Czestochowa 2012 1

DIAGNOSTYKA | LECZENIE
URAZOW
CZASZKOWO-MOZGOWYCH

|lzabela Duda
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nomenklatura

- Traumatic brain injury - Urazowe obrazenia
- Brain injury mozgu

- Head injury - Urazy czaszkowo-

mozgowe
- Uraz moézgu
- Uraz gtowy

- Obrazenia czaszkowo-
mozgowe

- Obrazenia gtowy

- Traumatic cerebral injury
- Head trauma
- Traumatic brain
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Acta Neurochirurgica 2006; 148:255-268

Table 6. Comparison of selected epidemiological parameters for European, U.S., Australian, Asian and Indian data on TBI; adults, various vears

Parameter Place

Eun:lpe1 Us! Australa’ Asia' Indis’
Incidence rate® 2% 103 N6 U4 160
Prevalence rate” NR 1§93 NR 09 0
Mortalty rate’ 154 181 MR % 0
Severity (% Mi/Mo/Sev) 79/12/9 §0/10/10 TH/12/11 ./9/13 /15/13
Case fataliy rae’ 17 62 24 I f
Extema cause (% Fall MVC/Vio) 37/40/1 21/%5/6 9259 3/65/7 59/25/14
Outcomes’ (% GOS unfaver) 50 64 NR 7 9

! Source: this report, * source; aggregate data from references 24, 23, 41,7 souree; aggregate data from references 42, 16, 5, * source: Chiw, [§],
* source: Gumuraj,[14]," per 100,000 population, " includes hospitalized & deaths,* rate per 100 hospitalized,” unfavorable includes deaths, PVS,
and severe disability.
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Mechanizmy uszkodzenia

- Rozlane uszkodzenie aksonow

- Niedokrwienie mozgu

- Obrzmienie/ obrzek mozgu

- Krwotok

- Pourazowe krwawienie podpajeczynowkowe
- Wodogtowie

- Niewydolnosc¢ neurotransmiterow

- Toksyczne substancje przechodzgce przez uszkodzong
BBB

- Zakazenie/zapalenie
- Drgawki/napady padaczkowe
- Zanik mozgu
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Poziomy ciezkosci TBI

TBI GCS PTA (pourazowa LOC (utrata
niepamiec) przytomnosci)
tagodne 13 -15 <1hr < 30min.

umiarkowane 9-12 30 min.— 24 hr 1 do 24 hr
ciezkie <8 < 1 dzien > 24 hr
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Postepowanie terapeutyczne

Rekomendacje
amerykanskie:

CPP > 70mmHg

w celu utrzymania na
odpowiednim poziomie CBF

obnizenie cisnienia systemowego
oraz wzrost ICP prowadzi do
odruchowej wazodylatacji naczyn
mozgowych i wzrostu CBV;
wywotany przyrostem CBV dalszy
wzrost ICP powoduje dalsze
obnizenie CPP

Lund metoda:
S0mMmHg<CPP<70mmHg

utrzymanie przeptywu
mozgowego na poziomie
wystarczajgcym dla prawidtowego
zaopatrzenia tkanek w tlen i
glukoze, bez zwiekszania
cisnienia hydrostatycznego w
kapilarach, moggcego nasiliC
obrzek mozgu
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Glasgow Outcome Scale 1| GOS-E

| —zgon

Il — pacjent w stanie wegetatywnym

lIl — ciezko uposledzony (porazenie,
gteboki niedowtad)

IV — niewielkie ubytki neurologiczne

V — stan bardzo dobry




JFK COMA RECOVERY SCALE - REVISED een

Record Form

This form should only be used in association with the "CR5-R ADMINISTRATION AND 5CORING GUIDELINES"
which provide instructions for standardized administration of the scale.

