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ABBREVIATIONS

AAAM Association for the Advancement of Automotive Medei
AlS Abbreviated Injury Scale

BP Blood Pressure

Cl Confidence Interval
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ICU Intensive Care Unit

ISS Injury Severity Score

IQR Interquartile Range

NISS New Injury Severity Score

Ps Probability of survival

PTS Pediatric Trauma Scale

RR Respiratory rate

RTS Revised Trauma Score

SBP Systolic Blood Pressure

SD Standard Deviation
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1. INTRODUCTION

1.1. Background
Trauma is the main cause of death in paediatric population worldwide. Lithuania has
the highest trauma-related mortality in the European Union (EU). Lithuanian
standardised injury death rate is 150.9 per 100000 inhabitants while in comparison
the mean standardized injury death rate in the EU is 41.4, and the lowest one is in the
Netherlands (26.4 injury death rate per 100000 inhabitants).
To improve quality of care of trauma patients, data of trauma and trauma care should
be continuously analysed and compared with data from year to year and with data
from other institutions or against a recognised standard. Appropriate initial patient
status assessment and timely adequate pre-hospital care and in-hospitalt emergent

management influence treatment results and outcomes.

1.2. The aim of the study
The aim of this study was to analyze the impact of pre-hospital and in-hospital
emergent trauma care on severe pediatric trauma outcomes, performing a
prospective observational clinical trial in the Vilnius University Children’s Hospital

and Vilnius Pre-hospital Emergency Service Center.

1.3. Obijectives of the study

1. To evaluate the impact of the total pre-hospital time on trauma outcomes.

2. To evaluate the impact of the level of pre-hospital care on trauma outcomes.

3. To calculate correlation between time from alarm until arrival at scene, time from
alarm until hospital arrival, and patient age, trauma severity, care level, season,
time, when an accident occurred.

4. To evaluate the impact of the time until the first computer tomography (CT) scan
in hospital on trauma outcomes.

5. To evaluate the impact of the time until the first key emergency intervention in
hospital on trauma outcomes.

6. To calculate the Probability of survival (Ps) according to the Trauma Score Injury
Severity Score model (TRISS) and to establish unexpected death rate (Ps > 50 %).



1.4. The scientific novelty of the study and implementation into the
practice

During this study injury severity scoring was performed by the coder certified in AIS
coding by AAAM using Abbreviated Injury score (AIS 2005, update 2008), Injury
Severity Score (ISS), New Injury Severity Score (NISS). Trauma Score Injury
Severity Score model (TRISS) was used for calculation of the Probability of
Survival (Ps) and detection of the unexpected deaths.
Trauma registry fields were defined in details and validated during this study. The
trauma registry was established in the Vilnius University Children‘s Hospital. The
recommended quality indicators were defined and used for pre-hospital pediatric
trauma care and in-hospital emergent management evaluation.
Mechanism, severity, location, type of injury, survival probability, pre-hospital care
and in-hospital emergent management with respect to the time and level was
analized prospectivelly in severe paediatric trauma patients addmitted to the Vilnius
University Children‘'s Hospital over 3 year period.
A 10-year retrospective study analyzing mechanism, severity, location, type of
injury, survival probability, pre-hospital care and emergent management in fatal

paediatric trauma was performed.

2. MATERIALS AND METHODS
2.1. The study population

The prospective trial on severe pediatric trauma (2009 — 2011)

The trial was performed in the Vilnius University Children’s Hospital during the
period ' September 2009 — 3December 2011. The Vilnius University Children’s
Hospital serves as the paediatric trauma care center and covers pediatric trauma for
approximately 850.000 population.

Inclusion criteria:

1) Children from O to 18 years of age,

2) Trauma severity according to the New Injury Severity Score (NtS5)

Exclusion criteria:

1) Addmitted to hospital more that 24 hours after trauma,



2) Died on arrival despitezsuscitation in hospital,

3) Drownings.

The prospective trial on pre-hospital care in pediatric trauma (2011)

All children aged from O to 18 years, transported by ambulance service to the Vilnius
University Children’s Hospital due to an accident in 2011 year, were included into
the study. In accordance with in-hospital care level (out-patients, in-patients, and
treated in the intensive care unit due to severe trauma) all patients were allocated into

one of the three treatment groups: mild, moderate and severe trauma.

In-hospital paediatric trauma deaths: a 10-year retrospective study
All traumatic deaths, including burns, in children aged <18 years, occurring during
10-year period from 2001 to 2010, and who had been admitted to the Vilnius

University Children’s Hospital, were included into the study.

2.2. Methods
Ethical approval for the study has been received from the Regional Ethical
Committee of the Vilnius Regional Bioethics Committee, Vilnius, M.K. Ciurlionio
21/27, LT-03101, Lithuania.
Demographic data, trauma mechanism, intention, dominating type, location of injury,
trauma severity, physiological signs, and data about pre-hospital and emergent
management in hospital were obtained from the ambulance station documentation
and patient hospital records.
Systolic blood pressure (SBP), respiratory rate (RR), and Glasgow Comma Scale
(GCS) were recorded upon arrival of emergency medicine service personnel at
trauma scene and upon arrival to hospital. Physiological parameters (BPS, RR, GCS)
were categorised according to the Revised Trauma Score (RTS) coded values.
Injury severity scoring was performed by the coder certified in AIS coding by
AAAM using Abbreviated Injury score (AIS 2005, update 2008), Revised Trauma
Score (RTS), Injury Severity Score (ISS), New Injury Severity Score (NISS),
Pediatric Trauma Scale (PTS) and calculation of probability of survival (Ps) using

Trauma Score-Injury Severity Score (TRISS) methodology.



Pre-hospital management was evaluated according to time from alarm until hospital
arrival, type of transportation and level of pre-hospital care provided.

