G Asdf te
j B dzd Cotstetsydiss Edzwdzmm‘ﬁ?i“;rtﬁ Isméztfgzr -
et 9 dgfsL G (

R dzmiIsd Is :
Jlkls dzj 2o diobiecdd d&. OFO
’ H . 1

d’m dmccer I
‘hnlulllunnauunnﬂ:;f

..d:;
lnuuunulnnnnnnn

6. 1l
1 i ] oanmzﬁq" B4 ted3Rdz 1} tmsdf
[ [ ?‘-ZGtGJ’BIEBDdzq' . . 1608 Be C A'-_“,..;_— |
CHC tissw-ﬁ_sdzqudz 02y e
oz pRiaSLEOB UJ D
[.0dzj S MOzl E®E ©2

2012

.



1 i 2 teslstc Omfids o dzOw  f tod yd dzO@ iy
d dzo O dzd v d dz@ T g dzj deds't wOMls j 4sdsc:
(Report of WHO, 2009)

g

1 jted dzOls Odz ' IRY/ &l RY RN JdBdud M€ RPMjdBdud M€ RN JdBdud M€
L OB tsdzj 9 Oda j Istc Odzin§f tstelg Bfsdzj L dz@ My Bisdzj L dz@ M Btsdzj L dz@ M
j fesdmh jml

IRY/ w4} RT vkBjteCkdz AjtcjBtotsoa Off AjtcjBtotseo Off Ajte]j Bictse Off
stcOdzmf stelg dzrf j LOBBdzj dz § LOBtSdzj dg" J L OB tsdzj
fesdmh jhis

1 OB sdzj 9 Oda vz j t6€ Iz dz [ Btetsy dzts I RY/ ul Ry mtetsdzd yd M¢ RrRdzW j Sy
sy teso By H O st Odzif stels Btz s d H' R Olsj
HdOtej j 2 fesdmh j mls Bisdzj L dz o 7 klsj

[ Odzv teq W 4 5 dzdzOW B 51 1 Ofnd dzd J RN jdsdyud me vkBjw©Skd Rd 1 jtod dzOls Odz
H

i ¢y
Bisdzj L dz ols
ks

d
J
J

2

[idddedls sORsf sotej )y HOBRSY ot ) mtetsdzd yd m¢ t ¢ IsttOn, mtetsdzd yd m¢
sBflstezClsd Btdits, Btz d
B sdzj L dz oz B sdzj L dz az



[ JdzOBdC O o dzzlsted B 5adz! dzd ydes2
(o’ , wz¢ d cioddd ftd
BsLetsos?2 ISteOoad3zy L O ff smd
dzj ls Odz' «
— [ 4 Oded BOyYq™,
’ dzd 2 66~ q 1611864 ki dzds & te d dza

80% dz 2tetstej Odzed BOYJ W
60% - S U
[tV [ c8COLOLjd &ZO
P l &B3d Hdyd dzO
-

40% l

25%

20% 1

20%

O% | | |

1950 1970 1990 20054 s 1
ICRAN- 2010, S.Peterburg



sdftr?ouvrtvoc vl fL1todARC IR UwCEr(]
fAr4fd s vtolfy

- . Moas o
ring No cut . . — Feh 19 2
5

cn
on {Accurate)

41
[ ., 633 Zs|
svd Hdw ftsmdzy Ooelsts©e Oted d



scrrfjoc st oO1VRIJAGARSG[ P ¢ C

st ol ¢

3D HEurosurgery Institute
Ex* 1419 =  KONSTANTINOY W,V
Se; 2 e

Yolume Rendering‘i"

: 9 26129
‘ ﬁ%@gz 2009

DFOV 13,0 46m:
STND/+/1
250/8

3D
Ex: 1419
Se: 2

Volume REmn)

R

st o1 R

Yy Institute



sdfr?ouvrtvoc vfflLtodARC VLR vCEr[],
fAr4 L1 vt olfg

[., @633 mMemisswdzdj ¢ smdzj HiggﬁﬂmiﬁMdaws?
Cfisj?2 ddyjosets MCjdjlko,
dmatsH 5 z ¢ Oldizid3j|telgOCdedg@" Jd dzo OdzdH L OydW