Patient: Diagnosis: Etiology:
Date of Onset: Date of Admission:
213|456 9110|1112 13| 14| 15| 16

AUDITORY FUNCTION SCALE

4 - Consistent Movement to Command *

3 - Reproducible Movement to Command *
2 - Localization to Sound

1 - Auditory Startle

0 - None

VISUAL FUNCTION SCALE

5 - Object Recognition ™

4 - Ohject Localization: Reaching *
3 - Visual Pursuit *

2 - Fixation *

1 -Visual Startle

0 - None

MOTOR FUNCTION SCALE

& - Functional Object Use ™

5 - Automatic Motor Response ™

4 - Object Manipulation *

3 - Localization to Noxious Stimulation *
2 - Flexion Withdrawal

1 - Abnormal Posturing

0 - None/Flaccid

OROMOTORNERBAL FUNCTION SCALE

3 - Intelligible Verbalization i

2 - Vocalization/Oral Movement
1 - Oral Refiexive Movement

0 - None
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TEI NATIONAL DATABASE COLLECTICN FORM

Patient Name:

Date of Rating:

Name of Person Completing

Form:

DISABILITY RATING SCALE:

Disability Rating Scale ratings to b
A. EYE OPENING:

e completed within 72 hours after Rehab. Admission. And within 72 hours before Rehab. Discharge.

D (0) Spontaneous
[ ] (1) To speecn
(2) To Pain

[ ] (3) None

0-SPONTANEOQUS: eyes open with sleepfwake rhythms indicating active arousal mechanisms, does not assume
AWareness.

1-TCQ SPEECH AND/OR. SENSORY STIMULATION: a response to any verbal approach, whether spoken or
shouted, not necessarily the command to open the eyes. Also, response to touch, mild pressure.

2-T0O PAIN: tested by a painful stimulus.

3-NOMNE: no eye opening even to painful stimulation.

B. COMMUNICATION ABILIT

Y.

[ ] (0) oriented

[ ] 1) confused

D (2) Inappropriate

D (3) Incomprehensible

[ ] (4) None

0-ORIENTED: implies awareness of self and the environment. Pafient able fo tell you a) who he is; b) where he is;
c) why he is there; d) year; &) season; f) month; g) day; h) time of day.

1-CONFUSED: attention can be held and patient responds to questions but responsas are delayed andfor indicate
varying degrees of disorientation and confusion.

2-INAPPROPRIATE: intelligible articulation but speech is used only in an exclamatory or random way (such as
shouting and swearing); no sustained communication exchange is possible.

F-INCOMPREHENSIBELE: moaning, groaning or sounds without recognizable words, no consistent communication
signs.

4-NOME: no sounds or communications signs from patient.

C. MOTOR RESFPONSE.

[ ] (0) obeying
(1) Localizing
[ ] (2) withdrawing
[ ] (3) Flexing
[ ] (4) Extending

0-0OBEYING: obeying command o move finger on best side. If no response or not suitable try another command
such as “move lips,” “blink eyes ™ etc. Do not include grasp or other reflex responses.

1-LOCALIZING: a painful stimulus at more than one site causes limb to move (even slightly) in an attempt fo remove
it. It is a deliberate motor act to move away from or remove the source of noxious stimulation. If there is doubt as to
whether withdrawal or localization has occurred after 3 or 4 painful stimulations, rate as localization.
2Z-WITHDRAWING: any generalized movement away from a noxious stimulus that is more than a simple reflex
response

J-FLEXING: painful stimulation results in either flexion at the elbow, rapid withdrawal with abduction of the shoulder
or a slow withdrawal with adduction of the shoulder. If there is confusion between flexing and withdrawing, then use

I_I (5 Mone

pinprick on hands.
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Prewencja wtornego niedokrwienia |
redukcja uszkodzenia mozgu po tbi

Jak rozpoznac stan mozgu
W czasie Spigczki | sedacji
farmakologicznej?
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Cisnienie wewnatrzczaszkowe

- wartosc prawidtowa —
4-12mmHg

- wysokie cisnienie
wewnatrzczaszkowe
> 20mmHg
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Cisnienie wewnatrzczaszkowe

Ciggte badanie patologii
wewnatrzczaszkowej

- Pomiar w miejscu potozenia
- Réznorodnos¢ regionalna wyniku

-tylko obszar nadnamiotowy

- Zabieg inwazyjny (krwawienie,
uszkodzenie gtebokich struktur,
zakazenie)

