoracic (T1 - T12)

Sup.anicular processes

Transverse process

1. Bending forward and backwards - anteflexion
and retroflexion - especially in the cervical and
lumbar section, the contact surfaces of the vertebrae
at the joint slide against each other, which is
enabled by a free joint capsule.

Int.articular
T procest

Spincus process

Sup. articular procasses

e I Transverse
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Spineus process

2. Bending to the sides - lateroflexion — occurs
again mainly in the cervical and lumbar section,
negligibly in the thoracic part

g T2

- ¥
3. Rotation - torsion — occurs especially in the bederni [ #_‘zf:_,—“ Lumbar (L1 - L5)
cervical and thoracic section. Cervical spine allows - B N
turning range 65-70 degrees, mostly between the
atlas and axis. At lumbar section rotation is virtually

impossible.

Transvene
/ process
™

/4 Spinous
14 fprocess
Ty

Int. articular
PrOCREEES

4. Small flexibility movements — springiness -
dependent on the curvature of the spine

Sacral (S1 - S4)

V. Lungova. Antropologicky manual, Olomouc:Univerzita Palackého v Olomouci, 2010. CDCC}{X

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)

Sup. articwlar processes
Patef |
ater s
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Pohyblivost patere je dana souctem

o . -, ) Thoracic (T1 - T12)
pohybtli mezi jednotlivymi obratli.

Sup.anicular processes

Transverse process

—=" Inf.articular

1 WAL process
R

Spincus process

Pohyby se d¢ji jednak mezi tély obratlii
stlaCovanim meziobratlovych plotének,
jednak v meziobratlovych kloubech.

Sup. articular processes

Stupeni pohyblivosti urcuji predevsim
meziobratlové ploténky, a potom to, jsou-li
obratle jinak volné, nebo jsou-li pfipojeny k
jinym kostem (Zebriim).

Spineus process

Lumbar (L1 - L5)

Supeoarcicular processes

Transvene
/ process
™

Pohyblivost je pfimo umérna vysce
meziobratlovych plotének, ale zaroven je
tim vétsi, ¢im ma meziobratlova ploténka
mensi plochu.

Int. articular
PrOCREEES

Sacral (S1 - S4)
Smér pohybti v jednotlivych oddilech patete
je urcen orientaci a pravou kloubnich
plosek.

V. Lungova. Antropologicky manudl, Olomouc:Univerzita Palackého v Olomouci, 2010. > CDCC‘:{X

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)

Sup. articwlar processes
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Transverse process process

Spine (Backbone)

Thoracic (T1 - T12)

Sup.anicular processes

The mobility of the spine is determined by the
sum of movements between the vertebrae.

Transyerse process

Movements occur between the vertebral bodies
by compressing the intervertebral discs and also

through the intervertebral joints.

Sup. articular processes

The degree of mobility is determined primarily
by the intervertebral discs, secondarily by their
attachment to other bones (ribs).

Spineus process

Lumbar (L1 - L5)

Supeoarcicular processes

Transvene
/ process
™

Splnous
3 z’piu( £33
fr

Mobility is directly proportional to the height of
the intervertebral discs; also, it is the greater the
smaller the intervertebral disc size.

Int. articular
PrOCREEES

The direction of movement in the individual Sacral (S1 - S4)

spine sections is determined by the orientation
and adjustment of the joint surfaces.

V. Lungova. Antropologicky manuél, Olomouc:Univerzita Palackého v Olomouci, 2010. > Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Schopnost pohybu mezi jednotlivymi

MozZnost pohybu je riizna v
riznych Castech patete.

Kvantitativni vyjadieni
pohyblivosti ukazuje
obrazek.

Kréni patet vykazuje nejveétsi
pohyblivost mezi obratli —
0sova rotace je nejvetsi mezi
C1 a C2, flexe a extenze mezi
CO0 a C1 a bo¢ni ohyb mezi
C4,5 a6.

Hrudni pater je nejméné
ohebna do boku, zatimco
bederni patet teéméeft
neumoznuje osovou rotaci.

obratli
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Allowed Movement (degrees)

,- Lat. Bending
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h
4 e, Ll .
s} I
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$1 23 45 67 12 34 56 78 9101112 12 3-4 LS-51
Cervical Thoracic Lumbar
Spinal Level

FIGURE 1-7 = Segmental motions allowed at the
various spinal levels (combined flexion and extension,
solid line; unilateral lateral bending, dashed line; and
unilateral axial rotation, dotted line) (from A. White and
M. Panjabi,™ H. Lin et al,* M. Panjabi et al®').

