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Deti a KCP

. Urazy

— hlavna priCina umrti u deti > 1 rok v tzv. rozvinutych krajinach

* 85% zranenych deti
— 1zolované KCP alebo spolu s extrakranialnym poranenim

« Mortalita pri tazkej KCP cca 15% — 35%
« Mortalita vyssia v skupine deti mladsich ako 4 roky

 |nvalidizacia

Viac chlapcov 2:1 az 4.1
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Deti a KCP

Fig.23
Age- and sex-specific death rates for all unintentional child injuries
in the WHO European Region
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Source: The global burden of disease: 2004 update (7).
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Deti a KCP

* NajCastejsie pricCiny:
1. dopravne urazy — starsie deti

2. pady — hlavne deti do 4 rokov
I

3. tyrané deti — deti mladsie ako 2 roky
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Tyrané diet'a - AHT (Abusive Head Trauma)

* Najtazsie KCP u deti mladsich ako 1 rok
— Mortalita do 30%
10 % poraneni u deti pod 5 rokov
— ina ako urazova priCina (non — accidental cause)
« Akutny SDH — suspektny
— Casto na podklade hypoxicko-ischemickej encefalopatie
« Zakrvacanie do retiny — bilateralne

« Epiduralny hematém — menej Casty
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> Abb. 3 Fallbeispiel Schiitteltrauma: 1,5 Monate alter mannlicher Saugling mit V. a. Schiitteltrauma. Nachweis ausgedehnter bi-
lateraler Subduralhamatome (MRT T2ax, a), sowie retinaler Blutungen bds. (MRT T1ax, b). Im Langzeitverlauf Entwicklung eines
posthamorrhagischen Hydrozephalus (MRT T2ax, c). Langzeitfolgen eines schweren Schiitteltraumas mit ausgedehnten Paren-
chymdefekten des GroBhirs (MRT T2ax, d). Quelle: Mit freundlicher Genehmigung des Instituts fiir Klinische Radiologie der Me-
dizinischen Fakultdt und des Universitatsklinikums Minster (Direktor: Univ.-Prof. Dr. med. Walter Heindel).
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Deti a KCP

* Krajiny s nizsim a strednym prijmom

— Dominuju dopravneé urazy

» Dopravny boom predbieha prevenciu
— 310 deti uCastnikmi dopravnych nehéd
— 29 deti (13,6%) — zabezpecené

— Horsi outcome
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BM) Open A retrospective review of paediatric
head injuries in Asia - a Pan Asian

Table 3 Mechanism of injury, CT use, severe and secondary outcomes by Gross National Income (GNI) Trauma Outcomes Study
; : . . (PATOS) collaboration
— Primary Mechanism of injury -
Lower Middle- Upper Middle- High-Income, ‘z’hYthz‘ﬂcghSg”;U”Fg‘ffi.:khgdﬁld°£{‘s”°?"°TgJ o
Income,n (%) Income,n (%) n (%) Total,n (%)  pvalue
Total 230 208 1000 1438
Fall 122 (53.0) 90 (43.3) 745 (74.5) 957 (66.6) <0.001
Traffic Injury 94 (40.9) 107 (51.4) 109 (10.9) 310 (21.6)
Struck by Person or Object 5(2.2) 8(3.8) 104 (10.4) 117 (8.1)
Sports Injury 2(0.9 1(0.5) 22 (2.2) 25(1.7)
Stab or Cut 0(0.0) 0(0.0) 4(0.4) 4(0.3
Gun Shot 2(0.9) 0(0.0) 0(0.0) 2(0.)
Others* . . . 23(1.6)
CT Use
CT Use 214 (93.0) 208 (100.0) 426 (42.6) 848 (59.0) <0.001
Severe Outcomes
Endotracheal Intubation 49 (21.4) 97 (46.6) 23 (2.3) 169 (11.8) <0.001
Neurosurgical Intervention . 71(34.1) 24 2.4) 115(8.2) <0.001
Death : : : 55(3.8) <0.001
Secondary Outcomes
Admitted to Hospital 187 (81.3) 188 (90.4) 788 (78.8) 1163 (80.9)  <0.001