[yoetser 2 ftsotcj yHJded J o df
HsRRd 2O dzlsdese s f sdzzh Otedw f tod

Az S yd s dz0dz' dzOw [t u

IL

Date: May 2

lefimotorx leftmotorgx leftmotoréx

vdMmls dz© ¢ Jtjudmadzj dzdd dBIMYyje o GBI



European Jouma of Newrology 002, 9: 207-219

EFNS TASK FORCE

EFNS guideline on mild traumatic brain injury: report of an EFNS task force

P.E.Vos® L Battistin®, G. Bitbamer®, F. Gerstenbrand®, A. Potapov’, T. Prevec®, Ch. A. Stepan,
P. Traubner®, A. Twiinstra” L. Vecsei' and K. von Wild

* Deparment of Neurology, Untverstty Medical Centre Niimegen, Nijmegen, The Netherlands, "Clinica Neurologlea I, P Tialy; " Ludwig

dy .
Boltzmann Institute for Restorative Newrology and Newromoduation, Vienna, Awtrta; “Institute of eery, Russian Academy of
Medical Scien ussta; *University Tnstitute of Clinteal Newrophystoloey, Untverstty Medteal Centre, Livbliana, Sloventa;
Iy c
Newrological Hospital | lgel, Vienna, Awstria; Department of Neurology, Comentus Untversity School of Medicine, Bratislava, Slovak
Al

rI

Republie; " Deparmment of Newrology, University Medical Centre Magsericht, Maastricht, The Netherlands; "Department of Newrology,

Szent-Gvorgyi Universtty Hospital, Szeeed, Hungary; and’ Newodchiruretsche Kiintk | Clemens Hespital, Mimster, German)

European Journal of Neurology 2002, 9: 207-219

www.efns.org



BTQPIAYHSIE HEXANVBLIK ] TIGEPIERAEHVA-MOBIA |

V[ ilkj¢: o90LtG6jdedzr 2, yd
ddzls j emisd yd ©dz' dzr 2
VRN &Y, o Oc dty ©J dgd W
VaHOQoadz dzgd ] RBSLECO o9 dzkzls
G J BOIs s BOAG
VI]dizIsteduyl teJ f dzOW cdf J te




I yoec
G J

5§ di3j demlztmsydzts? 5B dzOfls d

R . , 16
Zh ds O d
BOIssBO o

ROJ1V JdURS Ju[rs?d
NOEPEXXLEAVIWL R R

4L,
“ENSAVE
Ta 0158 )

jé‘[ﬁ%w 568 iﬂ

COtlsO HgWW
dzj Is

L fdHEZOdz dzOW
ftcOQo ts2

11 ¢

I



l v J
t RY
1 ¢C
R
Z
dIUTITO ARuU [
U J
SHRY
[ S R

9 ls
stcd ydzOw

16
izlsCd s
azJ

qhdc

) W S de
ST = .Ojliz*l’-‘)'g £d13/
fn



oW 2L sOmERiv ¢ s | tdzOVY bk Bsc O d
dujmlse j dzdzO" ©Yyj ZC O ¢ OL Olsj

n
mQ—
g &

LightSpeedis BurdenkdMelrdtligen/ st
o 1852, DANLGY D.3.
BLREENSAME A2 026Y M 1431
SeB2811 T Acc Lightspeed16 BurdenkaMetFaEtgen i
Im: 4/21 2010 Mar 17 DANLGV D s,
10 Acq Tm: 12:18:40.000 026 M 1431
R, Act
%512 A * LT 2010 Mar 17
i : o Trm: 12:18:40.000
4
/

Avg, " Devsia
1 6o s Y0s U ¥
2 BE.750 LE) 1 s 54 4 4
00Ky 3.4161 6.95 ; ) 44
OOQA 4,020 7.59
a

17716 1.73 e
2.4055 2.27 \’.\

ET: 0.0 8.34843 2.02 I
GP: 8.0 <.3306 2.12 R —

0.560
;%god]“ 1E 1.6L
W.255 1127 DFOV: 0.0x0.0cm

CBV
(m1/1009) MTT

CBF = CBV / MTT (s)