Zdroj : Benzel, E. C. (2001). Biomechanics of spine stabilization. Rolling Meadows, IL, USA, American Association of Neurological Surgeons.



Motion ability between the vertebrae

The possibility of movement is
different in different parts of the
spine.

The quantitative expression of
mobility is shown in the Figure.

Cervical spine has the greatest
mobility between vertebrae

- axial rotation is greatest between
C1 and C2, the flexion and extension
between CO and C1, and lateral
bending between C4,5 and 6.

Thoracic spine is least flexible for
bending to the side whereas the
lumbar spine virtually prohibits axial
rotation.

g 8 &

-
o

Allowed Movement (degrees)

,- Lat. Bending
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=
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5 i 2 \.-' \.\
s Ve _ Axial Rot.
n Il i . " L a - . - ke A a ]
g1 23 45 67 1-2 34 56 7-8 $-1011-12 1-2 3-4 LS-S1
Cervical Thoracic Lumbar
Spinal Level

FIGURE 1-7 = Segmental motions allowed at the

various spinal levels (combined flexion and extension,
solid line; unilateral lateral bending, dashed line; and
unilateral axial rotation, dotted line) (from A. White and
M. Panjabi,™ H. Lin et al,* M. Panjabi et al*').

Zdroj : Benzel, E. C. (2001). Biomechanics of spine stabilization. Rolling Meadows, IL, USA, American Association of Neurological Surgeons.



Spine (Backbone) / Pater

Z patete vychazeji nervy, které
ovladaji rtizné ¢asti lidského téla

Poskozeni michy omezuje funkci
nervi, které vychazi z obratli pod
poskozenou casti.

C1 CERYICAL NERVES

Ce Head and Meck
X Diaphram
E‘; Deltoids, BiCeps

Wrist Extenders
i Triceps
e Hand

Lo
CV
Li

T1

b T THORACIC NERVES
.. 4 H

Chest Muscles

TE
T7
TS
Ta
T18H Abdoriinal
T FMuUsCles
T12
LUMBAR MERYES
Leg Muscles
SACRAL MNERVES

Bowel, Eladder

seHual Function

Source : http://www.disabled-world.com/artman/publish/spine_picture.shtml



Spine (Backbone) / Pater

Spinal nerves based on which
control different parts of the
human body

Damage to the spinal cord reduces
nerve function, which is based on
the vertebrae below the damaged
area.

CERYICAL NERVES

Head and Meck

Diaphram
Deltoids, BiCceps
Wrist Edtenders
Triceps
Hand

Abdarinal
FMUscies

LUMBAR MERYES

Leg MMuscles

SACRAL NERYES

Bowel, Eladder

seHual FURCction

Source : http://www.disabled-world.com/artman/publish/spine picture.shtml



Pohyby patere

Ohyb:

http://www.dailymotion.com/video/xk2z26 lumbar-spine-anatomy-inter-
vertebral-disc-nucleus-annulus-neuro-surgery-
multimedia_tech?ralg=meta2-only#from=playrelon-11

Rotace:

http://www.dailymotion.com/video/xk2z79 lumbar-spine-movement-inter-vertebral-
rotation-chiropractry-animations_tech?ralg=meta2-only#from=playrelon-15

Source : http://www.disabled-world.com/artman/publish/spine picture.shtml



Cervical (C1 - C7)

Sup. articwlar processes

Pater

Thoracic (T1 - T12)

Sup.anicular processes
N, Transverse process

Je dvojnasobné esovité prohnuta,
coZz zajist'uje jeji pruznost.

- zaktiveni doptfedu kréni a
bederni patefe — lordoza
Vrchol mezi C4a C5,all3al4

- zakiiveni dozadu hrudni patete
a kosti kiizove — kyfoza
Vrchol hrudni kyfozy pti T6 nebo T7

Lumbar (L1 - L5)

Supeoarcicular processes

Transvene
{ process

e L

™

Int. articular
PrOCREEES

Anatomie patere: strucny prehled, video: Sacral (S1 - S4)

https://www.youtube.com/watch?v=0qR-
Y fw91OlI

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Cervical (C1 - C7)

Sup. articwlar processes

.
C4 LB TN Spinous pracess
AN L
| i
s inf.articufar
Transverse process ” process

-

Spine (Backbone) / Pater

Thoracic (T1 - T12)