Pre-hospital trauma care and time was compared between the mild, moderate and
severe trauma groups, correlation was assessed between time from alarm until arrival
at scene, time from alarm until hospital arrival, and various factors: patient age,
trauma severity, care level, season, time, when an accident occurred.

Emergent management in hospital was evaluated according to time until first CT
scan, time until first key emergency intervention, number of days on ventilator,
number of days from trauma until fatal outcome (total number of days in hospital).
Outcomes were assessed according to the Glasgow Outcome Scale. Also duration in
the Intensive Care Unit (ICU), total hospital stay and days on ventilator was

calculated.

2.3. Statistical analysis
Statistical analysis was performed using SPSS version 19. For normally distributed
variables means with standard deviations were provided. Variables that were not
normally distributed were presented as medians with quartiles. The difference in
means between the groups was calculated by ANOVA. The categorical; data were
analyzed using Chi-square test. Correlation was calculated using Pearson's

correlation coefficient. For all tests, value <0.05 was considered significant.

The Trauma Score-Injury Severity Score (TRISS) methodology was used for the
Probability of Survival (Ps) calculation. This is a mathematic model where
coefficients from the multiple regression analysis are applied. The probability of

survival was calculated according to the following formula:
Ps=1/(1+&)
b is calculated according to the physiological derangement after trauma (Revised

Trauma Score), the sum of anatomical injuries (Injury Severity Score) and patient

age index:
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b=b0+b1(RTS)+b2(ISS)+b3(amziaus indeksas)

Coefficients b0 — b3 are obtained from the multiple regression analysis. Age index is
equal to O, if a patient age ¥4 years, and equal to 1, if a patient age5S years.
Different coefficients bO — b3 are applied depending on a type of injury (blunt or
penetrating injury). For patients less than 15 years of age blunt injury coefficients are
applied always. The values of the coefficients bO — b3 used in this study are

presented in Table 1.

Table 1 The values of the coefficients bO — b3 in TRISS method.

Coefficient Blunt trauma Penetrating injury
b0 -0.1748 -1.6603

b1l 0.8367 0.9576

b2 -0.0913 -0.1049

b3 -2.1432 -1.4093

3. RESULTS

3.1 The prospective study on severe pediatric trauma (2009 — 2011)

Overall 250 children aged from O to 18 years were hospitalized to the Vilnius
University Children’s Hospital due to severe trauma in the period from 2009 to 2011.
The mean age of the patients was 8.7 years (SD 6.1). The majority of patients were of
male gender (66%). The most significant predominance of male patients was seed in
the adolescent group>(15 years of age): 74% males and 16% femails. The
dominating type of injury was blunt trauma (78.6%), exept for the age group up to 3
years, where the leading cause of severe trauma was burns (50.8%). The main trauma
mechanism was a traffic accident, however there were differences in the main trauma
mechanisms in different age groups. Distribution according to the age groups and

injury type, intention and mechanism is provided as Figure 1, 2 and 3.
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Figure 1  Overview of injury type in different age groups
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Figure 2 Overview of injury intention in different age groups
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Figure 3  Overview of trauma mechanism in different age groug
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The dominating location of injury wethe head (57.2%)The isolated head traun
was diagnosed for 20.8% patieThe overview of injury locations is provided

Figure 4.

Figure 4  Overview of injury locations
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Injury severity was scaled according tcathomical trauma severity scales (ISS

NISS), physiological trauma severity score (RTS) and combined trauma s
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scale (PTS)The most severe injuries were in adolescent age gre 15 years)
scoredby NISS and RTS, and in the youngest children group (<3 yearsed by

PTS.Patient trauma severity distribution is presented in Figureand?7.

Figure 5Trauma severity distribution according to the New Injury Severity
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Figure 6 Trauma severity distribution according to the Revised Trauma Sore
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Figure 7 Trauma severity distribution according to the Pediatric Trauma Scal
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88.5% of severe trauma patients were transported to hospital by ambulance
The mean total praespital time we 50 min (in 14 min, max 3 hours 50 m.

Although the mean total pthospital care was different in the two trauma outc
groups (death and survival) (see Figure 8), there was no statistically sigr
difference in the total preespital tim«between the patient group who died in hosj

and survivors>0.05).

Figure 8 Pre-hospital time (mean) and trauma outcome
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No correlation of the total p-hospital time and trauma outcome assessed accc
to the Glasgow Outcome Scale was foLTrauma outcomédeath, svere disabilit
moderate disabilityfistribution according to the different total -hospital time is
provided as Figure 9.

Statistically significant correlation between the total-hospital care and traun
severity scored by RTS was established: the more severe physiological deran
the shorter préospital time (Pearson’s correlation coefficient was 0p<0.05).
There were no correlation between the total-hospital time and other traur

severity scales: ISS, NISS, V°

Figure 9  Trauma outcome distribution according to the different total pre-

hospital time
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Oxygen inhalation and fracture immobilisation was aplied for 71.3% of s
trauma patients. 8% patiets had a venous access and 4.6% were intubat:
arrival to hospital11.5% severe trauma patients were just transportated to he
by ambulance vihout any carc There were no correlation between the-hospital
care level and any trauma severity score: neither anatomical trauma severit

(ISS, NISS), combinated trauma scale (VTS) nor physiological derangement



Trauma outcome (sveisability and moderate disability) according to the diffe
level of prehospital care is provided as Figure 10. difference between the tw
trauma outcome groups (severe and moderate disability) was clinically sigr
p<0.5, confirming that lte level of prehospital care is associated with trau
outcomes: higher prhespital care level caused better trauma outcomessed

according to the Glasgow Outcome Sc

Figure 10 Trauma outcome according to the differentlevel of pre-hospital

care
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In-hospital emergent management was evaluated according to the time from
until the first computer tomography (CT) scan and until the first emerg
intervention.

