Subaxialis nyaki gerinc
serulesek vizsgalata, kezelese
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Epidemiologia

Age and Gender Distribution

* Gyermekkor : ritka

* Fiatal: ffi, alkohol, baleset
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Epidemiologia
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Gerincvelo sérules
ASIA SCORE
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Vizsgilandé izomcsoportok
C2
C3
C4
Cs Konyok flexorok
Cé6 Csuklé extensorok
07 | Konyok extensorok
C8 Ujj flexorok (kozépsd ujj distalis ujjperec)
Tl Ujj abduktorok (kisujj)
n 4
LE)
T4 = teljes paralizis
TS = tapinthaté vagy lithaté kontrakcié
T6 - sulytalanitott helyzetben aktiv mozgas
T7 3= aktiv mozgas gravitacio ellenében
T8 4= aktiv mozgas enyhe ellenallassal szemben
™ = aktiv mozgas teljes ellenallassal szemben
T10 NV = nem vizsgilhato
Tl
TI2
Ll
L2 £ = Csipd flexorok
L3 ~___F L | Térd extensorok
L4 | | .| Bokadorsal flexorok
LS ) - L] Oregujj extensorok
S1 .| Boka plantor flexorok
S2 et g
S3 b il 4 ===
S54.-5 3 3 i (Igen/Nem)

o2 [+ = [__]wororiumErTEK

(max.) (50) (50) (100)

(max.)

A (W
111
" . b

)
¥
w

b

L

j
*
I\
‘

TTTT
4 'J‘ ?r‘ i ,3
A P

{ (UM {

SENSORIUM
Vizsgilandé érzd pontok

0 « arenotheria

I = csokkent

2 = mormal

NV = nem vizsgalhato

1l

(56)

i wmacenns [ (e RS

A legcaudalisabb, még -

normdlis szegment motorium [ : funkcid ésclelhetd a legalsé secralis
____Szegmentben

* Vizsgiland6
érz6 pontok




Gerincvelo serulese
ASIA

* A: komplett (45%) - teljes bénulas es erzeskiesés a sérulés szintje alatt
* B: Inkomplett (15%) - nincs motoros funkcid, de az érzés megtartott (sacrum)

* C: Inkomplett (10%)- van motoros funkcio, de az izomzat tobb mint 50%-ban
az izomero < 3

°* D: Inkomplett (30%) - van motoros funkcio, az izomzat tobb, mint 50%-ban az
izomero > 3

* E: Normal- Megtartott motoros és erzo funkciok



Gerincvelo serulese
ASIA

Komplett vs. Inkomplett- varhato felepules

° ASIA A 11% javul — 3% ASIA D/E

* ASIA B 44% javul — 28% ASIA D/E, 5% romlik
* ASIA C 55% javul — ASIA D/E, 3% romlik

* ASIA D 97% marad D/E, 2% romlik

Az elsO megbizhato ASIA score 72h!!!



* Megtartott fajdalom érzet esetén j0 esély van a motoros funkciok helyre allasara

89% vs. 11% Crozier 1991

Inkomplett gv-I karosodas:

* Brown-Sequard sy
* Central Cord sy

* Anterior Cord sy

L Fasciculus gracilis

/ Fasciculus

- | cuneatus

Lateral

0y
55

Spinothalamic
tract

Fig. 6-5. The somatotopic organization of the dorsal

columns and the spinothalamic tract and the

functions classically attributed to each. (Brodal A:
Neurological Anatomy, 2nd ed. New York, Oxford

Univ. Press, 1969)




Life expectancy (years) for post-injury by severity of injury and age at injury
___For persons who survive the first 24 hours For persons surviving at least 1 year post-injury
Age AISD - Motor low | High | Ventilator ALSD - Motor low | High | Ventiator
at Functional at Tetra | Tetra |Dependent-| Functional at Tetra | Tetra |Dependent-
Injury | NoSCI | Anylevel | Para |(C5-C8)[(C1-C4)| AnyLevel | Anylevel | Para | (C5-C8) |(C1-C4)| AnyLevel
20 | 588 52.1 448 | 396 | 353 16.8 52.5 454 | 405 | 369 248