Hospital Length of Stay, median (QR) 3.0 (2.0-6.0)  50(2.0-13.0) 1.0(1.0-20) 1.0(1.0-30)  <0.001

*Others’ mechanism comprised primarily of cases where the mechanism of injuries could not be obtained or categorised from retrospective
chart review.
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Kraniocerebralne poranenia

* Primarne poranenie

 Sekundarne poranenie
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Primarne poranenie

* Bezprostredny nasledok mechanického inzultu v
prvych momentoch poranenia

* Priame poskodenie kostnych struktur,mozgovych
obalov, mozgoveho tkaniva

« Poskodenie s ktorym postihnuty uz prichadza a
nemame na neho priamy vplyv

» Rozsah primarneho poskodenia je definitivny
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Primarne poranenie

« Zlomeniny lebky
— zZlomeniny kalvy
— zlomeniny bazy

* Fokalne poranenia mozgu
— Kontuzia mozgu
— Intracerebralny hematom
— Subduralny hematom
— Epiduraly hematom

* Diflzne poranenia mozgu
— Komdcia
— Difuzne axonalne poskodenie
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Primarne poranenie - Deti

 Lebka dojcéata
— menej pevna, otvorené Svy ktoré umoznuju minimalny pohyb kosti — pérod

— parenchym a cievy - strihové a tahové sily

* Frontalna ¢ast’ lebky presahuje tvarovu oblast
— traumaticka sila pésobi priamo na neurokranium a mozog
« Pomerne vacésia a tazSia hlava, slabsie kréné svaly — akceleracia

— dojca 1:3
— dospely 1:30

 Slabsia muskulatura krku

Rozdielny stupen myelinizacie v zavisloti od veku
— Kranio — kaudalne, postero - anteriérne
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Primarne poranenie - Deti

 Koza hlavy - dobre vaskularizovana a prekrvena
— Straty Krvi

« Celkovy objem krvi u malych deti — podcenenie

 Male deti — velke straty do epiduralneho a subgalealneho
priestoru

* Do 18 mesiacov — intrakranialne krvacanie alebo edém
pred neurologickou symptomatologiou

 Dojc€a s napatou fontanelou, s rozostupom Svov — tazka
Kraniotrauma
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Primarne poranenie - Deti

Izolované nalezy:

— U deti CastejSie zlomeniny lebky

— epiduralny hematom

Viac ako jedna lezia:

— kombinacia zlomenina lebky + epiduralny hematom

Traumatické SAK — u deti pomerne Casta

SDH - vysoko suspektné ako tyrané dieta
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Sekundarne poranenie

* Vznika dosledkom primarneho poskodenia

— Prim. posk. spusta univerzalne autodestrukCne pochody

— Poskodenie neuronov, podporneho nervoveho tkaniva,
hematoencefalickej bariery, poruchy prietoku Krvi

— MoOze sa zhorsovat vplyvom intrakranialnych alebo
extrakranialych pricCin

« Mo6zeme ho liecbou ovplyvnit’
« Cielom nasej lieChy je predist’ sekundarnemu

poskodeniu!!ll
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Sekundarne poranenie - Deti

« CBF

— Dospely:
* 50 ml/100 g /min

— Deti:
« 100 ml/100 g/min
« dosahuje hodnoty dospelych pocCas puberty

— KCP:
¢ <25 ml/100 g/min

Cerebrovascular Pathophysiology in Pediatric Traumatic Pediatric neurocritical care in the 21st century:
Brain Injury from empiricism to evidence
Shait Philip, MD, Futhana Udomphorn, MDD, Fenella J. Kirkhon, MB, BChir, FROPCH, Mark S. Wainwright*®C, Gregory Hansen®, and Juan Piantino®

and Monica 5 Vavilala AD, 440
W Traema, 200267 3128 S5134)
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Deti a KCP