The first CT scann hospita was performed in a mean time of 2 hours 59 min
(min 4 min, max 23 hours 30 mifrom arrival. In all cases with severe outcatime
until the first CT scarwas up to 2 hour There were no statistically significa
differences between the time until the first CT scan and patient age,
mechanismhowever, there was differencein the time until the first CT scan a
trauma of the different severity scored by NISS. For the pawith traumaseverity

by NISS <30 the mematime of the first CT scitwas 4 hours 29 min, whereas in ca

17



of NISS>30 the mean time of the first CT scan was 1 hour 23 min (SD 55).
difference between the means was statistically signifigp<0.05).

During the first 24 hours in hospitemergency interventions were performed
57.2% patients. The list of emergency interventions performed in hosp
presentedas Figure 11. The mean time from arrival to hospital until the first
emergency intervention was 3 hours 58 (min 1 min, max 21 hours 15 mir The
longer time untilthe first key emergency intervent in hospitalwas associate
statistically significantly with the worse trauma outco (Peason‘s correlatior
coefficient 0.24p<0.05).

Figure 11 In-hospital energencyinterventions

M Craniotomy 15.9%

M Intracranial pressure device

(ICP) insertion 6.2%

M Laparatomy 2.1%

M Thoracotomy 3.4%

M Limb revascularisation 0.7%

i Other (imobilisation,
stoppping bleeding, surgical
management in wounds,
necrectomy in burns 71.7%




Trauma outcomes were cathogorized using Glasgow Outcome Out of all 250
severe pediatric trauma cases, %) were fatal. Distrubution of severe pedia

trauma aitcomes is provided as Figure 12 anc

Figure 12  Trauma outcomes cathegorizewsing Glasgow Outcome Sca

60

50

40

Patients % 30 i

20

10

o -l i

T T T

T 1

death persistent severe disability moderate good recovery
vegetative state disability

Figure 13  Distribution of trauma outcomes in different patient age group
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The mean duration of ventilation was 1.4 days (SD 3.4, min 0, max 19 The

means of days on ventilator different patient age groups is displayed in Figur

19



Figure 14 Days on ventilator (means) in different patient age grouy
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Pediatric patients with severe injuries were treated in the intensive care unit
on average for 3.8 days (SD 4.2, mirmax 23 days). The mean total hosj stay
duration was 15.5 days (SD 1, min 1, max 106 days)CU duration and tote
hospital stay duration (means) in different patient age groups is preser

Figure 15.

Figure 15 ICU duration and total hospital stay duration (means) in different

patient age groups
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The probability of survival (Ps) was calculated using TRISS methodology. The
Ps for all severe pediatric trauma cases was 95.9% (SD 15.0, min 0.6, max

Ps distribution according to the (sgow Outcome Scale is provided in Figure

Figure 16 Distribution of the probability of survival (Ps) according to the

Glasgow Outcome Scale
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Ps <50 was for 9 patients, 5 of them survivThe mean probability of survival
fatal pediatric traumas wds3.24% (min 0.6, max 97.4%). Out of 8 died pedie

patients, 4 patients had a probability of survival >t

3.2 The prospectivestudy on pre-hospital care in pediatric trauma (2011

Overall 306 childreraged from O to 18 years were transportecambulance to th
Vilnius University Children’s Hospital due to an accident in 2011 . On
addmission, mild trauma was diagnosed for 200 children, and they did nor |
hospitalization. 106 children were hospitalized due to moderate or severe treut
of all 106 hospitalized children, 12 were admitted to the intensive care unit
severe trauma (NISS9). Male gender was dominating in mild and moderate tra

groups. Ambulance transportations to hospital occurred more frequently in s

21



(29%) and spring (28%), and significantly less in winter (18%). Alarm for ambulance
due to an accident was receved mainly at a day-time (84%). The dominating reasons
for transportation to hospital were head injury (39%), multiple injuries (31%), and
burns (11%). The mean time from alarm until arrival at scene was 9 minutes (min 1
min., max 67 min.). The mean time from alarm until hospital arrival at scene was 54
minutes (min 20 min., max 2 hours 1 min.). Pre-hospital care was applied for 75%
patients from severe trauma group, for 63% patients from moderate in severity
trauma group, and for 56% patients from mild trauma group. All other trauma
patients were just transportated to hospital by ambulance without any care. Oxygen,
vein access, and pain medication was addministered statistically significantly

(p<0.05) more frequently in severe trauma group children.

There were no statistically significant differences in mean time from alarm until
arrival at scene, as well as in mean time from alarm until hospital arrival, between all
the three groups. No correlation was established between time from alarm until
arrival at scene, time from alarm until hospital arrival, and patient age, trauma
severity, care level, season, time, when an accident occurred. This allows to draw a
conclusion that there is no diferentiation and prioritization of patients that
experienced moderate or severe trauma. There is no correlation between trauma
severity and either time of ambulance arrival at scene or time until hospital arrival.
The reason could be insufficient and inadequate initial patient status assessment for

moderate and severe trauma patients.

3.3 In-hospital paediatric trauma deaths: a 10-year retrospective study

During the 10-year period, there were 16 in-hospital paediatric deaths following
trauma admitted to the Vilnius University Children’s Hospital. The majority of
patients were of male gender (there were 14 boys and 2 girls). The median age of
died patients was 12.5 years (IQR 3.8 — 15.0).

The dominating type of injury was blunt injuries (62.5%). The main mechanisms of
injury were traffic accidents (56.3%), falls (12.5%) and burns (12.5%). The prevalent

intention of injury was accidental (unintended) (75%).

22



The dominating location of injury was head (13 out of 16, 81..There were 7
isolated fatal head injuries (n=16, 43.8%). The overview of injury locatiol

provided as Figure 17.

Figure 17 Overview offatal pediatric injury locations
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Injury severity was scaled from 1 to 75 (75 is the most severe injury) accorc

both ISS and NISS. Patient trauma severity distribution is presented in 18.

