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Trauma thorakolumbalni patere - vyznam
radiologickych metod, terapie

Pesek J., Ryba L.

Ortopedicka klinika LF MU a FN Brno FAKULTNI
prednosta: prof. MUDr. Martin Repko, Ph.D. BEE!\)’IOCNICE

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE



Epidemiologie urazu patere

* Incidence 64/ 100 000 obyvatel za rok

*3-6 % vSech urazu

« 20 % urazu patere s sebou nese neurologicky deficit
* KrCni pater (C0O-C7) 20-33 %
* Thorako-lumbalni pater (Th1-L5) 67-80 %
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Epidemiologie urazu patere

* Mladsi lidé — vétsinou high energy trauma

« Starsi lide (7.-8. dekada) — Casto low energy trauma, osteoporoza
« Zavazne zdravotni, socioekonomické nasledky

- Cast traumat pfi primarnim vySetfeni prehlédnuta

 Polytraumata/ sdruzena poraneni

* Nutno myslet na pripadné poranéni patere
 Dulezita preventivni imobilizace patefe do vylouceni jejiho poranéni
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Etiologie

* Dopravni nehody
* Pady z vysky

» Skoky do vody

e Sportovni urazy

* Penetrujici poraneni

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE



Poraneni michy — spinal cord injury (SCI)

* Primarni (nelze ovlivnit)

= Komprese michy fragmenty, hematomem, diskem

Torze, distrakce, stfih o
ISChem|e (Zzuadjriglegm Q ‘ RS
Direktni nasili

= Sekundarni (muze byt IéCbou ovlivnéno) . @

‘ & 4!
évni zmény v T
o ot | Lumbar
Snizeny pratok A )} |lowerback
A
! ’\i

Trombodza

Vazospazmus (paraplegia) L
= Zmeény elektrolytu
= VoIné O2 radikaly
= Zanétlivé zmény

Coceygeal

Copyright © 2006 Nature Publishing Group
ience

Nature Reviews | Neuroscienc
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Historie - Starovek

* Imhotep (2 686 - 2 613 pi.n.l)

» | ékar, stavitel, veleknéz DzZosera I

* Pojednani o chirurgii — papyrus Edwina
Smitha (pfelozen 1930)

« Poranéni michy v rizné urovni vede k
tetra/paraplegii, ale neznal mechanismus
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Historie - Starovek

* Hippokrates (460 - 375 pi.n.l.)

- Clen Aesculapova kultu

* Napomohl oddeleni mediciny od mytologie
* Prevence dekubitu u SCI

» Hippokratova lavice k 1éCbé urazu

» Galén (130 - 200 n.l.)

* Anatomickeé pitvy, experimentalni fyziologie
 VVztah mezi nerv. — sval. soustavou A
- Lékar gladiator(i — dostatek urazi ke studiu A
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Historie — Starovéek a Stredovek

* Pavel z Eginy (625 - 690)

« Kompendium mediciny

* Pouziti dlah na repozici zlomenin

* Pravdépodobne provedl prvni laminektomii
u zlomeniny obratle

» Poranéni michy nadale zustavalo fatalnim
urazem

 Stredovek
 Temno i na poli mediciny
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Historie - Renesance

* Andreas Vesalius (1514 - 1564)
* ,De Humani Corporis Fabrica® — zaklady anatomie

 Ambrosie Pareé (1510 - 1590)
* Rozvoj péce o rany

* Nicolas Andry (1658 - 1742)

* Prvni kniha o muskuloskeletarnim systému — ,L"Orthopaedie’
» LécCba deformit patere

» Parcival Pott (1717 - 1788)
« 1769 — publikace o podstaté deformit patere pfi TBC
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Historie - Novovek

* Rozvoj mnoha oboru, které umoznily
operacni léCbu spondylotraumat

 Pasteur — bakteriologie

* Lister — asepticka chirurgie

« Schimmelbuch a Terrie — sterilizace

 Halstead — gumove rukavice

* Vznik anestezie

* Roentgen — paprsky X (1896)
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Historie - Novovek