« CMRO2

— nizZsi u novorodencov
— maximum u deti medzi 3.- 4. rokom
— po 9 roku klesa na uroven dospelych

 CO2vazoreaktivita
— Je vyssia u deti ako u dopelych
— oslabena pri hypotenazil
— oslabena pri tazkej hypoxii

Cerebrovascular Pathophysiology in Pediatric Traumatic
Brain Injury

i) Pediatric neurocritical care in the 21st century:
from empiricism to evidence

SRafd PRilip, ATD, Furhane Ddompfrorn, MO, Fenefla 7. Eirkhon, AE, BChir, FROPCH,
and Adonica 5 Fovilalea, AFD), 4485

Mark S. Wainwright*>°, Gregory Hansen®, and Juan Piantino®
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KCP a deti
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Sekundarne poranenie - Deti

Delayed/Chronic

Glial Scar Formation
. Remodeling/Repair
........................ _,,-".-.-'.-
""""" ‘=2 -f-f-.-.-.....,....
-!"“" """""""""""" drrnanan
Cell Death
: »
1 hModern Approaches to Pediatric Brain Injury Therapy 21
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Hypoxia

Hypotenzia
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Hypotenzia, Hypoxia

100+
E [J 0 Events
[0 1 Event
B 2 Events
80+ B 3 Events
D 0
]
5
5
2 40+
204
]
Lived

Landesklinikum Wiener r*ulel.Js.tacltm

Died



Hypotenzia

Pre-hospital Predictors of Impaired ICP Trends ®
in Continuous Monitoring of Paediatric Traumatic |
Brain Injury Patients

Adam M.H. Young', Joseph Donnelly’, Xiuyun Liu, Mathew R. Guilfoyle, Melvin Carew, Manuel Cabeleira, Danilo Cardim,
Matthew R. Garnett, Helen M. Fernandes, Christina Haubrich, Peter Smielewski, Marek Czosnyka, Peter J. Hutchinson,
and Shruti Agrawal

T. Heldt (ed.), Intracranial Pressure & Newromonitering XVI, Acta Neurochirurgica Supplement, Vel, 126,
https://dor.org/10.1007/978-3-319-65798-1 _2, © Springer International Publishing AG 2013

Conclusion: In paediatric TBI, pre-hospital hypotension
is associated with increased ICP in the intensive care unit.

o4 .
T
NO Yes
Pre-hospital hypotension
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Deti a KCP
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Intrakranialna hypertenzia

FIGURE 2
VOLUME-PRESSURE CURVE
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Intrakranialna hypertenzia

* 32% deti prvé hodnoty ICP > 20 mmHg
* 50% ICP > 20 mmHg pocas liecby na ICU

* |CP >20 mmHg - horsi outcome

» Odporucania: ICP <20 mmHg 7

o
3/

 Malé deti, docata ?

Landesklinikum Wiener l\leustad’fm




CPP

« Je CPP vekovo specificky?
* Odporucania: 40 and 50 mm Hg

* Dojcata pravdepodobne na dolnej hranici,
adolescenti vyssie hodnoty
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KCP — zavaznost’

 Pahkeé
— GCS 14-15

e Stredne t'azkeé
— GCS 9-13

» Tazké
—GCS <8
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_ AVPU

A — ALERT - pri vedomi

V — VOICE - reaguje na oslovenie

P — PAIN — reaguje na bolest
« GCS 8Dbb

U — UNRESPONSIVE - nereaguje
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Qutcome

» Charakter primarneho poranenia

» Efektivita lieCby zameranej na
prevenciu sekundarneho poranenia
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Liecba

* Prevencia
— bezpecCnostna helma

— bezpecCnostné pasy

— detské sedacky — priputané dieta
* redukcia fatalnych zraneni o 71% u dojcCiat, 54% u
vacsich deti

Landesklinikum Wiener Neustadt™



Prevencia

Fig. 1.1
Trends in standardized mortality rates for unintentional injury in children aged 1-19 years in the WHO European Region
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Source: Mortality by 67 causes of death, age and sex (15).
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Liecba

* Guidelines for the acute medical
management of severe traumatic brain
Injury In infants, children, and adolescents

Pediatr Crit Care Med 2003 Vol. 4, No. 3 (Suppl.)