0 |29 | B8 |24 B2 | 197 | 715 | %1 |29 B9 |20 | 123 |
60 |25 | 175 |[128] 100 | 78 [ 18 177 [ 132 104 [ 86 | 33 |

Average Yearly Expenses Estimated Lifetime Costs by
Severity of Injury (in February 2012 dollars) | Age At Injury (discounted at 2%)
First Year Each Subsequent 25 years 50 years
. _ | | _Year _old | _old
High Tetraplegia (C1-C4) AIS ABC $1,023,924 $177,808 £4,543,182 | $2,496,856

Low Tetraplegia (C5-C8) AIS ABC $739,874 $109,077 $3,319,533 42,041,809
Paraplegia AIS ABC $499,023 566,106 2,221,596 1,457,967
Incomplete Motor Functional at Any Level AIS D $334,170 $40,589 $1,517,806 $1,071,309

Spinal Cord Injury Facts and Figures at a Glance, National Spinal Cord Injury Statistical Center, Birmingham, Alabama 2012

A gerincvelo sérulteknéel a vezeto halalok a pneumonia es a sepsis. Ez az elmult
50 evben nem valtozott



Mikor kell intubalni a beteget?

A légzesi elégtelenseg esélye fugg a serules szintjétol
Rekesz C3-5, Intercostalis izmok Thl-11

Rekesz beidegzese karosodik

A légzesi segedizmok elfaradnak

Hypoventillacio

V/Q mismatch

Leguti valadek retencio

Tarsserulések



Akut szakban meérlegelendo

¢ C1-3
* C4

e C5-Th1

* Th2-Th4
* Th5-Th10
¢ Th11

Kohoges
hianyzik
nem funkcionalis
nem funkcionalis
gyenge
elegtelen

normalis

Vital kapacitas
0-5%
10-15%
30-40%
40-50%
75-100%

normalis



Kit intubaljunk?

* Legzesi elégtelenség
* PCO2>50Hgmm, pH<7.30

* Minden beteg, aki C6, vagy magasabban serult, es ASIA C, vagy enneél
rosszabb allapotu, intubalando es intenziv osztalyon kezelendo.

* Az intubacid megneheziti a fedett repoziciot



Mikor kell kepalkoto vizsgalat?
NEXUS- National Emergency X-Radiography Utilization Study

* Eber és stabil

* Nincs neuroldgiai tinete Emlékezteto: * NSAID ©

* Tudatallapota ne hullamozzon

Neurologicl deficit

* Ne alljon fenn intoxikacié Spinal tenderness
| ) | Altered mental status
* Nincs kozepvonali nyomaserzekenyseg Intoxication

* Nincs disztrakcios sériilés Distracting Injury

A Nexus kriteriumrendszer szenzitivitasa 99.6% a nyaki gerinc serulés
Kizarasaban, de 65 ev felett kevésbé megbizhato



Mikor kell kepalkoto vizsgalat?

Canadian C-spine Rules
Magas riziko

o >05 év

» oerulés mechanizmusa
Magasbol esés > 3 lab, 5 lépcsofok
Fejet ert axialis er6behatas

Nagy sebessegu gepjarmu baleset
Motorizalt kozlekedési eszkozok
Kerekparos bukas

o Veégtagi paresztezia

O

Alacsony riziko

Egyszeru koccanasos baleset
* Kivetel a nagysebessegl utkozes, nagy jarmu

UIS helyzet a slirgésségin

Ha a beteg kepes jarni a serulés ota

Keésol nyaki fajdalom

Nincs kozepvonali nyaki nyomaserzekenyseg



Canadian C-spine Rules

» Ha a beteg a magas kockazatu csoportba tartozik, kepalkoto vizsgalat kell
» Ha a beteq az alacsony kockazatu csoportba tartozik
* Ha képes a nyakat rotalni 45 fokban, nem szukseges képalkotas
* Ha nem képes rotalni 45 fokban, kepalkotd elengedhetetlen
100%- a szenzitivitasa a “klinikailag fontos C- gerinc serulések” kimutatasaban

Jobb a szenzibilitasa, jobb a szenzitivitasa, kevesebb vizsgalat torténik.