- Nieprawidlowa wartos¢ w kraniektomii

- Podoponowa putaoka powietrza:
nieprawidlowy wynik
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Mozgowe cisnienie perfuzyjne

CPP = MAP — ICP

CPP < 70mmHg — zty
czynnik prognostyczny
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Mozgowe cisnienie perfuzyjne

é Ciggte badanie perfuzji moézgowej
- wartos¢ kalkulowana
" - Niemozliwy pomiar bez ICP
E - Szacunkowa ocena perfuzji globalnej
S

- Nie okresla perfuzji regionalnej




Saturacja opuszki zyty szyjnej
wewnetrznej

- S5JO, <55 %
potencjalne zagrozenie
niedokrwieniem

- 5J0,< 40 %
niebezpieczenstwo
gtebokiego
niedokrwienia




Saturacja opuszki zyty szyjnej
wewnetrznej

Modzgowa oksygenacja/perfuzja

- Badanie nieciggte

-wymaga probki krwi

- Ograniczona stabilnos¢ sensora

- Kaniulacja (krwawienie,
zatorowosé, zakazenie)

- Zmnieszenie wyptywu zylnego
przy wysokim ICP
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Cisnienie parcjalne tlenu w mozgu

- pti02 < 10mmHg
dtuzej niz 15 minut
wigze sie ze wzrostem
Smiertelnosci

- Najlepie] w korelacji z
SjvO2




Czestochowa 2012

Cisnienie parcjalne tlenu w mozgu

Ciggte badanie oksygenacji

- Pomiar w miejscu potozenia

- Réznorodnosc regionalna

- Chirurgiczna interwencja
(krwawienie, uszkodzenie
gtebokich struktur, akazenie)

- Wysokie koszty




Mikrodializa

Czestochowa 2012

- dialysis (rozdzielac)

- monitoruje skiad ptynu
W przestrzeni
pozakomorkowe]

- porownanie stezen z
sondy w obszarze
nieuszkodzone| tkanki |
Z drugiej sondy w
prenumbrze
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Mikrodializa

Posrednie badanie
metabolizmu/perfuzji/oksygenacji

-Badanie w miejscu potozenia

mikrodializa

- Réznorodnos¢ regionalna

- Chirurgiczna
interwencja(krwawienie,
uszkodzenie gtebokich struktur,
zakazenie)

- koszty
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Fig. 2 Frequency of individual modalities monitored. Data are given
as N% (N = 61). ICP intracranial pressure, PbhtO- brain oxygenation,
Temp brain temperature, MD microdialysis, CBF cerebral blood flow,
ICE intracortical electroencephalography

Neurocrit Care (2010) 12:188-198
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European Journal of Public Health, Vol. 18, No. 6, 575-580

Table 2 Prehospital and hospital treatment

Economy HI n umi n LMI n P-value
Prehospital treatment
Intubation (%) 82 (78-88) 334 35 (30-40) 118 52 (47-56) 221 <0.0001
Other airway (%) 0 0 23(18-27) 76 18 (14-22) 76 <0.0001
No airway (%) 18 (14-22) 72 42 (37-48) 143 31 (27-35) 132 <0.0001
IV infusion (%) 92 (89-94) 374 76 (71-81) 257 90 (87-93) 387 <0.0001
IV volume (ml; mean/pt) 963 (911.1-1014.9) 382 907 (774.8-1039.2) 308 1504 (1393.6-1614.4) 406 <0.0001
EM physician attending (%) 97 (94-98) 393 91 (87-93) 305 51 (46-56) 219 <0.0001
Transport by helicopter (%) 38 (3343) 154 7(5-10) 24 1(0-2) 3 <0.0001
Hospital treatment
Secondary transfer (%) 16 {12-19) 63 40 (36-48) 136 45 (41-50) 194 <0.0001
CT scans (mean/pt) 3.5 (3.3-3.8) 395 2.6 (2.5-2.7) 289 1.5 (14-1.8) 402 <0.0001
Immediate neurosurgery (%) B9 (B4—73) 278 b7 (62-72) 225 45 (40-50) 192 <0.0001
Steroids used (%) 4 (3-7) 17 b (4-9) 19 b4 (60-69) 276 <0.0001
Days of sedation (mean/pt) 10 (8.9-10.7) 378 6.9 (6.1-7.7) 274 5.1 (44-58) 355 <0.0001
Days of ventilation (mean/pt) 12.0 (1113) 398 6.1 (5.6-6.6) 290 55(48-6.2) 378 <0.0001
ICU days (mean/pt) 17.6 (15.9-19.3) 400 8.6 (7.8-9.4) 294 8.1 (6.6-9.6) 37 <0.0001
ICP monitoring (%) b1 (56-68) 248 54 (49-60) 183 2(1-4) 10 <0.0001
Quality scores
Prehospital 6.16 (5.83-6.62) 392 0.98 (0.73-1.87) 297 1.66 (1.21-2.11) 361 <0.0001
Hospital 10.21 (9.54-10.67) 392 B.9 (B.11-9.68) 297 -2.21 (-2.93 to -1.51) 361 <0.0001
System 6.0 (6-6) 392 3.11(3.07-3.15) 297 1.84 (1.7-1.98) 361 <0.0001