* Prvé postupy — snaha o EVB lieCbu

« Stav literatrury nedostatocny
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Guidelines for the Acute Medical Management
of Severe Traumatic Brain Injury in Infants, Children, and Adolescents-Second Edition

Pediatr Crit Care Med 2012 Vol. 13, No. 1 (Suppl.

Guidelines for the Management of Pediatric Severe
Traumatic Brain Injury, Third Edition: Update of the
Brain Trauma Foundation Guidelines

March 2019 * Volume 20 (Suppl) * Number 3

https://www.braintrauma.org

Landesklinikum Wiener Neustadtm
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%’gf,’}m Concussion Coma Guidelines Research News About Contact Donate Q

FOUNDATION

View recommendations or download a PDF of a
complete Guidelines document below. PDF
includes the complete evidence synthesis and
references in addition to the recommendations.

Guidelines for the Management of Guidelines for Prehospital Management Guidelines for Severe TBI in Infants,
Severe TBI, 4th Ed. of TBI, 2nd Ed. Children, & Adolescents, 2nd Ed.

Early Indicators of Prognosis in Severe Guidelines for Field Management of
TBI Combat-Related Head Trauma



Guidelines

RESEARCH ARTICLE PLOS ONE | https://doi.org/10.1371/journal.pone.0201550 - August 2, 2018

A systematic review and quality analysis of
pediatric traumatic brain injury clinical
practice guidelines

Roselyn Appenteng', Taylor Nelp?, Jihad Abdelgadir®, Nelly Weledii*, Michael Haglund®®,

Emily Smith®, Oscar Obiga®®, Francis M. Sakita’, Edson A. Miguel®, Carolina M. Vissoci®,

Henry Rice'®, Joao Ricardo Nickenig Vissoci??, Catherine Staton®%*+

 New Zealand's Traumatic Brain Injury: Diagnosis, Acute Management and
Rehabilitation (NZGG, 2006)

« The Scandinavian guidelines for initial management of minor and moderate
head trauma in children (SNC 2016)

« Guidelines for the acute medical management of severe traumatic brain
injury in infants, children, and adolescents-second edition (BTF 2012)
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Guidelines

Traumatic Brain Injury:
Diagnosis, Acute Management and

Rehabilitation

Chapter 10:
Maori and traumatic brain injury

Chapter 1r:
Pacific peoples and traumatic brain injury
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Guidelines

 Vacsina doékazov na urovni lll

* Len niekolko dokazov dosahuje uroven |l
1. Kortikoidy

2. Hypotermia prvych 24 hod po uraze
3. Imunomodulacna vyziva

4. HTS ako osmoticka terapia ICP

Landesklinikum Wiener l\leustad’fm



Guidelines

* Climbing the Mountain With No Top

Researcher Portal Login

Home About Participating Institutions  Contact

Approaches and Decisions in
Acute Pediatric T8I Trial

Approaches and Decisions in Acute
Pediatric TBI Trial (ADAPT) is an
international research study designed to
evaluate the impact of interventions on
the outcomes of children with severe

traumatic brain injury.