Sup.anicular processes
wd Transyerse process

It is doubly curved (doubly S- e
shaped), which ensures its elasticity. ' Wi O

Sup. articular procasses

e
2.3
T2 A~ \ \I process
2 e U

G

e
. .
| \ 8 ! % }Tﬁl articular
4 B '\. ﬂé{}:mcrss
L A

Spineus process

- Forward curvature of the cervical
and lumbar spine - lordosis

Peaks between C4 and C5, and
between L3 and L4

Lumbar (L1 - L5)

Supeoarcicular processes

- Backward curvature of the
thoracic spine and sacrum -
kyphosis

Thoracic kyphosis peaks at T6 or T7

Transvene
{ process

oz

™

Int. articular
PrOCREEES

Spinal anatomy, overview, video:

Sacral (S1 - S4)
https://www.youtube.com/watch?v=0qR-
Y fw91OlI

Coccyx

Source : L. Rodney Long, G. R. Thoma, Landmarking and Feature Localization in Spine X-rays, National Library of Medicine, Bethesda, MD



Abnormalni zakriveni patere

Hrudni hyperkyfé6za — Bederni hyperlorddza — Skgliéza -
,kulata zada“ nadmérné prohnuté lrojrozmerna_ _ _ _,
/ bederni patet rdeformita patete

Mladez —zplisobena
slabosti Sijového
svalstva.

Nasledek
vadného sezeni.

Dospéli - nasledek
prace konané
trvale v sehnuté
pozici (u cyklisti,
truhlari, obsluha
pocitach)

Stari lidé — vlivem
stafeckého
ubyvani
zadového
svalstva, a
snizovani
meziobratlovych Kyphosis Lardoss
plotének

Source : http://connection.lww.com/Products/smeltzer10e/documents/Ch66/jpg/66_003.jpg
V. Lungova. Antropologicky manual, Olomouc:, Univerzita Palackého v Olomouci, 2010.




Abnormal Spinal Curvature

Thoracic hyperkyphosis Lumbar hyperlordosis - Scoliosis - a three-
- "round back" excessively curved _dimensional spinal
/ lumbar spine . deformity

Children —caused by
muscle weakness.
Result of bad sitting
postures.

Adults - result of
work done in
permanently bent
position (cyclists,
carpenters, computer
operators)

Old people —
weakening of back
muscles due to
aging, and height
reduction of
intervertebral discs

Kyphosis Lardosis

Source : http://connection.lww.com/Products/smeltzer10e/documents/Ch66/jpg/66_003.jpg
V. Lungova. Antropologicky manual, Olomouc:, Univerzita Palackého v Olomouci, 2010.




Abnormalni zakriveni patere

Hrudni hyperkyf6za—  Bederni hyperlorddza —
,.kulata zada* nadmérné prohnuta
bederni patet

a7 Ty S
I 7\
= "lrﬁ hsll
F
Zejména u lidi s i ) — k
nadmérné —
vyvinutym ¢
svalstvem.
A :
LF
Vznika jako disledek
nesoumerného
zatizeni,
ptiipadné nemoci.
il
kyphosis Lordosis

Source : http://connection.lww.com/Products/smeltzer10e/documents/Ch66/jpg/66_003.jpg
V. Lungova. Antropologicky manual, Olomouc:, Univerzita Palackého v Olomouci, 2010.

Skoli6za —
trojrozmeérna

k4

|

" 'ip~
Sooliasis



Abnormal Spinal Curvature / Abnormalni zakriveni patere

Thoracic hyperkyphosis Lumbar hyperlordosis - Scoliosis - a three-
- "round back" excessively curved _dimensional spinal
lumbar spine . deformity
-‘-!.:-1 _‘h&' 1:." |f 3
£ < 1:16Q
Especially in people : .
with excessively — h] <+— q
developed back r <
muscles.

Scoliosis develops as a
result of an unbalanced
load, or due to a disease.

i

=

Kyphosis Lordosis

Source : http://connection.lww.com/Products/smeltzer10e/documents/Ch66/jpg/66_003.jpg
V. Lungova. Antropologicky manual, Olomouc:, Univerzita Palackého v Olomouci, 2010.