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

The Canadian C-Spine Rule versus the NEXUS
Low-Risk Criteria in Patients with Trauma

lan G. Stiell M.D., M.Sc., Catherine M. Clement, R.N.,
R. Douglas McKnight, M.D., Robert Brison, M.D., M.P.H.,
Michael J. Schull, M.D., M.Sc., Brian H. Rowe, M.D., M.Sc,,

James R. Worthington, M.B., B.S., Mary A. Eisenhauer, M.D., Daniel Cass, M.D.,

Gary Greenberg, M.D., lain MacPhail, M.D., M.H.Sc., Jonathan Dreyer, M.D.,
Jacques S. Lee, M.D., Glen Bandiera, M.D., Mark Reardon, M.D.,
Brian Holroyd, M.D., Howard Lesiuk, M.D., and George A. Wells, Ph.D.

CONCLUSIONS
For alert patients with trauma who are in stable condition, the CCR is superior to the

NLC with respect to sensitivity and specificity for cervical-spine injury, and its use would
result in reduced rates of radiography.

100%- a szenzitivitasa a “klinikailag fontos C- gerinc serulések” kimutatasaban.

Jobb a szenzibilitasa, jobb a szenzitivitasa, kevesebb vizsgalat tortenik.



Kinek hihetunk?

RTG VS. CT

A RTG vizsgalat elegtelen

A RTG a torések kozel 50%-at, az instabil torések 17-at nem mutatta ki!

Unstable Cervical Spine Fractures

/

Halo / Surgery

The Journal of TRAUMA?® Injury, Infection, and Critical Care

Are Five-View Plain Films of the Gervical Spine Unreliable?

A Prospective Evaluation in Blunt Trauma Patients with
Altered Mental Status

Jose J. Diaz, Jr., MD, Cyril Giliman, MD, John A. Morris, Jr., MD, Addison K. May, MD,
Ysela M. Carrillo, MD, and Jeffrey Guy, MD



Ha vizsgalat kell, akkor elso korben CT

99,99% szenzitivitas, specificitas

* A beteg hanyatt fekvo helyzetében, neutralis poziciéban

* Vékonyretegu (£1mm), a koponyaalaptol a C7-Th1 porckorong résig

* Axialis, sagittalis, coronalis rekonstrukcios felvetelek is (csont, lagyresz ablak)
* Ha a CT pozitiv, erdemes a vizsgalatot kiterjeszteni a teljes gerincoszlopra

* Vertebralis arteria sérules kizarasara CTA vizsgalat

Spine fractures are relatively common with blunt trauma, and approximately 20% of patients with a spinal column fracture
will have an NC fracture. NC fractures were associated with other severe injuries and should be mainly suspected and in-

vestigated in high-velocity mechanisms. (J Trauma Acute Care Surg. 2013;75: 135-139. Copyright © 2013 by Lippincott
Williams & Wilkins




MRI- mikor szukseges?

* |degrendszerel tunetek Sagittal TIW, T2W

e CT pozitiv Ax_ial T2W
Sagittal STIR

* CT negativ, de pertisztalo tunetek, panaszok T2 gradient echo

Az MRI a lagyresz serules kimutatasara alkalmasabb, mint a CT, de a klinikailag
szignifikans discoligamenter serulesek klmutatasaban a speC|f|C|tasa alacsony.
20-40%ban fals pozitiv. IDO



AO beosztas

MORFOLOGIA
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AOSPINE

A. Compression
B. Tension band
C. Translation

F. Facet injuries
N. Neurology
M. Modifiers



AO Spine Subaxial Injury
Classification System

Type A Compression Injuries Type B Tension Band Injuries Type C Translation Injuries

AO

SPINE

A Minor, nonstructural fractures
NO BOry rjury OF minss iy 2uch 88 an isolaled
Aamira Saciurne o Spinous peocess maciure.