« 1829 — Alban Gilpin Smith — uspésna laminektomie

» 1847 — Josef Francois Malgaigne - hyperextenze k |éCbé dislokace patere

« 1891 — Bethold Hadra — stabilizace patere dratem kolem spinalnich vybézku
« 1902 — Lorenzo Bonomo — predstavil hemilaminektomii

» 1908 — Fratz Lange - vnitrni fixace dratem

« 1921 — Sicard a Forestier — myelografie

» 1924 — Von Lakum a DeForest-Smith — operace patefe z pfedniho pfistupu
« 1930 — Stryker — oto€ény ram pro polohovani

* 1936 — Donald Mundro — cévkovani
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Historie - Novovek

» 1950° — Guttmann — intermitentni cévkovani — zlepsSeni preziti
» 1953 — Paul Harrington - rod-hook system

« 1960 — Harringron, Roy-Camille — transpedikularni Srouby

* 1964 — Dwyer — predni instrumentace patere

« 1973 — Haundsfiel — vznik CT

» 1976 — Luque — technika sublaminarnich klicek
« 1977 — Mansfield — MRI

* 1970" — Roy-Camille — dlaha s fixnimi otvory

» 1980° — Gaines — variable screw placement plate | E
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Klasifikace

« Watson -Jones 1943 A

* Nicoll 1949 2sl.

 Holdsworth 1963, 1970 2sl. Tension
« Kelly + Whitesides 1968 2sl.

* Denis 1983 3sl.

« McAffee 1983 3sl.

- Magerl 1994 2sl. .
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Klasifikace

* Nicoll 1949

« definice instability jako riziko redislokace
(kominuce, ruptura disku, interspinozniho
vazu)

 Holdsworth 1952

 zadni ligamentdzni komplex, burst fracture

 McAffee 1983

» Klasifikace na zakladé CT, Denisuv model
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FRACTURES OF THE DORSO-LUMBAR SPINE

E. A. NicoLL, MANSFIELD, ENGLAND
From the Ortho paedic and Accident Service of the Mansfield Gemeral Hospital

Review Article

Fractures, Dislocations, and Fracture-
Dislocations of the Spine*

BY SIR FRANK HOLDSWORTH, M.B., M.CHIR., F.R.C.S.T, SHEFFI1ELD, ENGLAND
From the Spinal Injuries Centre, Sheffield

Copyright 1983 by The Jowrnal of Bone and Joint Sergery, Incorpormied

The Value of Computed Tomography
in Thoracolumbar Fractures

AN ANALYSIS OF ONE HUNDRED CONSECUTIVE CASES AND A NEw CLASSIFICATION*

BY PAUL C. MCAFEE, M.D.T, HANSEN A. YUAN, M.D.T, BRUCE E. FREDRICKSON, M.D.1, AND
JOHN P. LUBICKY, M.D.T, SYRACUSE, NEW YORK

From the Department of Orthopedic Surgery, Upstate Medical Center, Syracuse
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Magerlova AO klasifikace

» zalozena na patomorfologickych kritériich po prostudovani 1445
poraneni Th, L patere

*rozdeleni zlomenin do hlavnich skupin dle mechanismu urazu

* A: komprese obratloveho tela
* B: poranéni prednich a zadnich elementu s distrakci
* C: |éze prednich a zadnich elementu pfi poranénich s rotaci

* velké mnozstvi podtypu zlomenin
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Magerlova AO klasifikace

= vytvorena se snahou o jednotny system
klasifikace poranéni patere

= vyuzitelnost pro klinickou praxi a
vyzkum

= jako vychozi bod vyuzita Magerlova
klasifikace (s patrnosti kritiky Magerlovy

klasifikace pro priliSnou detailnost )
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AQO klasifikace

AO Spine thoracolumbar spine injury classification system: fracture
description, neurological status, and key modifiers

Vaccaro AR, Oner C, Kepler CK, Dvorak M, Schnake K, Bellabarba C,
Reinhold M, Aarabi B, Kandziora F, Chapman J, Shanmuganathan R,
Fehlings M, Vialle L;

AQOSpine Spinal Cord Injury & Trauma Knowledge Forum.

Spine (Phila Pa 1976). 1;38(23):2028-37, Nov 2013.