Landesklinikum Wiener Neus.tadtm




Factors that may improve outcomes of early Lo
traumatic brain injury care: prospective
multicenter study in Austria

Alexandra Brazinova'*', Marek Majdan'*, Johannes Leitgeb”, Helmut Trimmel*, Walter Mauritz" and Austrian
Working Group on Improvement of Early TBI Care

Brazinova et al Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine

(2015) 23:53
DOl 10.1186/513049-0150133-z
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Table 3 Recommended treatment options

Phase 1 Phase 2 Total pvalug®
Transport n %
Direct 559 82 <001 .
Secondary 102 14
Unknawn 12 4
Total 408 100 325 100 733 100
Time intervals n % n % n %
EMS arrival - hospital admission <80 min 167 41 197 &1 ¥4 50 <00
Hospital admission - CT scan <60 min Flit) ] 247 74 m 70 0.854
Hospital admizsion - OR <120 131 32 118 ¥ 45 34 0.995
Prehospital monitoring n % n % n %
Pulse oximetry used 1% 73 284 & 582 74 059
Blood pressure monitoring wsed 8 L 76 0%4
Capnography in ventilated patients 8 54 35 0121
Frehospital ventilation n %
Hyperventilation (pCO2 <35 mmHg) 128 17 0.083
Normoventialtion (pCO2 35-42 mmHg) 123 17
Hypaventilation (pC0O2 > 42 mmHg) 5 3
Unknown 253 62 206 & 459 63
Total 408 100 325 100 733 100
Prehospital fluid resuscitation n % n % n %
Ringer's lacte 109 27 65 X 174 24 0.056
Ringer's solution 102 25 10 # 12 9 0148
COther electrolyte solution il 17 74 3 145 20 0283
Colloids 106 26 59 18 164 22 <006
Hypertonic saline 22 5 15 5 37 5 0,665
Other treatment options n % n % n %
Trombelastometry dane @ 4 129 D 18 3 0212
Corticosteroids given 15 ) 3 1 18 2 0,045

Legend: CT Computed Tomography, OR Operation Room, EMS Emergency Medical Service, pCO2 Partial Pressure of Carbon Dicxide
*The tests were applied only on known values
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___ Table 5 Comparison of expected and observed outcomes at
hospital discharge and & months after trauma

Table 4 Outcomes at hospital discharge and 6 months after

frauma
Phase 1 Phase 2
PhaEE 1 quag:: 1 Tﬂtal p-ll'llaluei [T T B T A PR o 207 s
' A" 4 u | I ¥ 4 [ ] L
Znizenie nemochnicnej mortality z 31 % na 23 %.
Il deaths 6 % & 2N 173 24 <000 Observed deaths (n) 118 72
Hospital deaths 198 28 72 22 190 26 <0001 Observed mortality (meard) 3 73
& m deaths 7 N |’ R 19 7 <0 CE ratio 01 08
Unknownatém 179 4 39 12 218 30 Unexpected suviors ) E 3
Tatal AR 0 5 10 T3 W & month total (Outcome known) () 229 286
Uspokojivy outcome po 6 mesiacoch z 18 % na 56 %
OSENED UNTavorane |y 124 11x]
Unfavorable 1 B 05 32 259 35 Cbserved Unfavorabe (mearf o -
nknonam 179 4 39 12 218 30 OF ratio 1{11 ﬂ',ﬁﬂ

Grand Total 408 100 325 100 733 100 Unexpected favorable (n) -6 45

legend: OF observed/expected; & month outcome was measured by GOSE
{alasgow Outcome Scale extended) and dichotomized into favorable (GOSE
score 7-B) and unfavorable (GOSE score 1-6) outcomes, OF Obsenved
versus Expectad
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Guidelines

« Recentné multicentrické studie u deti

— 6% zvysSenie prezivania na kazdy percetnualny
bod - Increase In adherence rate to the
guidelines

Pediatric neurocritical care in the 21st century:
from empiricism to evidence

Mark S. Wainwright®®>°, Gregory Hansen®, and Juan Piantino®

Landesklinikum Wiener Neustan:l’fm




Cranial (T

—
Surgeryas
Indicated

min; more raj
** Mannitol could bt
# Monitor EEG

Insert ICP Monitor

& Based on CVP, urine output, BUN, serum creatinine, fluid balance, and exam
WThe timing of instituting first tier therapies depends on many factors such as the level of ICP and the
tempo of disease progression; interventions may need to be bypassed, repeated or initiated concurrently.