(ml/100g/min) Wintermark et al, 2001,2004
Zakharova et al, 2006, 2008
Soustiel et al,2008
Potapov et al, 2011

CBF
(ml/100g/min)

DFOY: 0.0%0.0cm



uWwy J dzOwW

Prx0,17 i{CPmM48 Prx0,45 ICPm26
|

|
8,8 26,7

‘44,4

45,8

27,8

Prx-0,21 ICPmM23Prx0,015 | Pm28

159 121

41,6 38,2

ICPm23 Prx-0,19 |ICPmM18

21,4 28,2

49,2 |43
259 20,8

Prx-0,06

29,8 | 26,5

lE3Es@ a5 a0

Prx0,11 ICPm16

a»

4

Prx0,05 |ch26 Prx-0,15 ICPmM27

58

49,8

Prx0,4 IPm28 Prx0,14 ICPmM49 Prx0.09 ICPmM25 Prx0,38 ICPm28

59,2

50,2

hC Oz Dis @

Prx0,01 ICPm24

A~

|

Prx-0,02 IPm26

28,9 26,6

54,3 |51,8

A 4

PrX-0,00 ICPmM28

59,2 62,3

K" 4

1 Jeos
K4

] dzO |

Prx0,3 ICPmM30

K4

Prx0,14 ICPmM32

__I
L "4

Prx-0,05 ICPm27

-



Il " atH (dL

Ser 2012 Acc:
Im: 15018 2008 Mov 26
A 5833 {CON Acg T 09:10:04
512x512

STAMDARD

100 L.40 P DFOV: 250 % 25.0cm
HEROAAS | £ i Faloes
Im: 3118 i ) 2008 Mov 26
10 e T Acg T 09:36:40.000

512x%512

53,173 WS
42591
) 25426
3.E62
E? ﬁi i; 42.148
1.0 55070
ET: 8.0 543.592 . %
GPI0 (0 $9.357  45.203 B e

. 40,353
g%éa 00 m 42,433

W85 L127

=]
fn)
§hmmH

DFOY: 0.0x0.0cm

dzj lde j LY dp' lsoOls j
Ty C ddzGi & B F 8 i dzdzO W

Mon-Enhanced Brain 000y M 842
Se: 2/8 Acc
Im: 13/19 2008 Dec 05
A 5403 Acg T 13:28:33
512x512

STANDARD

TS: 000 mmfs
SPR

W00 L:30 P CFOV: 250%250cm

T he
2008 Dec 05
pAcq T 1330119 000

SeBdsls
im; 719
-10

512%512

14 49.035  42.306% WAL
D0 19508 27,940 &
4 28748 31509
.[ll.”? é 39.976, 34.402 A 2 MO,
g0 41,895 32,624 &
ET 8.0 50,722 2078 . - /
GP20 0 ge.1%0  28ME0

34,504~
gﬁéﬁ 00T 35iom0

W255 L1127 DFOV: 0.0x0.0cm

L By d sdzOdz dzr

ZH Otes@s dfGs 8¢ tBdd=iadgts o

ddzo OdzdHdL Oy(d

3 fc. Is
L3 o] datlef gf = 5
tc O

Mean CBF:

-in hemorrhagic contusion
foci =
16,3N6,0

-in contralateral intact zone=
36,0N10,0
(p <0,01




sOls j




RBsL GO

ghd iad v

l ststed ydzOWw

M., 43 G .

CBF

,4 ml/100g/min

7,6 ml/100g/min
: 42

mI/100g/min

61,4

7,5 ml/100g/min

9,9 ml/100g/min



F,17dzjIs. stsd3dO 7 B. suv d [tuv dMmf
f smdzy EZH @hdzpdedzetc O de' jddRIs s d3*

T B0 S
50,327 3&333\,.,./_""