Data are presented as mean values or percentages (95% Cl in parenthesis)
Hi=high income; UMI =upper middle income; LMI =lower middle income; EM =Emergency Medicine; ICP=intracranial pressure;
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Table 3 Qutcomes

Economy Hi n umMi n LM n P-value

Parameters
ICU mortality (%) 31 (26-35) 124 38 (33-44) 129 46 (41-51) 197 <0.0001
Lung infection (%) 8 (8-11) 32 23 (18-27) 76 14 (11-17) 59 <0.0001
Sepsis (%) 4 (2-8) 14 17 (13-21) 56 8i(6-11) 33 <0.0001
GCS at ICU discharge 107 (10.2-112) 290 9.1 (85-97) 224 9.6 (9-10.2) 348 <0.001
90-day mortality (%) 42 (37-47) 170 48 (43-54) 162 55 (50-59) 234 <0.01
Favourable outcome (%) 34 (29-39) 138 28 (23-33) 93 34 (30-39) 146 NS

Data are presented as mean values or percentages (95% confidence intervals in parenthesis)
Hl =high income; UMI= upper middle income; LMI=lower middle income; NS=not significant
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Emerg Med J 2009;26:769—-772.

Table 2 Survey of organisation of head injury management at 160 Nordic hospitals in 2003

Denmark  Finland Norway  Sweden  Total
=3 m=1) @w=58) (=5 (0=160 pValue

Hosptals admitting TBI patients 30 (86%)  15(100% 48 (%%  57(97%  150(%3% 0188
Protocol for trauma management 31 (6% 12(80%)  37(72%)  54(32%)  134(84%)  0.043

Practica trainng in trauma WO 1T (% S2(88%  14(8% 0075
I'I'IHI'HQEITIEI'It

Protocol for TBI management 20(6%%)  13(87%  31(61%  39(66%  107(67% Q.31

24-h endotracheal intubation 34 (97%) 15(100%  47(92%  59(100%) 155 (97%) 0.109
avalable

20-h CT scanning avaiabe M 15(00% A% BO(100%  149(% <000

Teleradiological image transferto 13 (37%)  11(73%  26(51% 44 (75%) 04 (59%  <0.001
neurosurgical department possible

Data are numbers of hospitals. CT, computed tomoqraphy; TBI, traumatic brain injury.
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Przezczaszkowa ultrasonografia
dopplerowska

- Zmiany wskaznika
pulsacyjnego i srednig]
predkosci przeptywu
krwi korelujg z ICP:
rosnie ICP rosnie Pl i
spada BFV

- pressure reactivity
iIndex: PRx >0,3 =
ICP > 20mmHg
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Transcranial doppler

- Nieinwazyjne badanie perfuzji

- Posrednia kalkulacja ICP przez
obliczenie wskaznika
pulsacyjnego

-nieciggte

- Wymaga doswiadczenia

- Nieprzydatne w przypadku
wasospazmu (dodatkowe
badania: angiografia, MRI)



Nieinwazyjny pomiar cisnienia
wewnatrzczaszkowego
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. . home TBI Click and Learn™
TBI Guidelines

