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URAZY PATERE
e 3-6% vSech uUrazu

e 70 % hrudni a bederni
e 30 % kréni

e 20 % jisté neurologickeé postizeni
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Etiologie spinalniho traumatu

e Leucht et al. 2009

Table 3
Relationship between cause of acadent and fracture localisation.

Cause of acodent  Fracture localisation

C1-2 -7 T1-10 TH -2 L3-5

High-energy fall 18 (82%) 14 (6.4%) |15(68%) 150 (685%) 22 (10%)
Simple fall 11(96%) 9(79%) | 5(44%) 75 (658%) 14(12.3%)
Traffic 21(14.1%) 26 (17.4%) ] 30 (20.1%) 58 (38.9%) 14 (9.4%)
Sports 3(103%) 9(31%) | 4(138%) 12 (414%) 1 (34%)
Miscellancous 2(39%) 4(78%) | 8(157%) 33 (64.7%) 4(7.8%)

Total 55(98%) 62(11%) J62(11%) 328 (584%) 55 (9.8%)
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Spinal level
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TYPY PORANENI

Tlak pusobici v ose patere
. Tlak pusobici ohyb

. Rotace

. Kombinace
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MECHANISMUS URAZU

* High energy trauma — mladi
pacienti

* Nad 60let i low energy
(osteoporoza)

e 45% Pady

* 45% Dopravni nehody whip
slash injury

* 10% Sport




Hematomyelie

Ortopedicka klinika LF MU a FNB



PATER

A"-: : Occipital-C2
* ' '- c3-c7
kréni C
nrudni T —
V 4 /\
nederni L

L1-L5

kost krizova

kostrc

Sacrum
and
coccyx

podpora téla
ochrana michy/dur. vaku

Ortopedicka klinika LF MU a FNB




Stavba obratle

e Obratlové télo
 Pedikly

* Oblouk

e Kloubni vybézky

horni

- dolni
* Postranni vybézky
* Trnovy vybézek
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Cl
C1 = atlas

Oblouky + kloubni vybézky
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C2

axis, cepovec

* Télo
e Zub
e Kloubni vybézky
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Meziobratlova ploténka
iscus intervertebralis
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Denisova trislupcova teorie —

obsolentni !!
Denis 3-column theory

Anterior column Middle column Posterior column

Dvousloupcova (Magerl)
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Denisova trislupcova teorie —
obsolentni !!
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Dvousloupcova teorie (Magerl)
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AO klasifikace (Magerl)
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A2 AOS|I £2 AOSPINE

EUROPE and

AOSpine Thoracolumbar Classification System
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AO Typ A - mechanismus urazu
KOMPRESNi MECHANISMUS




A2 AOSPINE

EUROPE and SOUTHERN AFRICA

AO typ B — mechanismus urazu

B1,2 ZADNI TAHOVY SLOUPEC
*  FLEKCNE DISTRAKCNI MECHANISMUS
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A2 AOSPINE

EUROPE and SOUTHERN AFRICA

AO TYP B - mechanismus urazu

B3 PREDNI TAHOVY SLOUPEC

* EXTENZE
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A2 AOSPINE

EUROPE and SOUTHERN AFRICA

AO typC

Disrupce predni i zadniho sloupce

Zahrnuje translacni dislokaci ci distrakci za hranici fyziologického rozsahu
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INSTABILITA

Mnoho podobnych definic

(Louis, Roy-Camille, White and Panjabi, Frymoer and Krag)

PATER NETOLERUJE A NEZVLADA
FYSIOLOGICKE ZATIZENI



INSTABILITA

KOSTENA msssssp ZHOJENI
AKUTNI <

LIGAMENTOSN| messp FUZE

CHRONICKA INSTABILITA
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- Extension

I
Line 1 Line 1
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Figure 1: Extension Lateral Figure 2: Flexion



LIGAMENTOZNI INSTABILITA

e konzevativni |écba nemuze vést ke zhojeni
e vysledkem je chronicka progedujici nestabilita
* muze vzniknout pseudoatroza nebo kyfoticka deformita

e ligamentozni nestabilitu je mozné zhojit pouze fusi
postizného segmentu
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Neurologicky deficit

* Fragment v paternim kanale
* Dislokace-véetsinou kyfotizace, translace

* Bezpostredni vznik pfi urazu

NI/ e
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www.medscape.com
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Hodnoceni poskozeni michy

* 3slozky :
* motorické funkce
* senzorické funkce
* misni reflexy

Effects of Spinal Injury

* Smyslem je urcit vysku a
typ postizeni

Ortopedicka klinika LF MU a FNB
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Level of
Injury Effect*