1 sCOLOIsjdzd BB J RBdese s RBsSLESoBE s

lsotsdzj BELEO b Bd dF = o Cdj M
(N=7) d dzj B zOG Y td" s@=18 dM7sH O]

e

[ JESOVY IttOo 3O,
9 ML dzOdAddd (81)3

ZCOdkO C s

@ voo d@p®

AU Uy U P S Y S SRy ST S S

5 10 15 20 25 30 35 40 45 50 55 60

tCtesMls! CsoslssCO, dgd



st forvrevr VT REVAEREL T OV R OARC,
Lt d{fI1TRUJtRIL R RLU[1LHERIV O JEBHBIROYI] 5 HJOcdsMisdl]
YJ o] fogists c so ts?2 IstcOo d3F JouBaldfL H Od
1RR 1Jd2rndtezteedd dd3. 1 .1 . Neurdzrémmajvalz@4tsSuppth I, May 2007

. dtelsj ted Odz' dzts js S i@ & Gz paRdyjf v d

. 1 d{ J tetsfnydsts dzvj tesdad v v

M. ) oW ddzOCIlsdyui MSOw cdi sisj tsdd W
V. 1 oW ddzOCIsdCO ddz¥j S yd2

V. 1668%ddz0Ckdto kesdetL O ¢d&ke s
VI 1 5C 0L Odzd™ Hdzv cgtsydad s s te d dzg O
VIL s jRdegsdzsc v dsdzd ststed dzc © o dziz ls

VAR stedlsdujmMSdj bktsedd o dzk
I X. stedlsdyd mM&dy Ekttseodd vyJd
X. [ tdzdlsttsEdga] ¢ j delsyifp dzts 6 5 B L 6
Xl odgjflsjLdelkshdj, OdOd ¢jlsdyj
X, 1 i

XI. 1 ZOCkdS O fkHBLEE

9 dzlsddzv ydw




{1 RrRU[T R rLvostRrRY[ptrd v d4d, ot RO 211 . Ar

tAavyRIVVILL 10l 1 RrRC, A1 R R g trodsuvrI [

g o [(RArx)d s¢thtil¢1RrI IJ?[Illll Fdrad1 14 st
RdzMisdIskzls dzj 2dedg.nd oz toic W tahH[j 1dzC ts

A~—

1 [

Positive correlation between MAP and ICP
means CBF autoregulation disturbance

Negative correlation between MAP and
ICP means preserved CBF autoregulation

gambrige University
Czosnyka, Timofeev, Hatchinson et al.



rersdfltraeerbtoptol 0ARC 1T R TV efugrivisg sl RIBLU[L1L1R

Table 1 Summary of clinical outcomes following decompressive craniectomy in traumatic brain injury

First author Year Mumber of Qutcome based on Glasgow OQutcome Scale Additional details
patients

Favourable Unfavourable Dead

Venes 13 Increase in survival, but high morbidity, with only on patient Retrospective, observational study

returning to pretrauma level of neurological function
Cooper 50 4 6 90 Retrospective outcome analysis of hemicraniectomy

performed for ASDH
Pereira 12 42 8 50 Bifrontal decompressive craniectomy performed for
>50% a treatment of traumatic brain cedema
Britt 42 55 Retrospective case series
Gerl 30 70 Retrospective case series
Shigemori 15 67 Retrospective case series
Gower 10 and 17 40 (82 in barbiturate group) Comparison of craniectomy and barbiturates versus
{barb) barbiturates alone
Gaab 37 78 8 14 Prospective single centre study, with exclusion
criteria

Ammar 5 Improvement in brain stem function Observational study in paediatric patients
Razack 20 20 Retrospective case series
Polin 35 37 40 23
Kunze 28 36 32 "
Guerra 57 58 20 19
Munch 49 No beneficial effect on outcome
De Luca 22 41 41 18
Coplin 29 Similar outcome with higher severity
Taylor 56 vs. 14
Whitfield 26 69 23
Csokay 21 38 19 43
Soukiasian 24 37.5vs. 18
Kontopoulos 9 22
Schneider 62 23
Messing-Junger 51 Some benefit, particularly in younger patients
Albanese 40 19 30 14

38 38 23
Ziai 18 30 48 22
Ucar 100 5 N 54
Timofeev 49 18

Timofeev & Hutchinson, 2006
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Old dogma: All neurons are born during development




Modern idea:
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