Figure 18 Fatal pediatric trauma severity distribution according to ISS and
NISS
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Physiological derangement was categorised according to RTS scaled from 0 to 12 (0
is the most severe). The median RTS was 4.5 (IQR 3 — 7). Pre-hospital cardiac arrest
(asystolia) was documented for 2 patients (12.5%), GKS 3 was in 4 cases ((25%), 8
(50%) were in respiratory distress (RR < 10 or > 29/ min), and 4 patients (25%) were
hypotensive (according to the age normal ranges for SBP).

12 patients were transported to hospital by ambulance and 4 using private transport.
Pre-hospital airway management by intubation was applied for 5 patients (31.3%).
The mean time from alarm until hospital arrival was 51 minutes (min 20 minutes,
max 2 hours 16 minutes).

For all trauma patients (except for 2 burn cases) CT scan was performed. The mean
time until the first CT scan in hospital was 1 hour 57 minutes (min 40 minutes, max 5
hours).

Life-saving emergency interventions were performed for 12 patients (75%). The list
of emergency interventions performed is provided in Table 2. The mean time from
arrival to hospital until the first key emergency intervention was 4 hours (min 1 hour

20 minutes, max 9 hours).

Table 2 Emergency Interventions for Fatal Paediatric Trauma

Emergency Intervention Number of Cases
(n=16)
Craniotomy 6

Intracranial pressure device (ICP) 2

insertion*

Necrectomy in burns 2
Laparatomy 1
Limb revascularisation 1
No interventions 4

* excluding cases were the ICP device was inserted as part of a craniotomy
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The mean number of days on ventilator was 4.8 days (min 1 day, max 15 days). The
median of number of days from trauma until fatal outcome was 3 days (min 1 day,
max 32 days).

The median Probability of survival was 65.5% (Cl 50.7-81.0). Out of the 16 died
patients reaching hospital before the death, 4 patients had <50% probability of
survival, and for the other Ps was >50%.

Probability of survival was calculated using TRISS methodology. TRISS is
dedicated to predict the probability of patient survival, and is based on the patient
physiological derangement after trauma, overall anatomical injury severity, age and
mechanism of trauma. TRISS is used in trauma care system analysis for more than
25 years. Limitations of TRISS method are well-known, however the model is still
in use worldwide. TRISS is used to evaluate both adult and paediatric trauma care
and advancement in outcome following specific interventions, to assess quality of
care in a single institution over time, and to compare institutions and countries. We
have calculated the probability of survival for all in-hospital paediatric deaths in our
institution during the 10-year period (n=16), and the median Ps is 65.5%. The similar
analysis has been performed in the Stavanger University Hospital (Norway). Using
the same methodology the calculated probability of survival for all in-hospital
paediatric deaths in their institution during the 10-year period (n=15) was
significantly lower (median Ps 24%; IQR 5.8-33.5%).

These results correlate with the fact that Lithuania has the highest standardised
injury death rate in the European Union (150.9 injury death rate per 100000
inhabitants) while in comparison the mean standardized injury death rate in the
European Union is 41.4, and the lowest one is in the Netherlands (26.4 injury death
rate per 100000 inhabitants).

Summarizing all pediatric trauma deaths during the period 2001 — 2011 that occurred
in the Vilnius University Children’s hospital, 14 cases (74%) were unexpected
deaths (Ps>50%) as calculated according to TRISS methodology. The rate of all
deaths and unexpected deaths during the period 2001 — 2011 is provided as
Figure 19. No trend can be observed either in total pediatric trauma death rate or in

unexpected death rate over the period of 11 years.
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Figure 19 Pediatric trauma deathsduring the period from 2001 to 201
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Futureresearches are required to specify the reasons for such high injury m
rate in Lithuania, and as it has revealed from our study results the reasons f
outcome in the patient group with the survival probability over 50% should be f

investigated.

4. CONCLUSIONS

1. There was no statistically significant difference the total prehospital time
between the patient group who died in hospital and surv

2. The level of prehospital care is associated statistically significantly with tra
outcomes: higher prespital care level caused better trauma outcomessed
according to the Glasgow Outcome Sc

3. No correlation was established between time from alarm until arrival at ¢
time from alarm until hospital arrival, and patient arauma severity, care levt
season, time, when an accident occu

4. In all cases with severe outcoitime until the first CT scam hospita was up to
2 hours.

5. The longertime until the first key emergency interventian hospita was
associated statistlly significantlywith the worse trauma outcom

6. Calculation of the Probability of survival (Ps) according to Trauma Score |

Severity Score model (TRISS) revealed unexpected death (Ps > 50 %) re
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RESUME IN LITHUANIAN

VAIK U SUNKIU TRAUM U SKUBIOSIOS PAGALBOS VEIKSNI U ITAKA
TRAUM U ISEITIMS

1. Jvadas

11 Darbo aktualumas

Traumos yra pagrindin vaiky, paaughy ir jauny suaugusiju mirties priezastis.
Apjungus visas amziaus grupes, traumos yra ketvirtoje daZnianisiies prieZa&iy
vietoje (po Sirdies kraujagysliligy, vézio ir kvépavimo sistemos lig. Vaikams,
paaugliams ir jauniems suaugusiesiems (1 — 24 metZziaus populiacija) nelaimingi
atsitikimai yra vyraujanti mirties priezastis. Stebimas didZiulis skirtumas Europos
Sajungos (ES) Salyse ngge lyginant mirStamumnuo traum. Lietuvoje didziausias ES
standartizuotas traummirc¢iy daznis (150.9 mirtys él traumy 100.000 gyventa).
Palyginimui: ES Sali vidurkis yra 41.4 mirtys @ traumos 100.000 gyventgj
maziausias standartizuotas traumir¢iy daznis yra Olandijoje — 26.4 mirtys 100.000
gyventoj;. Toks skirtumas nurodo potenciglgalimylke sumazinti mi¢iy del trauny
skatiy, naudojant visas priemones: tiek traumrevenciy, tiek skubios pagalbos
prieinamuma ir kokybg.