Reliability analysis of the AO Spine thoracolumbar spine injury
classification system by a worldwide group of naive spinal surgeons
Kepler CK, Vaccaro AR, Koerner JD, Dvorak MF, Kandziora F,
Rajasekaran S, Aarabi B, Vialle LR, Fehlings MG,

Schroeder GD, Reinhold M, Schnake KJ, Bellabarba C, Cumhur Oner F.
Eur Spine J 25(4): 1082-1086, 2016.
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AO Spine Thoracolumbar Injury
SPINE Classification System

Type A Compression Injuries Type B Distraction Injuries Type C Translation Injuries

O Mlno 5 hory sn-ucium"racmms
ethes

ec wei pmmumn
proc inous process I

B1 ranso&eous tension band C
e fracture There ar emsuwpe becausevaﬁw
configurations are possibie due 1o dissociation
dislocation. cmbewmumdm nsumyoesouo«s

memalpuraosssm.sl fsilure of the posterior
tension band. The classical Chance fracture:

e Lep

A-I Wedge-comwesslon 82 Posterior tension band disruption

Fracture of a iplate without involvement of Bony and/or ligamentary faiure of the posterior
the post el tension band together with a Type A racture.

Type A lracture should be classiied separatay.

B
GO e
2 hyperexienced position of the spinal column.

the post
fractured. the lamina
it 4

Classification Nomenclature

resorgeaty

rochse of T incorclete spr cord iy, ks sprchids. tac, PLC st uncioer
T8-T9:C L1: A4
(NO; M1)

A (TS:A3;N3; M2)
L ] t

Further information:
www.aospine.org/classification

= =

m
O =



Klasifikace

TLICS

3 independent predictors

- Compression 1
!’u‘lurphplugy - Burst 2 - Radiographs
1 immediate . :
. - Translation/rotation 3 - CT
stability , :
- Distraction 4
Integrity of . |ntact 0
2 PLC - Suspected 2 - MRI
longterm - Injured 3
stability
- Intact 0
. - Nerve root 2 :
3 Neurological Complete cord 5 |- Ph}fSI(fa| .
status examination
- Incomplete cord 3
- Cauda equina 3
-3 - nonsurgical
Predicts - Need for 4 - surgeon’s
surgery choice
>4 - surgical

Thoraco-Lumbar Injury Classification and Severity score
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1 2 3 Comminution
e L 1. >30% comminution
. % Iy 2. 30%-60% comminution
; ( ) 3. >60% comminution
U
1 3 Apposition of fragments
1. Minimal displacement
A b 2. <=2mm displacement
— / ? involving <50% of the cross
/ \/ ) section of the body
o ,\/\ rv % \/\ /\/ 4\/\ r\/ 3. >=2mm displacement
\J involving > 50% of the cross
section of the body
~ 1 — 2 — 0
lM? I\t ) L/_\\i LJ, / L | Deformity correction
g ‘@;'73 Tr&_{i W’3 ‘:{\ ﬁ?_i 1. Kyphotic correction <= 30
L LA e s 178 2. Kyphotic correction 49-9°
o —~, — > i = BaERE 2 H —
‘i {—’g || \ /f\ [_\-\ 3. Kyphotic correction >=10°
S | S} s -
Score (3t0 9) Suggested surgical plan

<6

Short segment posterior stabilization

>7 without translation

Anterior instrument and strut-graft

>7 with fracture-dislocation

Staged surgery; posterior SSPS followed
by anterior column support.

or
Long segment posterior stabilization

McCormac Load-sharing Classification
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Klasifikace