A'| Wedge-compression
Cormpeassion Ichurs Freaiving & singss endpile
wihout rwobhvament of the postenar wall of tre
vertetoal boay.

val

A2 2
Cororal spit or pincer fracture invelaing both

erciiates mithout irvolvermnl of the postenor wall
of the vanebial boay

.

S

incompiete burst
Burst Iraciurs vong & snghe andpiale wih
iyl of D pOSTEror varmebrdl wal,

W5

¥~

B-I Posterior tension band injury (bory) Translational injury in any axis-

Phytice saparstion through fraclured bory displacement or translation of one
structures ondg vertebral body relative to another in any

e —

Type F Facet Injuries

B Posterior tension band Injury
(bony capsuloigamentous, Igamentous)

Comrpiee dsrupton of the posternior :
capsdaigamentous of bony capsuclgamennoss F Nondisplaced facet fracture
giructiures together with § wrlebny body dec, s Win fragment <icrn in height, <405 of lgteed masss
o 1308 inury, 7200 NG Y
" - p -G'/_
— / -«
0.' » \\:
F2 Facet fracture with potential for
instability
With fagment >1cm, > than 4096 Ineral mass, o
daplaced,
B Anterior tension band injury @\
Prysical dlsrupson or soparation of the antanor '\,'j - :
strucires honaddisc) with tathening of the posternar .//‘\b
oS, N .
(= LU

F Floating lateral mass

BL Billateral Injuries F4 Patmlogelgfaublwmﬁon or perched/
dislocated facet

A Complete burst

Burst fraotura or sagittal soit imvong both
endpltes.

W5

o

’

| Beateral injury 2
’ ! |
S @ |
‘(;/ A = _'yj', El
A ot



Algorithm for morphologic classification Neurology Modifiers
Type | Newrclogical Type

BTN oo rac n
n Transkrt neurclogic delici

Preteriyr Capsuloigamentous Complay iInuny withauk complate disnggtion,

B3 Hyparaxiension

Crtical diss harniation.

Radicular synpboms

Incomrgkel® sginal cand oy o
| any degros of Coins equing |nkiry

28 corvets sprai oy
m Cannol ba examined

ﬂ Conbirued spnal cond Comprasson

B2 LAeRRDIgamRrEuS

:
QIS pion

Stiffaning/matsbolic bone disaasa (e OEH, AS, OPLL, OLA.

B1 e TN s ossacis

1S POt

w:ﬂdy ves E"‘""m*;ﬂﬁﬂ YES—~ |g.T.! :l.l'-l '.:I:I.-_'-:.'u'sl. -
| pesorwarmenemen—vis - RGAMMMSN  Classification Nomenclature
e HJE:—FEMWI:HHE- TEE ekl CE-CT transkatian injury () CB-CT Nexior-distraction-injury [B2} with parched lace dislocation on Aght side [Fd),
I- FTvohiad g A1 Wedgairmpaction viilh & C7 compressian fractune (AT) facel Inaciure on the kel side F2), radiculopathy CF (M2] ard arkylosing spondylits (M3
mmm_’m al  AD Insigrilficant injury Ce-C7.C- - C6-CV: B2~
b (C7: AY EaFznzme RS
|

Verietiral anery abramraling

"H ihete are mulbipks Injurles (0 e sames falet = Tor cxampde: small ftracfurs (F1} and dislocatin (F2] =,
only the highest level ftacot Injury |13 cdlassHied (R4
¥ only faced injuries are dentited - no A, B, or C injury =, thy are EBsted first after tha kewvel of Injury.



A kezeles celja

Az idegelemek dekompresszioja

A gerinc stabilitasanak helyreallitasa

A gerinc mozgasainak lehetoség szerinti max. megorzese

A nyaki lordozis helyreallitasa



Mikor?