pidly for ICP > 25 mmHg

Baseline Care

Maintain appropriate analgesia/sedation
Continue mechanical ventilation; maintain adequate arterial oxygenation; PaC0, ~35 mmHg
Maintain normothermia (<38°C)
Ensure appropriate intravascular volume status (CVP)&
Maintain Hgb >7 g/dL (minimum); higher levels may be optimal based on advanced monitoring
Treat coagulopathy
Elevate HOB 30°
Phenytoin or Levetiracetam/Consider continuous EEG monitoring throughout the management course
Begin nutrition as early as feasible and treat hypoglycemia

CPPPathway | Maintain CPP

Appropriate for age
PbrO, Pathway Minimum 40 mmHg
If PbrO, monitoring
is used maintain
minimum of (™
>10 mmHg L
; Confirm appropriate = ‘N
H intravascularvolume .
: status (CVP)
Vasopressorinfusion
Bolus of hypertonic . =
l Raise Fi0, l saline | Additional analgesi/sedation | -7

Adjust PaC0;
Optimize Hgb

[ Additional hypertonic saline/hyperosmolar therapy J

Herniation Pathway

igns and symptoms of herniation \

Emergent Treatment:
Hyperventilation titrate to reverse pupillary dilation
Fi0;=1.0

Bolus mannitol or hypertonic saline

Open EVD to continuous drainage

J

P
Carefullywean
or withdraw
ICP, CPPand/or

PbrO, directed
therapy

Neurological
examination
may help guide
weaningor
withdrawal of
therapy and/or
extent of
monitoring

¢ Note: When ICP-directed care is deemed to be
refractory to first tier therapies depends on many
factors suchas the level of ICP, the tempo of disease
progression and others.

Emergency CT

A To Surgery if
Indicated
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Stabilizacia pacienta

e Treat first what Kills first




Stabilizacia pacienta

NemysliS, ze sme prisli trochu
neskoro?

I e L




Stabilizacia pacienta

* A

Intubacia GCS <38

Adekvatna velkost ETK

« Balonikova

« vek/4 + 3,5, malicek

 RSI

Pri intubacii timeny aj pacient v bezvedomi
Stabilizacia krcnej chrbtice, schantzov golier

Landesklinikum Wiener N@ustan:l’fm



Intubacia

Pediatric Emergency Care:
September 2013 - Volume 29 - Issue 9 - p 963-968
doi: 10.1097/PEC.0b013e3182a21%a

Original Articles

Two Hundred Sixty Pediatric Emergency Airway Encounters by Air Transport Personnel: A Report of the
Air Transport Emergency Airway Management (NEAR VI: “A-TEAM”) Project

Tollefsen, William Wallace MD*¥; Brown, Calvin A. III MD"%; Cox, Kelly L. MD': Walls, Ron M. MD"*§

Results: Two hundred sixty pediatrie intubations were performed consisting of 88 medical
(33.8%) and 172 trauma (66.2%) cases; 98.8% (n = 257) underwent an orotracheal intubation
attempt as the first method. First-pass intubation success was 78.6% (n = 202), and
intubation was ultimately suceessful in 95.7% (n = 246) of cases. Medical and trauma
intubations had similar success rates (8% vs 95%, Fisher exact test P = 0.3412). There was
no difference in intubation success between age groups (¥° = 0.26, P = 0.88). Three patients
were managed primarily with an extraglottic device. Rescue techniques were used in 11
encounters (4.2%), all of which were successtul. Cricothyrotomy was performed twice, both

suceessiul.
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J S R Intubacia
Journal of

Surgical Research

Article in Press

Prehospital care and transportation of pediatric trauma patients

Casey J. Allen, MD, Laura E Teisch, BS, Jonathan P. Meizoso, MD, Juliet J. Bay, MD, Carl |. Schulman, MD, PhD,
Micholas Namias, MD, Juan E. Sola, MD, Kenneth G. Proctor, Phlﬁ -

Division of Trauma and Surgical Critical Care, Dewitt-Daughtry Family Department of Surgery, University of Miami Miller Schoo
of Medicine, Miami, Florida

Received: December 15, 2014; Received in revised form: January 29, 2015; Accepted: March 4, 2015; Published Online: March
10, 2015

Conclusions

PHIs did not delay transportation times or worsen outcomes in pediatric trauma patients. Although mortally injured
children more often required PHls, this did not delay transportation to the trauma center.