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Pafient Nare, DekTirme of Exarn
cLassircanonor seivaccoro mwury 1S C @RS ) !
. _ s e | EXaMiner Name Signature
eica semin i assocumos: (ISNCSCI)
SENSORY
RI G HT KE’:“ et.[s?:'fas KEY SENSORY POINTS KE’:" EI)UTS?:LRES L E FT
Light Toueh (LTR) Pin Prick (PPR) LightTouch (LTL) Pin Prick (PPL]
c2 c2
c3 c3
c4 c4
Elbow flexors C5 C5 Eibow flexors
UER Wrist extensors C6 C6 Whist extensars UEL
(Upper Extremity Right)  Fipow extensors CT CT7 Ebow (Upper Extremity Lak(
Finger flexors CB C8 Finger flexars
Finger abductors (ltle finger) T4 T4 Finger abductors {little finger)
Comments (Nor-kay Mustie? Reason for NT? Pain? T2 12 MOTOR
Nor-SC1 concition?): T3 T (SCORING ON REVERSE SIDE)
T4 T4 0= Total parayis
15 TS | e e gty s
T6 Té = Active movement. agains? gravity
clive movement, against some resisance
7 i clive movement, against full resistance
Ig TT: [y —
.{.1‘{1' ;:10 tscomN%EoH %grgzss SIDE)
TH2 T2 |fhem  orar s
T 1 2= Nomal conditian presant
Hip flexors L2 L2 Hip flexors
LER Knee extensors L3 L3 Knee extensors LEL
(Lower Extremity Right)  Ankle dorsiflexors L4 L4 Ankle dorsiffexors  (Lower Extremity Left
Long foe extensors LS LS Long toe extensors
Ankle plantar flexors 1 51 Ankie plantar flexors
s2 S2
(VAC) Voluntary Anal Contraction 53 53 (DAP) Desp Anal Pressure
(YesiNo) §4-5 845 —] (Yes/No)
RIGHT TOTALS | | | Lerr romas
(MAXIMUM) —(50) (56) (56) (56) (56) (50 (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ Jsuer[  |-uemstora[ | e[ |ewe[  |-temsvora[ | uw[Jewr [ |=erromac[ | eer[ Jepr[ |=perora[
MAX (25) (25) (50} MAX (25) (28) (80) MAX  (56) (56) (112) MAX (56) (58] n2
NEUROLOGICAL 3. NEUROLOGICAL 4. COMPLETE OR INCOMPLETE? {In injuries with sbsent maior O ssnsary function in S48 anfy] R L

R L
LEVELS 1. SENSORY Iorale =i il
Stepe 1- 6 for classification :l :l Incomplete = Any sensary or Mol tion in

LEVEL OF INJURY
T8 o s 2motor__|[_| (NLI) 5 ASIA IMPAIRMENT SCALE (A1) [ |
Paga 12 This form may be copied freely but should not be altered without

6. ZONE OF PARTIAL SENSORY
PRESERVATION MOTOR :l l:l

Uost cauda leveis with any imvereation
REV 0413

from the A

Spinal Injury
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0 =Total paralysis

1 = Palpable or visible confraction

2 = Active movement, full range of molion (ROM) with gravity eliminated
3 =Active movement, full ROM against gravity

4 = Active movement, full ROM against gravity and moderste resistance in a
muscle specific position

5 = {Mormal) active movement, full ROM against gravity and full resistance in a
functional muscle position expectad from an otherwise unimpaired person

NT = Mot testable (2. due to immobilization, severe pain such that the pafient
cannot be graded, amputation of limb, or confracture of > 50% of the normal ROM)

0, 1*, 2%, 3%, 4*, NT" = Non-SCI condition present

Sensory Grading

0 =Absent 1 =Altered, either decreasedimpaired sensation or hypersensitivity
2=Normal  NT = Not testable

0%, 1%, NT* = Non-SCl condition present

“MNote: Abnormal mofor and sensory scores should be tagged with a ™ to indicate an
impairment due to a non-SCI condition. The non-SC| condifion should be explained
in the comments box fogether with informafion about how fhe score is rated for
classification purposes (at keast normal / not normal for classification).

In a patient with an apparent AlS B classification, non-key muscle functions
more than 3 levels below the motor level on each side should be fested to
most accurately classify the injury (differentiate between AIS B and C).

Movement Root level
Shoulder: Flexion, extension, adbuction, adduction,

infernal and extemal rotation cs
Elbow: Supination

Elbow: Pranation

Wrist: Flexion

Finger: Flexion at praximal joint, extension o7
Thumb: Flexion, extension and abduction in plane of thumb
Finger: Flexion at MCP joint

Thumb: Opposition, adduction and abduction c8
perpendicular to palm

Finger: Abduction of the index finger T
Hip: Adduction L2
Hip: External rotation L3
Hip: Extension, abduction, internal rotation

Knee: Flexion L4
Ankle: Inversion and eversion

Toe: MP and IP extension

Hallux and Toe: DIP and PIP flexion and abduction L5
Hallux: Adduction 1

ASIA Impairment Scale (AIS)

A= Complete. No sensary or mator function is preserved
in the sacral segments S4-5.