Lietuvoje vaiky dél traumy Zista daugiau negu nuo vikity prieZasiy sudtjus kartu.
Nors PSO duomenimis mirtingumadl delaiming; atsitikimy ir traumy visoje Europoje
turi tendencih mazti, taciau Lietuvoje jis yra vis dar kelis kartus didesnis. Transporto
ivykiai ir skendimai sudaro pesvisy vaiky traum;. 2009 mei Lietuvos vaiko saugos
apzvalgoje teigiama, kad nelaimingi atsitikimai keliuose tebesiekiaciauis® lygi,
yp& tarp 15-19 met vaikiny. AukStesni yra ir Sios amziaus gégpskendimo rodikliai
(8,09/1000). Lietuvoje vis dar daugdikiy iki mety nukertia nuo nudeging, 0 1-4 mej
amziaus vail grup — nuo apsinuodijinp. Tokie vaiky traumatizmo rodikliai skatina
ieSkoti ne tik nauj prevencijos priemonj bet ir daugiautpintis tinkamos ir savaladéls
medicinos pagalbos teikimu.

2001-2005 m. atlikus vaik mirtingumo ir suzalojim priezasiy Lietuvoje analiz,
paaisSkjo, kad tik pug visu ligoninése mirusy vaiky patekoi tretio lygio vaiky

intensyviosios terapijos paslaugas teikias skyrius. O pagal bendrzuvusiy vaiky
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skatiy, ligonines pasiekia tik 13-16 proc. nukguosiy vaiky. Apie pagalbos teikim
ikihospitaliniame etapei\ykio vieta ir transportavimas) specializuotuose stacionaruose
mirusiems vaikams 30-40 proc. atyefluomem taip pat nebuvo, o pagal turimus
duomenis apie 40-50 proc. atygpagalba nebuvo teikta. Net 63 proc. nukgisiuju
atvej; nebuvo duomapapieivykio vietoje ir transportavimo metu sugaifaika.

Vaiky daugini; kiino suzalojina sunkumas beujypatyles, ligonireje gydomy pacient;
suzalojimy pohidzio, gydymo ypatyhi, sunku vertinti pastamgpactti suzalotiesiems

efektyvumy, siekti geresni gydymo rezultat.

1.2 Darbo tikslas

ISanalizuoti vaik, patyrusi sunkias traumas, ikihospitaéi: pagalbos ir skubiosios
pagalbos ligonigje laiko bei apimtiesitaka traumy iSeitims, atliekant perspektyvin
tyrima Vilniaus Universiteto Santaridki kliniky Vaiky ligoningje (ankstesnis
pavadinimas — Vilniaus Universiteto Vaikigonin¢g) bei Vilniaus Greitosios medicinos

pagalbos stotyje.

1.3 Darbo uZdaviniai

1. Nustatyti laiko nuo greitosios medicinos pagalbos kvietimo iki paciento atveZzimo
ligoning jtaka traumos iSeitims.

2. Nustatyti traumos iSeities priklausongybuo ikihospitaliis pagalbos lygio.

3. Nustatyti traum patyrusiems vaikams suteiktos ikihospitédin pagalbos laiko
priklausomyle nuo jvairiy faktoriy: vaiko amziaus, traumos sunkumo, teiktos
pagalbos, sezono, paros meto, kag&o nelaimingas atsitikimas.

4. Nustatyti daugin traumy ar izoliuot galvos traura patyrusi pacieng pirmojo
kompiuterirés tomografijos tyrimo laikgtaka iSeitims.

5. Nustatyti traumos iSeities priklausongylmuo ligonirgje atliktos pirmos skubiosios
intervencijos laiko.

6. Apskatiuoti iSgyvenamumo tikimyd (ang.Probability of survival- Ps), kiekvienam

sunkh trauny patyrusiam pacientui, pagal traumos é&glazeidimm sunkumo model
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(angl. Trauma Score Injury Severity Score moddIRISS) ir nustatyti netédty mirciy
(Ps > 50 proc.) dain

1.4 Mokslinis naujumas ir praktire reikSme

Siame darbe kiekvieno traunpatyrusio vaiko suZalojimo sunkumagrtintas oficialiai
sertifikuoto koduotojo (zr. 2 priea)l pagal sutrumpiat pazeidimo skal (angl.
Abbreviated Injury Scale AIS), pazeidiny sunkumo skal (angl Injury Severity Score
— I1SS) ir naupja pazeidiny sunkumo skal (angl New Injury Severity Score NISS).
Panaudotas TRISS modelis iSgyvenamumo tikimybei agiskdi sunkh trauny
patyrusiam pacientui. Apskailota koreliacija tarp gerai Lietuvoje Zinomos ir {ita
naudojamos vaik traumy skaks — VTS (angl.PTS —Pediatric Ttrauma Scale) ir
pasaulyje Zymiai platiau naudojamos naujosios paZeidisunkumo skak (angl New
Injury Severity Score -NISS) bei iSgyvenamumo tikimgb (angl. Probability of
survival— Ps).

Detaliai apibézti traumy registravimo sistemos duomerlaukai, reikalingi sunkij
traumy skubiosios pagalbos kok§® vertinimui. [diegta traum registravimo sistema
Vilniaus Universiteto SantariSkikliniky Vaiky ligoningje.

ISanalizuoti trey mety sunkip trauny patyrusy ir gydyty Vilniaus Universiteto
SantariSky Kkliniky Vaiky ligoninéje pacieny duomenys,jvertinta ikihospitaligs bei
skubiosios pagalbos ligordje kokylk: pagal pasaulyje naudojamus kokglkriterijus.
Nustatyta ikihospitalies pagalbos bei skubiosios pagalbos ligé@rapimties ir laiko

itaka sunki vaiky traumy iSeitims.