BRAIN TRAUMA

FOUNDATION |Q Search [l scarch |

Prehospital Severe TBI Guidelines
Guidelines for Prehospital Management of Sewere Traumatic Brain Injury, 2nd Edition

™ Download POF

Inhospital Severe TBI Guidelines
Guidelines for the Management of Sewere Traumatic Brain Injury, 3rd Edition

™ Download POF

Surgical Management of TBI
Guidelines for the Surgical Management of Traumatic Brain Injury

™ Download PDF

Pediatric Severe TBI Guidelines
Guidelines for the Acute Medical Management of Sewvere Traumatic Brain Injury in Infants, Children, and Adolescents

™ Download PDF

Combat-Related Head Trauma Guidelines
Guidelines for the Field Management of Combat Related Head Trauma

™ Download POE

22010 BrairlTraum.?founclation. .t’-‘«! r_ig_hts reserved.



Methods
| Blood Pressure and Oxygenation Rekomendacje:

| Hyperosmolar Therapy Level | — standard

Il Frophylactic Hypothermia Level Il — wytyczne

IV Infection Prophylaxis Level Il - opcja
¥ Deep'vein Thrombosis Prophylaxis

¥l Indications for Intracranial Fressure Maonitoning
VIl Intracranial Fressure Monitaring Technalogy
VIl Intracranial Fressure Thresholds

IX Cerebral Ferusion Threshalds

X Brain Owygen Monitoring and Threshalds

Xl Anesthetics, Analgesics, and Sedatives )
Wil Nutitian Recommendations
Xl Antiseizure Praphylaxis 4 fevell
XV Hyperventilation
XY Steroids

There are insufficient data to support a Level | recommendation for this topic.

A Level/

The use of steroids is not recommended for improving outcome or reducing intracranial pressure (ICF). In patients with moderate ar severe traumatic brain injury (TEI), high-dose
methylprednisolone is associated with increased morality and is contraindicated.
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€« 9 D o~ | ® Web |tbiclickandIearn.org;’cl.aspx *Hi;'v Szukaj uzywajac Google

[EI &ﬁ TBI C"Ck and Learnm Guidelines TBITrac Comment Help

TBI Click and Learn™ is an online interactive severe TBI guidelines compliance reporting tool. Your treatment data will be
measured against BTF's Traumatic Brain Injury Guidelines. Click and Learn can then generate a detailed compliance report. BTF
also provides an advanced online compliance tracking tool, TBI-trac™. Learn more.

]
5
5

&ﬁ Learn

£y ICP Monitoring

+ Patient Identifier (Optional)
+ Treatment Date (Optional)

il |

£y ICP Treatment

* Days after TBI <y ICP Monitoring Technology

|

+ Patient age £y CPP Maintenance

+  Patient Weight Units

4

<4 SBP and Oxygenation Maintenance

*  Patient weight <y Steroids Administration

s CT scan normal? () Yes () No <y Antiseizure Prophylaxsis
* GCS Motor M <3 Nutrition

* GCSEyes M <4 Antibiotic Prophylaxis

* GCS Total (calculated using GCS Verbal=1) l:l <3 Brain Oxygen Monitoring

<y DVT Prophylaxis
* Systolic blood pressure =90 mmHg? “)Yes O)No <3 Hyperventilation
* Mean arterial blood pressure I:I <y Hypothermia

* Pa02 260 mmHg or 02 saturation 290% () Yes () No _

* ICP monitor inserted? "1Yes () No

m
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¢ Patient weight

+ Age over 40 years

+ CT scan normal? () Yes () No + Abnormal mator posturing

+ Hypotension as defined by age
*  GCS Motor Guidelines...
+ (GCS Eyes

£y ICP Treatment
GCS Total (calculated using GCS Verbal=1)

Compliance:
— - + When ICP is elevated (»=20), enact any of the folloving

treatments...
* Systolic blood pressure 290 mmHg? Cuidelines...
* Mean arterial blood pressure Infection PrﬂphylﬂXls * Mannitol administered at >=.23gm/kg and <=1gm/kg
Guidelines...
* Pa02 =60 mmHg or 02 saturation =90% Recommendations + Highdose barbiturates or propofol administered