Mielobbi koral ellatast javasolunk akut gv-1 sérules estén

Tunetmentes nyaki gerinc serulées esetén Is, allapottol fuggoen

* Polytrauma? Beteg altalanos allapota®

.1 IME IS SPINE”

Guidelines for the Management of Patients With Spinal Cord Injury: The Optimal Timing of Decompression
Jefferson R. Wilson at all
Neurosurgery, Vol.63, Issue CN suppl 1, August 2016, Pages 172

"We suggest that early surgery be offered as an option for adult acute SCI
patients regardless of level."



Kezeles- AO

Subaxial cervical spine: A-type injuries

AO/OTA type Description Treatment
4 /,w Y, Stable isolated fractures of the spinous  Non-operative (collar).*

AO L R JJ process or transverse process with

P } +/  intact posterior tension band.

_ /\4/ Compression fractures involving a Non-operative (collar).*
Al (P4 single endplate, without posterior wall

o\ ,J involvement.
&, E Coronal vertebral body split (“pincer”)  Non-operative (Halo)* or operative

A2 . g ' fracture, not involving the posterior (anterior corpectomy and fusion).

wall, intact posterior tension band.

Burst fracture involving a single Non-operative (collar/Halo)*
endplate and the posterior wall, with or operative (anterior corpectomy
intact posterior tension band. and fusion).

Complete burst fracture involving both  Non-operative (Halo)* or operative
endplates and the posterior wall, with (anterior corpectomy and fusion).
intact posterior tension band.

*Caution: These injury patterns may represent surrogate markers of an unstable B- or C-type injury

AO/OTA classification of A-type subaxial cervical spine injuries



Kezeles- AO

Subaxial cervical spine: B- and C-type injuries

AO/OTA type Description Treatment
B1 /v Bony posterior band injury extending Posterior spinal fusion or combined
e~ 7% into the anterior column (“Chance” anterior-posterior (360°) fusion.
" 4\-5] fracture equivalent).*
el I \og
- ;.Z\v Ligamentous posterior tension band Posterior spinal fusion or combined
B2 ~ piJl injury with vertebral dislocation at the  anterior-posterior (360°) fusion.
wiillP 8 motion segment.
=
A N wy .
B3 S A : Hyperextension injury through the Anterior fusion or combined anterior-
(‘Z\T | anterior column. posterior (360°) fusion.
i j“fj; ]
Al (/-'.2/7‘" --:;
C ”M‘\ ,/ Translational fracture-dislocation with Combined anterior-posterior (360°)
//5*\& complete rotational instability. fusion.
14 A ;' b=

*The B1-type injury pattern is rarely occurring in the cervical spine.

AO/OTA classification of B-type and C-type subaxial cervical spine injuries



SLIC

The Subaxial Injury Classification and Severity Score System (SLIC)

Characteristic Points

Morphology
No abnormality

Compression

Burst
Distraction ( e.g., facet perch, hyperextension)

B b = O

Rotation/Translation (e.g., facet dislocation, unstable teardrop or advance-staged flexion compression mjury)

Discoligamentous complex
[ntact

=

[ndeterminate (e.g., 1solated interespinous widening, MRI signal changes only) l

g

Disrupted ( e.g., widening of the disk space, facet perch or dislocation, kyphotic deformity)
Neurological status

[ntact

Root injury

Complete cord injury

[ncomplete cord injury

b e e D

Continuous cord compression in setting of neuro deficit (Neuro Modifier)



The New England
Journal of Medicine

CCopynight, 1990, by the Massachusernts Medical Society

Steroid kerdese

Volume 322 MAY 17, 1990 Number 20

A RANDOMIZED, CONTROLLED TRIAL OF METHYLPREDNISOLONE OR NALOXONE IN
THE TREATMENT OF ACUTE SPINAL-CORD INJURY

PY 4 8 7 f h L4 ff' 1 3 3 4 /4 Results of the Second National Acute Spinal Cord Injury Study
y e e r, I y - ev Micuaer B. Bracken, Pu.l)., Mary Jo Suerarp, M.P.H., WiLrLiam F. CorLrixs, M.D.,