15 Ginamieji teiginiai

1. Pagalbos lygis ikihospitaliniu laikotarpiu susij su sunkios traumos iSeitimi:
pacientams, gavusiems aukstesnio lygio pagadumos iSeitys geress

2. llgesnis laikas nuo paciento atvezimdégoning iki pirmos skubiosios intervencijos
yra susigs su blogesne traumos iSeitimi.

3. ISgyvenamumo tikimyb (Ps) pagal traumos skal pazeidim sunkumo model
(TRISS) patikimai koreliuoja su vaiktraumos skale (VTS). TRISS modelis étur

buti naudojamas vaiknetikéty mirciy atrankai bei tolesnei analizei.
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2. Tyrimo metodika

2.1 Tiriamyjy atranka, jtraukimo ir atmetimo kriterijai

Vaiky sunkiy traumgy perspektyvinis tyrimas(2009 — 2011 m.)

Tyrimas buvo vykdomas Vilniaus universiteto waikgoningje (VUVL) nuo 2009 m.

sausio 1 d. iki 2011 m. gruodzio 31 d. Vilniaus universiteto wéidioniné yra vaiky

traumy centras mazdaug 850.000 gyvent@ritorijai.

Itraukimo kriterijai:

1) Vaikai nuo 0 iki 18 met amZiaus,

2) Hospitalizuoti @l sunkios traumogskaitant nudegimus (traumos sunkumas pagal
naupja pazeidimo sunkumo skat NISS New Injury Severity Score9).

Atmetimo Kriterijai:

1) Atvyke i ligoning pratjus >24 val. po traumos,

2) Pacientai, atveZti be gyvyb Zenki, ir negauta atsakpgaivinima ligoningje,

3) Skendimai.

Vaiky traumy ikihospitalinés pagalbos apiriy (2011 m.) perspektyvinis tyrimas
Tyrimas buvo vykdomas \Y$reitosios medicinos pagalbos stotyje nuo 2011 m. sausio
1 d. iki gruodzio 31 d.

Itraukimo kriterijai:

1) Vaikai nuo 0 iki 18 met amZiaus,

2) Greitoji medicinos pagalba kviestal shelaimingo atsitikimo,

3) Transportuoti Vilniaus universiteto vaik ligoning.

Atmetimo kriterijai:

1) Greitoji medicinos pagalba kviesta pjes >24 val. po traumos,

2) Skendimai.

Papildomai i$ Vilniaus universiteto vaikigoninés informacirs sistemos buvo surinkti
duomenys apie ligonie suteiktos pagalbos lyg(teikta ambulatorin pagalba,

hospitalizuoti, gydyti intensyvios terapijos skyriujd dunkios traumos).
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Vaiky miréiy dél nelaimingo atsitikimo retrospektyvidianalizé (2001 — 2010 m.)
Retrospektyviai iS ligos istorj surinkti per 10 met (2001 — 2010 m.) Vilniaus

universiteto vailg ligoninéje mirusiy dél traumos vailg duomenys.

2.2 Traumos sunkumo vertinimo kriterijai

Kiekvieno ligonio traumos sunkumas buweertintas pagal kelias skirtingas traumos
sunkumo vertinimo skales: anatomines —sutrumppaizeidimo skal (AlS), pazeidimo
sunkumo skal (ISS) ir nauja pazeidimo sunkumo skal(NISS), fiziologire — RTS

(perziaréta traumos skal ir kombinuot, — VTS (vaiky traumos skal).

2.3 lkihospitalinés pagalbos veiksgivertinimas
Ikihospitalines kokyles vertinimui buvo naudojami tokie kriterijai:
1) Laikas nuo greitosios pagalbos kvietimo iki atvykieykio vieta.
2) Laikas nuo greitosios pagalbos kvietimo iki ligonio atvezirtigonine.
3) Ikihospitalines pagalbos lygis:
| lygis. Jokios profesionalios pagalbos, tik transportupt@®ning.

Il lygis. Baziré pagalba (imobilizacija/ bintavimas, skirta deguonies inhaliacija,
nuskausminimagraumenis/ per o0s).

Il lygis. Specializuota pagalba (venos punkcija, sky&asire infuzija,
medikamentai ver, intubacija ar kitos képavimo palaikymo priemais,
taikytos kitos intervencits priemoRs).

4) Ikihospitalines pagalbos apimtis: kpavimo taky valdymo das, deguonies

inhaliacija, venos punkcija, nuskausminimas, imobilizacija/ bintavimas.

2.4  Skubiosios pagalbos ligon#je veiksny vertinimas

Skubiosios pagalbos kokg vertinimui buvo naudojami tokie kriterijai:

1) Laikas nuo atvykima ligoning iki pirmos skubiosios intervencijos.

2) Laikas nuo atvykimoi ligoning iki pirmo kompiuterigs tomografijos tyrimo
daugirg traumy arba izoliuog galvos traur patyrusiems pacientams.

3) Per pirmy par po traumos ligonige atlikty skubyju procediry skatius.
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4) Daugire trauny arba izoliuog galvos traurg patyrusiy pacient, skatius, kuriems
kompiuterires tomografjos tyrimas buvo atliktas per pirpag.

5) Visy atvykusi i ligoning netikéty mirciy skatius, kai iSgyvenimo tikimyb Ps
buvo >50 proc.

6) ISgyvenusi skatius, kai iSgyvenimo tikimy® Ps buvo <50 proc.

2.5 Traumos iSefiy vertinimas

Traumos iSeitys buvo klasifikuojamos pagal Glazgccigeskak, kuri buvoivertinama
30 diery po traumos arba paciento iSraSymo i$ ligésimetu, jei taivykdavo prajus
maziau nei 30 diappo traumos: 5 balai — pasveikimas, 4 balai — vidutiegalia
(nepriklausomas, gali dirbti specialiai pritaikytomigygomis), 3 balai — sunki negalia
(samoningas, bet ngalus, reikalinga kasdierinkito Zmogaus priefira), 2 balai —
pastovi vegetacinbuklé (minimali reakcijai aplinka), 1 balas — mirtis.