Between  Paralysis of some or all muscles used
C1and G5 for breathing and all arm and keg muscles
Typically, fatal unless a ventitalor is used

Batween  Paralysis of the legs, trunk, hand, and
CS5and C6  wrist
\Weakness of the muscles thalt move tha
shoulder and elbow

Batwean  Paralysis of the legs, trunk, and part of the
CEand C7  wrists and hands
Mormal movernent of the shoulders and
albaws

Between  Paralysis of the legs, trunk, and hands
7 and Ca

CEBT1  Paralysis of the legs and trunk
Woakness of the muscles thal move
fingers and hands
HON S Sndiomi (wilh & drooping ayeid,
a constricied . and reduced swealing
on one side of the face)
nomial movement of the
and elbows

T2toT4  Paralysis of the legs and trunk
Loss of sensation below the nipples
albows sHine e

TSte T8  Paralysis of the legs and lower runk

||.-I Loss of sensation the rit cage
g TatoT11 Paralysis of the legs

A Loss of sansation balow tha naval

Rl Lt Paralysis of and loss of sensation in the
|| hips and legs
[ S\Lzmsz Various patterns of leg weakness and
S A numibness, dapanding an the precisa
E level af injury

t 531055 Mumbness in the perineum

L_¥| - At any level of the spinal cord, Sewens injury can

cause loss of bladder and bowel contral,




Poranéni miChy /spinal cord injury/

* poranéni michy /PM/ - poskozeni mich vy
spousobujici doCasné anebotrvalé pzmény

motorickych, senzoricky, a nebo autonomnich fci
michy.

* typ:
* primarni,
e sekundarni

* rozsah:

* kompletni
 parcialni
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Primarni poranéni michy

e primarné PM — primo urazovym déjem.
* Neni mozné ho ovlivnit

* komprese michy kostnymi fragmenty, hematomem,
intervertebralnim diskem

» Torze, distrakce, strih neprizniva prognoza
* ischemie
* Penetrujici poranéni
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* Cévni zmeény:
* Snizeny pruatok
* trombdza
* vazospazmus
* hemorrhagia

* elektrolytové zmeéeny
* volné 02 radikaly
e Zanetliva reakce

* vysledkem je nekroéza
neuronu
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Sekundarni poranéni michy

 vznika jako nasledek primarniho postizeni
* je castecné ovlivnitelné a to je i cilem lécby a
naseho snazeni !
* moznosti jeho ovlivnéni :
e oxygenace, optimalni Tk
» farmakologickd lé¢ba [kortikoidy ??7?/

* chirurgickd lécba /dekomprese michy, stabilizace
patere/
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Typy poranéni michy

/spinal cord injury/

* kompletné léze /podie vyiky “ et

poranéni/
 cervikalni tetraplegie ——
* hrudni paraplegie "
 parcialni lézi /napt./
* anterior cord sy.

e central cord sy. sl Q
* Brown-Sequard sy. |
* posterior cord sy. Sy (ot

* conus medullaris v @ o

(paraplegia)

. ("" V2
e cauda equina sy. N () s
/74
W
R Coceygeal
Ortopedické klinika LF MU a FNB Copyright @ 2006 Nature Publishing Group

Nature Reviews | Neuroscience
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Frankelova klasifikace
Neurologického deficitu

kompletni vypad motoriky i sense
motorika chybi, sense zachovana
zachovana neuzitecna motorika
jisty deficit motoriky

normalni neurologicky nalez



VYSETRENI

* Anamnéza

* Klinické vysetreni
* RTG

* Neurologie

* CT

* MRI
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CiLE TERAPIE

* NEBOLESTIVOST
* FUNKCNOST

* STABILITA
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TERAPIE

* konzervativni

 ortesy, korzety
* klid na luzku
e operacni
 Dekomprese, uvolnéni michy a nervovych struktur
e zadni vykony
* predni vykony
* kombinovaneé
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PRVNI POMOC

« FIXACE KRCNI PATERE
e PRI MANIPULACI VYLOUCIT POHYB T A L PATERE

e SPINALNI JEDNOTKA
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,Log-roll”“ manévr




Imobilizace patere + transport

e ,in line position“

* fixace C patere
e tvrdy kréni limec /25-30% pohyblivosti/
* stranova opora hlavy /5-10% pohyblivosti/

* Fixace hlavy
* Fixace trupu a koncetin

* Transportni podlozka

. back board” !!! riziko vzniku dekubitu
» vakuova matraca — setrnejsi pri delsim transportu
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Imobilizace patere + transport
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TERAPIE