Landesklinikum Wiener Neus.tacltm



Intubacia

in 1933 children attended by a physician-led, pre-hospital trauma service.

n observational study of paediatric pre-hospital intubation and anaesthesia
i
Nevin DG', Green SJ%, Weaver AE?, Lockey DJ*.

Resuscitation. 2014 Feb;85(2):189-95. doi: 10.1016/j.resuscitation.2013.10.006. Epub 2013 Oct 19.

Obdobie 2000 — 2011

1933 deti mladsSich ako 16 rokov

315 prednemocnicnych intubacii

len 3 pacienti mladsi ako 1 rok

99,7% uspesnost’ intubacii

Landesklinikum Wiener N@ustan:l’fm



Efficacy of pre-hospital rapid sequence intubation in paediatric
~ traumatic brain injury: A 9-year observational study

Stefan Heschl*""*, Ben Meadley”, Emily Andrew”, Warwick Butt’,
Stephen Bernard”#, Karen Smith™“"

Discussion: Prehospital RS1 in paediatric patients with TBI can safely be performed by highly trained
paramedics. Overall, we observed more favourable fung-term OUECOMES IN patients Who received
prehospital intubation than those who did not, however our study is not powered to detect a significant
difference. Intubation prior to transport might be beneficial for major trauma patients.

Please cite this article in pressas: S. Heschl, et al,, Efficacy of pre-hospital rapid sequence intubation in paediatric traumatic braininjury: A9-
year observational study, Injury (2018), https://doi org/10.1016/jinjury2018.02.013
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— Prehospital on-scene anaesthetist treating
severe traumatic brain injury patients is

associated With [OWer M (e o oo s adtneya s
neurological outcome

https//doi.org/10.1186/513049-019-0590x
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Toni Pakkanen = @, Jouni Numi®, Heini Huhtala™ and Tom Silfvas

Conclusion: Prehospital on-scene anaesthetist treating severe TBI patients is associated with lower mortality and
better neurological outcome

Landesklinikum Wiener Ne-..r_:.tadtm



RESEARCH ARTICLE

Experience in Prehospital Endotracheal Helatinship bebueeniland moalty
. . . . . Author %
of Patients with Severe Traumatic Brain r—— :
. N - . ™ . I & 1 - Maii~ (AANCLY : —— 2]3“.69,263) 2030
Injury: A Syste cL s . . =
Jury. A oy Myslim, ze si dostatoCne hlboko, skoro az moc —— 182095348 1651
H mutay £y | 418(206,893) 1551
Analy SIS Subtotal T 233(161,338) 5283
Sebastiaan M. Bossers’, Lothar A. Schwarte'?, Stephan A. Loer', Jos W. R. Twisk®, A |
Christa Boer"*, Patrick Schober™?* PN s :
Berard (2010) —— 087(0.55,139) 1861
1 Department of Anaesthesiology, VU University Medical Centre, Amsterdam, The Netherlands, Franschman (2011) —_— 063027,149) 1411
2 Helicopter Emergency Medical Service "Lifeliner 1, VU University Medical Centre, Amsterdam, The i
Netherlands, 3 Department of Epidemiology and Biostatistics, VU University Medical Centre, Amsterdam, T2l 20 | loladl0; A48
The Netherlands, 4 Institute for Cardiovascular Research, VU University Medical Centre, Amsterdam, The Subtotal <>’ E 075(052,1.08)  47.17
Netherands !
Overl <:> 135(078233) 10000
T T ' T T
H 1 ) 1 5 10
CGHCIUEIGHE favours PHI favours no PHI

Effects of prehospital endotracheal intubation depend on the experience of prehospital
healthcare providers. Intubation by paramedics who are not well skilled to do so markedly
increases mortality, suggesting that routine prehospital intubation of TBI patients should be
abandoned in emergency medical setvices in which providers do not have ample training,
skill and experience in performing this intervention.