B = Sensory Incomplete. Sensary but not motor function
is preserved below the neurological level and includes the:
sacral segments S4-5 (light touch or pin prick at 54-5 or
deep anal pressure) AND no motor funciion is preserved
more than three levels below the motor level on either side
of the body.

C = Motor Incomplete. Mator function is preserved at the
most caudal sacral segments for voluntary anal contraction
(VAC) OR the: patient meets the criteria for sensory
incomplete status (sensory function preserved at the most
caudal sacral segments 54-5 by LT, PP or DAP), and has
some sparing of mator function more than three levels below
the ipsilateral mator level on efther side of the body.

(This includes key or non-key muscle functions to determine
motor incomplete status.) For AlS G - less than half of key
muscle functions below the single NLI have a muscle
grade= 3.

D = Motor Incomplete. Motor incomplete status as
defined above, with at least half (half or more) of key muscle
functions below the single NLI having a muscle grade = 3

E = Normal. If sensation and moter function as tested with
the ISNCSCI are graded as normal in all segments, and the
patient had prior deficits, then the AlS grade is E. Someone
without an initial SCI does not receive an AIS grade.

Using ND: To document the sensary, motor and NLI levels,
the ASIA Impairment Scale grade, andlor the zone of partial
preservation (ZPP) when fhey are unable to be defermined
based on the examination results.

ASTA

AMERICAN SPINAL INJURY ASSOCIATION

INTERNATIONAL STANDARDS FOR NEUROLOGICAL
CLASSIFICATION OF SPINAL CORD INJURY

SC@®S

INTERNATIONAL SPINAL CORD SOCIETY

Page 212

Steps in Classification
The following erder is for ining the
individuals with SCI.

1. Determine sensory levels for right and left sides.
The sensory leved is the mos! caudal, tact darmatome for both pin prick
and light bouch sensalion.

2. Determine motor levels for right and left sides.

Deafined by the lowsst kay musche funcion that has a grade of af lsast 3 (on
supine testing). providing the key muscle functions reprasentad by segments
above that level are judged lo be intac! (graded as a 5).

Nota: in ragions where there is no myolome to lest, the motor level is
presumed lo ba the same as the sensory level if lestable mator function
above that level is also nomal.

3. Determine the neurological level of injury (NLI).

This refars fo the most cavdal segment of the cord wilh intact sansation and
anfigravity (3 or mone) muscle funclion strength, provided thal there is normal
(intact) sansory and motor finction rostrally respectively.

The NLI is the most cephalad of the sensery and malor lavels delarmined i
steps 1and 2.

of

4. Determine whether the injury is Complete or Incomplete.
(La. absance or presance of sacral spaving)

If voluntary anal contraction = No AND ail 54-5 sensory scores = 0
AND deap anal prassure = No, then injury is Complate.

Otherwaisa, injury is Incomplete.

5. Determine ASIA Impairment Scale (AlS) Grade.
Is injury Complete? If YES, AIS=A

NO *
Is injury Motor Complete? if YES, AlS=B
NO { {Mo=voluntary anal confraction OR motor
function more than three levels below the motor
level on a given side, if the patient has sensary
incomplete classification)

Are at least half (half or more) of the key muscles below the
neurological level of injury

i injury graded 3 or better?
NO * YES §
Als=C AlIS=D

If sensation and motor function is normal in all segments, AIS=E
Note: AIS E s used in follow-up lesting whan an individual with a documented
SCI has recoversd normal funcion. If af inflial testing no daficilts are found, the
individual is intact and the ASIA Scale does nol apply.