Scoliosis / Skolioza

3D deformity of the spinal column/
3D deformita patere

Lateral deviation of the spine /
Stranové vychyleni pdtere

Axial rotations of the vertebrae /
Osova rotace obratlu

Posterior deformity of the ribs /
Deformace zadni cdsti zeber

Single curve (letter C) or two curves
(letter S) / Jednoduché zakiiveni
(pismeno C) nebo dvojité zakriveni
(pismeno S)

Source : http://www.youngwomenshealth.org/scoliosis-article.html

Scoliosis



Scoliosis Signs /
Znaky skoliozy

Elevated shoulder

Head not centered over | Posdvihmuts
body/ Hlava neni ozavihnute
rameno

centralné nad telem +

Elevated shoulder-blade

& possibly more
prominent / Pozdvihuta
a néekdy vycnivajici

lopatka
' Curve of
Asymmetrical arm to Spine /
flank dlste.mc’e / Zakriveni
Nesymetricka patere
vzdalenost od paze k
télu
One hip more _ . ' ; Une?ven
prominent / Jeden | & 3F A NG h-ne- /
bok je viraméisi Sikma linie
pasu

Source : http://www.fags.org/health/Sick-V4/Scoliosis.html




Scoliosis Patterns / Vzory skoliozy
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thoracic thoracolumbar lumbar double major
cunme cunve cunre cure



Scoliosis Measurement /
Mereni skoliozy

n Physical examination / Fyzicke vySetfeni

n Radiographic evaluation / Radiograficka
vySetreni



@ Physical Examination / Fyzicka vysetreni
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Adam’s Forward Bending




@ Radiographic Evaluation /

Radiograficka vysetieni

o X-Ray/ Rentgen

o Ultrasound / Ultrazvuk

o CT / Vypocetni tomografie

o MRI/ Magneticka rezonance




Measurement Methods / Metody méieni

0 1. Curvature / Zakriveni
o Cobb Angle / Cobbiiv uhel

 Standard protocol (SRS) used in clinical practice /
Standardni protokol pouZivany v klinické praxi

o DalSi metody

« Ferguson, Tidestrom (nebudou probirany/skipped
here)

0 2. Axial Rotation



Measurement Methods / Metody méreni

0 1. Curvature / Zakriveni

o Cobb Angle / Cobbiiv uhel
» Standard protocol (SRS) = Better reproducibility
« Determine the greatest tilt towards the horizontal

o Ferguson

* More direct method of curve measurement

» More difficult for curves greater than 50 or 60°
o Tidestrom

* Determine the angular deviation of each vertebra
 General representation of the scoliosis magnitude

0 2. Axial Rotation



@ Cobbiiv tihel
0 Urcuje skolidzu pomoci méfeni

maximalniho medialné-lateralniho
zakfiveni pateie
0 2D RTG snimky (PA - LA)

0 Kvantifikace
o <10 ° zadna intervence
o 10°-25 © sledovani, rehabilitace
- o 20°-50° ortéza
o Vice nez 50 ° - zvaZzeni chirurgickeé
korekce

Q 0 Neposkytuje informaci o celkové

deformaci ve 3D
0 Chyby disledkem projekce (3°)
0 Chyby pozorovani

o 3°—5° mirna skolioza

o >10 ° zavazna skolioza

0 Nejvice ovlivnén stranovou deviaci,
mén¢ axialni rotaci obratll

http://www.rad.washington.edu/mskbook/scoliosis.html




@ Cobb Angle

C
.
(J

N

http://www.rad.washington.edu/mskbook/scoliosis.html

Determining scoliosis by measuring
the maximum medial-lateral
curvature of the spine

2D X-Ray Radiograph (PA - LA)
Quantification

o <10 ° no intervention

o 10°-25 ° monitoring, rehabilitation

o 20°-50° ortesis

o More than 50 ° - considering surgery

Cannot provide complete
information on 3D deformity

Projection error (3°)
Observational error
o 3°— 5° mild scoliosis
o >10 ° severe scoliosis

Mostly influenced by lateral
deviation, less by axial rotation



®

Axial Rotation / Axialni rotace

0 +1 +3 +4
no rotation  pedide pedide pedide pedice
toward 2/3to in beyond
midline midline midline midline

Pozn: Pedicles — The pedicles are two short cylinders of bone that join the vertebral body to the vertebral arch.
Pedikly — dve valcovite kostni casti které spojuji télo obratle s obratlovym obloukem

0 Rotation about longitudinal axis of the vertebra /
rotace kolem podélné osy obratle

http://www.rad.washington.edu/mskbook/scoliosis.html