Guidelines...
+ Hyperventilation while maintaining average PaC02
between 26-335 mmHg

QOverview

Scientific Foundation

* ICP monitor inserted? Summary Guidelines...
other 1P ontorng Tecdogy
+ Intubated? A Level I ja £y CPP Maintenance
* PaC02value There are insufficient data to support a Level I recommendation for this <3 SBP and Oxygenation Maintenance
. L . topic.
+ Steroid administration for brain injury? s <y Steroids Administration
+ Calories/day administered: B. Level IT <y Antiseizure Prophylaxsis
: Periprocedural antibiotics for intubation should be administered to
v cl kg per day (calculated as keal/k ocedura’. ; \ -
slories per kg per day (caleulated 3s kealfkg) reduce the incidence of pneumonia. However, it does not change length L
* Brain Oxygen Monitoring? of stay or mortality. =

<4 Antibiotic Prophylaxis

Use of (1) Graduated compression stockings or (2) inte .
stockings or (3) Low molecular weight heparin (LMwh) Early tracheostomy should be performed to reduce mechanical Compliance:

) ) ventilation days. However, it does not alter mortality or the rate of
* Prophylactic Hypothermia £35C?

2 5 + Periprocedural antibiotics for intubation should be
nosocomial pneumonia.

administered to reduce the incidence of pneumania

+ Periprocedural antibiotics for ventricular ICP Monitor

C. Leve’ III should be administered to reduce the incidence of infection
Routine ventricular catheter exchange or prophylactic antibiotic use for Guidelines...

ventricular catheter placement is not recommended to reduce infection.

<4 Brain Oxygen Monitoring
L o = = e e LT i TN .

<4 DVT Prophylaxis
Excerpted from Guidelines for the Manaoement of Severe Traumatic Brain Iniurv, 3rd . .
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Pal
Tre
D3
Pal
Pal
Pal

clo
GC
GQ

Sy
Me
Pal

u Compliance Evaluation

# Ventricular catheter is recommendad ICP monitaring
method in terms of accuracy and reliability.

23 CPP Maintenance

Compliance:

* For patients with an ICP monitor, every day menitor is
present: CPP between 50-70mmHg (age-based)

@ SBP and Oxygenation Maintenance

Compliance:

¥ Maintenance of SBP every day: SBPz30mmHg (age-
based)

¥ Maintenznce of oxygen levels every day

@ Steroids Administration

Compliance:

¥ No steroid administration for brain injury on any day

J Antiseizure Prophylaxsis

P
St
Ca

Compliance:

 Anticonvulsants discontinued by day 8 if the patient is
seizure-free during the first 7 days"

€ Nutrition

Compliance:

¥ Patients receive suggested caloric intake (25 keal/ka/
day) on any day by day 7 in the ICU

thiclickandlearn.org

+ ICP maonitor inserted? No

/A

Your Responses:

+ Patient age 44
+ Maan arterial blood pressure 45
+ ICP manitar inserted? No

Non-Compliant

Your Responses:

+ Systolic blood prassure 290 mmHg? Mo
* Pa02 =60 mmHg or 02 saturation z50% No

Non-Compliant

Your Responses:

+ Steroid administration for brain injury? Yas

/A

Your Responses:

+ Days after TBI 2

Non-Compliant

Your Responses:

+ Patient Weight Units
+ Patient weight
+ Calories/day administered:

kg
98
1000

+ Calories per kg per day (calculated as keal/kg) 10.2 e

a

w Learn

& ICP Monitoring

&y ICP Treatment

<4 ICP Monitoring Technology
<y CPP Maintenance

€ SBP and Oxygenation Maintenance
@ Steroids Administration

<y Antiseizure Prophylaxsis

@ Nutrition

<4 Antibiotic Prophylaxis

<4 Brain Oxygen Monitoring
@ DVT Prophylaxis

<4 Hyperventilation

<4 Hypothermia

m
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Medycyna
ratunkowa

radiologia

psychiatria

rehabilitacja

Intensywna
terapia

Chirurgia
urazowa

Anestezjologia

neurochirurgia

neurologia