6. Determine the zone of partial preservation (ZPP).

The ZPP is used only in infuries with absent molor (no VAC) OR sensory
function (no DAP, no LT and no PP sansation) in the lowes! sacral sagmants
845, and refrs to those dermalomes and myoiomas caudal fo the sansory
and mofor levels tha! remain partially innervated. With sacral sparing of
sansory funclion, the sensary ZPPis not applicable and henafiore "NA™ is
racorded in the block of the worksheet Accordingly, If VAC is present, the
motor ZPP ks not applicable and i noted as "NA™.
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Terapie

 Konzervativni e Operacni

« Stabilni poranéni  Absolutni indikace
neurologicky deficit

» Bez neurologického deficitu oteviené poranéni

* Relativni indikace
Instabilita
Kyféza 15-20°
Stendza >50%
Snizeni téla >50%
Mnohocetné klinovité zlomeniny
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Konzervativni lécba

* Absolutni kontraindikace:

» Poranéeni s prevahou diskoligamentozni
léze — do budoucna nestabilni

* Luxace kloubu

 Translacni zlomeniny

* Neurologicky deficit

» Zhorsujici se neurologicky stav

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE

» Relativni kontraindikace:

» Obezita

» Popaleniny

* Nestabilni zlomeniny

* VicecCetné zlomeniny

* Vlajici hrudnik (u Th patere)
* Plicni poranéni (u Th patere)
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Konzervativni lécba

» Zaviena repozice a fixace

trojpbodové trupové ortézy — typu Jewettovy ortézy
bederni pas
Sadrovy korzet

= 3 mésice

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE




Operacni lecba

* Dekomprese nervovych struktur
* Obnoveni anatomickeého tvaru

* Stabilizace, vznik kostni fuze

» Zjednoduseni osetrovani

- Casna rehabilitace

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE
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Operacni lecba

= Principy — repozice, lordotizace, stabilizace

= Zadni stabilizace — transpedikularni fixace

= Pfedni fuze
= Stabilizace x nahrada téla

= Kombinovany vykon

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE
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Terapie

« Konzervativni terapie

* AO, A1, stabilni A2
 Ev.B1

 Vertebroplastika/ Kyfoplastika

* Neuspésna konzervativni [éCba A1

« Zadni stabilizace

- A2, A3, A4
. B1, B2, B3 (2+2, ev. 3+3)
. C (2+2)

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE

* Predni stabilizace

« A2, A3, A4 (neurologické postizeni)
* B3

« Kombinovany vykon
A3, A4

=
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RTG

« Zakladni diagnostika

 Lokalizace
* Orientace na peroperacnich snimcich

* Peroperacni vizualizace
» Peroperacni skiagrafie

* Pooperacni sledovani

* Dlouhé formaty
« EOS
* Funkcni snimky

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE
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CT

« Zakladni diagnostika, klasifikace, indikace léCby

* Peroperacni navigace
* O-arm

* Pooperacni sledovani

» Stav kostni fuze
* Malpozice, poskozeni instrumentaria
* Uvolnéni instrumentaria

* Poloha/ stav okolich struktur

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE

= =
m e
O =



MRI

« Stav mekkotkanovych struktur

 Diskoligamentozni aparat
« Komprese nervovych struktur

* Otok kostni tkané

 UrCeni stari zlomeniny

* VyloucCeni patologickeé zlomeniny
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AQO Muz 18, fr T5 A0, T6 A0, konzervativni Ié¢ba
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Al Zena 71r, fr L1 A1, Jewetova ortéza
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A 1 Zena 66r, L5 Al, nedcinna konzervativni terapie
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A2 Muz 47r, L4 A2 pod stabilizaci pred 14 lety
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Muz 73r, L4 A2, paréza
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A3 Zena 29 let, T12 A3
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A4 Muz 57 let, L2 A4, L4 A3

XI. KONGRES TRAUMATOLOGIE A MUSKULOSKELETALNI RADIOLOGIE




B 1 Muz 51r, T7 B1, lomna linie do poloviny tela, konzervativni postup
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Zena 69r, L1 B1, osteopordza
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B2 Zena 27r, Thil B2
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B 3 Muz 58r, L2 B3, m. Forestier
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B3 Mug 63r Th3 B3
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C Muz 26r, L4 C, pooperacné prakticky paraplegie, nyni lehka paraparéza,
legie L4 sin
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Zaver

« Koncentrace spondylotraumat do spondylocenter
* Systém konziliarni sluzby

* Multioborova spoluprace

* Presna diagnostika poraneni

* Adekvatni terapeuticky postup

* TiIming operacniho reseni
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Dekuji za pozornost
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