« KONZERVATIVNI vs. OPERACNI

* TYP ZLOMENINY
 STUPEN INSTABILITY

e« NEUROLOGICKY NALEZ
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KONZERVATIVNI LECBA

e zadna nestabilita
* pouze nestabilita v kosténé casti

e zadné poranéni dulezitych vazu ¢i diskU
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INDIKACE OPERACE

 NEUROLOGICKY DEFICIT

* Nutna casna operace do 6hod

* NESTABILITA PATERE

Ortopedicka klinika LF MU a FNB



KONZERVATVNI LECENI

e Klidovy rezim
e Limce - molitanovy
-Philladelphia




40-45 % 30-35 %
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KONZERVATIVNI LECENI

T pater
* Jewetova ortesa

LS pater
* Jewetova ortesa
 bederni pas
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HALO TRAKCE



KONZERVATVNI LECENI-sadrové korzety
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KONZERVATVNI LECENI
sadrove korzety

\ I

I\ =
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OPERACNI TERAPIE

e NAPRAVA DEFORMIY
e DEKOMPRESE NERV. STRUKRUR

— prima ci ligamentotaxi
e STABILIZACE

— uziti Uhloveé stabilnich implantatu
e FUZE
— je-li potreba
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OPERACNI TERAPIE

akutni faze

* C pater
* predni vykony

T, L pater
* zadni vykony
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V4

PRINCIPY OPERACNI LECBY

*repozice
*lordotizace

estabilizace
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REPOZICE
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OPERACE TL PATERE ZEZADU

* Transpedikularni srouby
* Kameny

* Tycky

* Croslinky

Ortopedicka klinika LF MU a FNB



Transpedikularni srouby - cileni

4

v ) . 9B
" 4 \ 2 't
P ‘ e V b,
d 2 y ;
' -
g ,ortapedie + pripl ;

I;criepedie + prip|

OrtopedicK

L,ortopedie + priplanovat popis lekarem,, L,ortopedie + prip
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intersomaticka fuse

spongioplastika
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STABILIZACE PATERE ZEZADU
CT scan transpedikularné zavedenych Sroubu
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TL PATER- OPERACE ZEPREDU

* nahrada tela

e stabilizace







eI TR |




zadni a
instrumeniacess

Harmsova
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hodu

* Synthes
e Star Lock
* CerviFix ........

STABILIZACE OC prec




PORANENI C1,2

Méné Casté, velké nasili pusobicina OCa C
Zlomenina tylni kosti

Zlomenina oblouku C1

Odlomeni zubu C2

Zlomenina téla C2

Ortopedickmm;E%Ek\éN I, TERAPIE



ZLOMENINA DENTU

Type |

Type I f
I‘
N ) - .
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ZLOMENINA DENTU

Ortopedicka klinika LF MU a FNB



KATOVSKA ZLOMENINA

traumaticka olisthesa C2
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PORANENI C PATERE
* Tristivé zlomeniny tél

e Poranéni diskU a ligament
 diskoligamentozni léze

 Kombinované
* tear drop
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C pater

e predni vykony
* nahrada tél
e ndhrada disku

e stabilzace

Ortopedicka klinika LF MU a FNB



KRCNI DLAHY- STABILIZACE

* SYNTHES
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Zlomenina téla a prevenrtebralni hematom

EMU a3 ENB




Bilateralni luxace C5/6 Unilateralni luxace C5/6
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Transoralni projekce
C2

TONGUE SHADOW- - - —- N ODONTOID PROCESS {ODENS)
. MAXILLA i
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MANDIBLE
WITH TEETH



Ortopedicka klin

ka LF MU a FNB




1 £ BITTNER, Frantisek

E BITTNER, Franlisek

Copyright (C) 2006

bedicka klinika LF MU a All Rights Reserved




Ortopedicka klinika LF MU a FNB



OPERACE ZEZADVU

Hartshill
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MINIINVAZIVNI POSTUPY

* VERTEBROPLASTIKY,
KYPHOPLASTIKY

« PERKUTANNI FIXACE
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VERTEBROPLASTIKA - Kyfoplastika

Y a2
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Komplikace operacni terapie

e Zvysené krevni ztraty
 epiduralni zily, kost

* Spatné umisténi transpedikuldrnich roubd
* medialné ¢i kaudalné

 Poranéeni duralniho vaku
* riziko vzniku likvorové pistéle

* Infekce
e ¢asna,pozdni
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POOPERACNI| DOLECENI

* [imec

* Jewet ortéza, bederni pas
* sadrovy korset

0
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