PLOS ONE | DOL10.1371/journal.pone.0141034  October 23, 2015
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Stabilizacia pacienta

* Nie su jednoznacne udaje dokazujuce
prospech endotrachealnej intubacie oproti
adekvatnej ventilacii maskou a
samorozpinacim vakom

* V pripade prednemocnicnej ETI — sklseny
personal, monitorig EtCO2

Landesklinikum Wiener I\I(—:*ustad’fIm




Sedoanalgézia

* Etomidat 0,3 mg/kg I.v.
« S-Ketamin 1-2 mg/kg I.v.

Hemodynamicka stabilita
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Stabilizacia pacienta

Vek Normoventilacia Hyperventilacia
pocet dychov/min pocet dychov/min

Dospeli 10 20

Deti 20 30

DojCata 25 35

VT = 5-8 ml/kg alebo prisposobit’ exkurziam hrudnika
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Stabilizacia pacienta

*3 X 20 ml/kg

*Po kazdej davke prehodnotit stav dietata
max. denna davka koloidov!

*Skoré nasadenie katecholaminovej podpory



Stabilizacia

45 —_—
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& Died
Treated hypotension Untreated hypotension

Hypotenzia

Zebrack M., Dandoy Ch. et al. Early Resuscitation of Children With Moderate-to-
Severe Traumatic Brain injury, Pediatrics 2009, 124, 56-64
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Specificka lieéba

Hypertonicky 3% NaCl

« ZvySuje osmolalitu plazmy

« Zlepsuje pomery na bunkove] membrane neuronu
» Znizuje hladiny excitacného glutamatu

« Znizuje ICP

« Stabilizuje hemodynamiku

2 —5 ml/kg

Walker A. P., Harting M.T et al. Modern Approches to Pediatric Brain Injury Therapy Journal of
Trauma, 2009, Vol. 67, No.2 Supp. 120-127
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Specificka lieéba

Manitol

» Redukuje viskozitu krvi, redukuje extravaskularny objem
* Preventivne podanie v prednemocnicnej faze sa neoporuca

« Pri zhorSeni neurologického nalezu alebo znakoch herniacie

« Manitol ¢asto pouzivany — nebola najdena adekvatna studia

20% Manitol 0,25 - 1 g/kg za 15-30 min
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Manitol vs. 3% NaCl

Mannitol Versus 3% NaCL for www.npjournal org
Management of Severe Pediatric

Traumatic Brain Injury
Asma A. Taha, PhD, CPNP, Cheryl Westlake, PhD, ACNS-BC,
Lina Badr, DNSc, CPNP, and Mudit Mathur, MD, FCCM

Manitol + 3% NaCl — lepsi GOS
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Specificka lieéba

Hypotermia

* Rutinneé pouzitie hypotermie nemoéze
byt odporucane u deti s KCP

Hutchinson JS, Ward RE, Lacroix J, et al: Hypothermia therapy after traumatic brain
injury in children. N Engl J Med 2008, 358: 2447-2456
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Specificka lieéba

Kortikosteroidy

» Rutinné pouzitie u deti s KCP sa
neodporuca

Guidelines for the acute medical management of severe traumatic brain
injury in infants, children, and adolescents, Ped.Crit. Care 2003, Vol.4, No 3
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Transport

« Schantzov golier (! odtok z VJI u
malych deti), chrbticova dlaha,
vakuova podlozka

« Elevacia hornej polovice tela 30°

« DostatoCna analgosedacia, relaxacia,
UVP

* Monitoring: EKG,TK, sat. O, ETCO,

-qdo detského
traumacentra - LZS
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Z coho maju lekari RLP strach

&% Click Here To Full View
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