Taip pat buvo registruojama, kur ligonis iSraSytasj(namus,i Kita ligonine testi
gydymo, reabilitaciniam gydymui, ngiy.

Dirbtinés plawiu ventiliacijos trukné, gydymo intensyviosios terapijos skyriuje bei
bendra hospitalizacijos truknibuvo vertinama, kaip traumos padarinys.
ISgyvenamumo tikimyb (Ps) skaiiuota pagal TRISS metodik Netikéta mirtimi dl

traumos laikyta mirtis, kai iSgyvenamumo tikingyBs buvo > 50 proc.

2.6 Statistine duomeny analizé

Imties dydzio skaiavimas atliktas naudojant PASS 11 proggaffower Analysis and
Sample Size Software for Windows.0.6 versi). Atlikus tarpire duomem analiz,
lygintas vidutinis laikas nuo patekimoligonine iki pirmos procedros grugse pagal
Glazgo iSatiy skak. Nustatytas tiriangy imties dydis 198 (33 ir 165), kai vidutinis
laikas grugse buvo 7 val. ir 3.5 val., atitinkamai standartinis nuokrypis SN 8 val. ir 3.5
val. Imties dydis apské&uotas su | tipo klaidos tikimybe=0.05, Il tipo klaidos tikimybe
=0.2 (galia 80 proc.). Naudotas nepriklaugoim¢iy t-Stjudentodvipusis kriterijus.
Ivertinus, jog 25 proc. duomemebus dokumentuot@tyrima itrauktas pakankamas 250

tilamyjy skatius.
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Statistit duomem analiZz buvo atlikta naudojant SPSS progeanil9 versiy).
Kolmogorov-Smirnov testu nusiate normailji kiekybiniy dydziy skirstin. Leveno
testu (evene's testtikrinta hipotez apie dviey nepriklausom imciu dispersiy lygybe
(Iygios, jei p>0.05). Grupy vidurkiai lyginti naudojant vienfakter dispersiie analiz
(ANOVA). Nominalieji kintamieji lyginti naudojant chi kvadratoy?] kriteriju.
Koreliacija skatiuota pagal PersondPéarson koeficient, kai duomenys pasiskikst
pagal normaljji skirstin, ir pagal SpermanoSpearman)koeficient, kai duomenys
nepasiskirgt pagal normalji skirstin. Naudotas statistinio reikSmingumo lygmuo

a=0.05; skirtumas statistiSkai reikSmingas, je.05.

2.7 Tyrimo etiniai aspektai

Tyrimo protokoh patvirtino Vilniaus regioninis biomedicinipityrimy etikos komitetas,
M. K. Ciurlionio 21/27, LT-03101, Vilnius (leidimo Nr. 158200-10-409-113).

Sio tyrimo metu buvo renkami duomenys i§ medicisidokumentacijos (ligos istouij
greitosios medicinos pagalbos stoties foyml duomem baz suvesti demografiniai
tirlamyjy duomenys (lytis, amzius), bendri duomenys apie tiriamojo sveikaids v
apie jvykusip traumy. Surinkti duomenys buvo kaupiami ir apdorojami elektrésin
duomem sistemos pagalba. Tyrimo metu surinkta informacija apie pacreiiuvo ir
nebus perduota tretiesiems asmenims.

Tiriamojo tapaty®, t.y. vardas, pavaégdadresas ir kiti poZymiai, neskelbiami. Duomen
bazje konkretus klinikinis atvejis pazystas kodo numeriu. Gauti tyrimo duomenys
buvo ir bus naudojami mokskee publikacijose. Gauyt tyrimy duomemn

konfidencialuna garantuoja galiojantystatymai.

3. Tyrimo rezultatai

Tarp visy sunkh trauny patyrusy vaiky dominavo berniukai, ygapaaughy grupgje.
Vyravo nelaimingi (netyiniai) atsitikimai. Bendrai dominuojantis suZalojimo pdis
buvo buka trauma, &au vaiky iki triju mey; grugje vyravo nudegimai. Dazniausiai
sunki trauma buvo aupeoykio pasekm, tatiau skirtingose amziaus grége iSrysSkjo
skirtingi vyraujantys traumos mechanizmai: ikidrinety vaikams vyravo nudegimai, 3-
9 mety amziaus grugge — kritimai, o paaugli (> 15 m. amziaus) daugiausiai buvo

nukengjusiyjy autgvykiuose. Sunki traumy patyrusiems vaikams dominuojanti buvo
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galvos trauma. Lyginant amzZiaus grupes, sunkiausios traumos paggh meaieidiny
sunkumo skal (NISS) bei pagal perii¢ta traumos skal (RTS) buvo paaugligrupje.

11.5 proc. ligoni jokia ikihospitalire pagalba nebuvo teikta, jie tik pervezti greitosios
medicinos pagalbos automobiliuligoning. Vidutinis laikas nuo greitosios pagalbos
kvietimo iki ligonio atvezima ligoning buvo 50 min.

Per pirmy pal nuo atvykimo ligonigje skubi intervencija atlikta 57.2 proc. pacignt
Vidutinis laikas nuo atvykima ligoning iki pirmosios intervencijos buvo 3 val. 58 min.
Pirmasis kompiuteriks tomogtafijos tyrimas ligonéje buvo atliktas prgus vidutinisSkai

2 val. 59 min. nuo atvykimo.

IS visy 250 sunki traumy patyrusy vaiky miré 8 (3.2 proc.). Mirusjju vaiky
iSgyvenamumo tikimyks vidurkis buvo 53.24 proc. 4 iS 8 mirgjsi vaiky turéjo
iSgyvenamumo tikimyé>50 proc.