Tueopore R. Hovrorp, Pu.D., Wise Younc, M.D., Davip 8. Baskin, M.D.,
Howarp M. Esenserc, M.D., Evcexe Framm, M.D., Linoa Leo-Summers, M.P.H., Josern Maroon, M.D.,
Lawrence F. MarsuavLe, M.DD., Puaxor L. Peror, Jr., M.D., Josern Piepmeer, M.D.,

* MVA, magasbol eses, Vizi baleset e

* 8 oran belul

Table 5. Change in Neurologic Measures Six Weeks and Six Months after Injury in
Patients Who Received the Study Drug within Eight Hours of Injury.*

CATEGORY OF INJURY

* Methylprednisolon bolus 30mg/tskg e

PREDNISOLONE NALOXONE PLACEBO PREDNISOLONE NALOXONE PLACEBO
change in score (P value)

Plegic with total sensory loss

/4 y 4 ’ No. of patients 47 37 46 45 34 44
® 5 m tS Oran a‘t Motor 6.2 (0.021) 3.2(0.394) 1.3(R) 10.5(0.019) 7.5(0.254) 4.2 (R)
= Pinprick 5.9 (0.062) 3.0(0.690) 2.2(R) 9.4(0.028) 4.2(0.947) 4.0 (R)

Touch 6.8 (0.051) 3.7(0.622) 2.6(R) 9.7(0.050) 7.1(0.374) 4.7 (R)
Plegic with partial sensory loss

No. of patients 5 12 6 5 11 6
Motor 14.4 (0.564) 14.1 (0.447) 18.0 (R) 23.0(0.652) 28.9 (0.711) 26.5 (R)
Y 4 n y 4 V4 Y 4 Pinprick 11.8 (0.168) 13.9 (0.037) 4.0(R) 11.6 (0.803) 18.4 (0.152) 9.8 (R)
. ' ' ' Touch 4.4 (0.515) 7.1(0.204) 03 (R) 0.0(0.479) 13.5(0.181) 5.2 (R)

OlOros Tunkclo javuiasa varnalo::: Paretic with varibe sy o

No. of patients 14 12 17 12 1] 17
Motor 18.3 (0.054) 12.7 (0.635) 10.8 (R) 24.3 (0.018) 14.5 (0.738) 12.9 (R)
Pinprick 10.7 (0.368) 8.2 (0.844) 7.5(R) 14.3(0.133) 9.6(0.633) 7.5(R)

Touch 3.8(0.518) 6.1(0.237) 1.2(R) 7.6(0.174) 6.2(0.285) 1.0(R)




Trakcio- irodalom

1966-2001 - 42 kizlemény

1200 betegen elvégzett frakcio akut, szubakut fazisban

* 80%-ban sikeres anatomiail prepozicio

11/1200 (0.92%) uj, permanens deficit (2 gyok, 2 gv, 7 ismeretlen)

* 20/1200 (1,7%) atmeneti tunetek

MRI kerdése



Rizzolo (Spine 1991): 55 esetben MRI huzas elott
* 54%-ban volt porckorongserv
* Nem volt idegelem kompresszio (éber, kooperalo)
Grant (J Neurosurg 1999): 80 beteg huzas utani MRI
* 46%-ban porckorongservet
* Nincs osszefugges a kimenetellel
Vaccaro (Spine 1999)- MRI nem jelzi a neuroldgiai romlast
* Huzas elott 2 betegnél mutatott servet

* Huzast kovetdoen 5 esetben talalt sérvet



Trakcio

* Mielobb, MRI nelkul is, ha a betegnek van neurologiai tunete
* Ha a betegnek nincs tunete MRI-t kell csinaltatunk
* Meg kell kiserelni a reponalast a mutoben (relaxans)

* Ha nem sikerul, meg kell fontolni a hatulrol kezdést



Koszonom a figyelmeteket!
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