Traumos iSeitys, vertinant pagal Glazgo déeiskak, buvo susijusios su pirmosios
skubiosios intervencijos ligondfe laiku. Laikas nuo paciento atveZimdigoning iki
pirmos skubiosios intervencijos buvo statistiSkai patikimai tiesiogiaiesusy dirbtigs
plawiuy ventiliacijos trukme, gydymo intensyviosios terapijos skyriuje bei bendros
hospitalizacijos trukme p&0.05). StatistiSkai patikimos priklausonggb tarp
ikihospitalines pagalbos laiko ir traumos iSeities nerasta.

Atlikus koreliacire analiz, rasta statistiSkai patikima priklausongyarp iSgyvenamumo
tikimybés (Ps) pagal traumos skal pazeidim sunkumo model (TRISS) ir vaiky
traumos skaiks (VTS).

DidZiajai daugumai vaik transportuaot i$ nelaimingo atsitikimo vietogligoning, buvo
nustatyta lengva trauma ir suteikus ambulatogagalla iSleisti gydytisi namus. Tik 4
proc. GMP atveitvaiky buvo patye sunki traumy (NISS>9).

Vidutinio sunkumo ir lengvos traumos g daugiau buvo berniuk kas atitinka
didesn traumy dazn berniukams bendroje populiacijoje. Jaunesni vaikai vyravo lengvos
traumos grugje, tai leidzia daryti iSvag kad @l lengvos traumos vyresniems vaikams
dazniau suteikiama pagalba namuose, o jaunesniemsakage GMP.

Greitoji medicinos pagalba dazniau veZaikus @l nelaimingo atsitikimoj ligonine
vasaros ir pavasariodmesiais, zenkliai @au — ziem. Dazniausiai GMP buvo kviesta
dienos metu (7-21 val.). Galvos suzalojimai buvo vyraujanti GMP kvietimo ir

transportavima ligoning priezastis.
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Vertinant ikihospitaligs pagalbos apimtnustatyta, kad deguonies inhaliacija, venos
punkcija ir nuskausminimas statistiSkai patikimai dazniau buvo atlikta sunkios traumos
grupes vaikams. Té@au 25 proc. sunkios traumos geéspr 37 proc. vidutinio sunkumo
grupes vaiky nebuvo suteikta jokia pagalba ikihospitaliniu laikotarpiu, tik GMP perveZzti
i ligoning.

Lyginant sunkios, vidutinio sunkumo bei lengvos traumos grupes, laiko nuo greitosios
pagalbos kvietimo iki atvykimg jvykio vieta bei ligonio atvezimg ligoning vidurkiai
nesiskyé. Nerasta koreliacijos tarp greitosios medicinos pagalbos atvykipagkio
vieta bei ligonio atvezimoj ligoning ir vaiko amziaus, traumos sunkumo, teiktos
pagalbos apimties, sezono, paros meto. Tai leidzia daryti siSMeadd nevyksta
diferenciacija ir prioritizacija ligomi, patyrusi sunkg ar vidutinio sunkumo traugn
Traumos sunkumas nekoreliuoja nei su greitosios medicinos pagalbos atvykimo laiku,
nei su ligonio atvezimeligonineg laiku. To prieZastis géty bati nepakankamas pradinis
ligonio, patyrusio sunkiar vidutinio sunkumo trausn biklés jvertinimas.

Per 10 mat laikotarg (2001 — 2010 m.) 16 vaik patyrusy sunki traumy, miré
Vilniaus universiteto vaik ligoningje. DidzZioji dalis @&l traumos ligonigje mirusiy
vaiky buvo berniukai. Paciemtamziaus mediana buvo 12.5 metai (kvartgkirtumas
IQR 3.8 — 15.0). Dominuojantis suZalojimo pdis buvo buka trauma. Pagrindiniai
suzalojimo mechanizmai buvo aigkis, kritimai ir nudegimai. Dazniausi buvo
atsitiktiniai (netyiniai) suzalojimai. Galvos trauma buvo 13 i$ 16 miysacient; (81.3
proc.).iS j1 7 atvejai buvo izoliuotas galvos trauma (n=16, 43.8 proc.). Galvosiraum
autavykiy dominavimas vaik mirciy del traumy struktiroje yra Zzinomas i$ kitstudij.
Greitoji medicinos pagalbaligonine atve2 12 pacient, 4 traum patyr vaikai buvo
atvezti priv&iu transportu. 5 pacientai (31.3 proc.) buvo intubuoti ikihospitaliniu
laikotarpiu. Laiko nuo greitosios medicinos pagalbos kvietimo iki paciento pristatymo
ligoning vidurkis buvo 51 minut(min 20 mingiy, max 2 valandos 16 mitiy).

Visiems traum patyrusiems pacientams (iSskyrus 2 nudegimvejus) buvo atlikta
galvos kompiuterié@ tomograma (KT). Vidutinis laikas nuo atvykimo iki pirmos KT
ligoningje buvo 1 val. 57 min. (min 40 min., max 5 val.). Ligaije skubiosios
intervencijos buvo atliktos 12 pacien{75 proc.). Vidutinis laikas nuo atvykimo iki
pirmos skubiosios intervencijos ligogje buvo 4 val. (min 1 val. 20 min., max 9 val.).

Dirbtiné plawiy ventiliacija buvo taikoma vidutiniSkai 4.8 paros (min 1 para, max 15
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pan). Trukmes nuo traumos iki mirties mediana buvo 3 dienos (min 1 diena, max 32
dienos).

ISgyvenamumo tikimyés (Ps) mediana buvo 65.5 proc. (Pl 50.7-81.0). IS 16 ligfin
dél traumos mirusj pacient;, 4 atvejams buvo tédtina mirtina iSeitis (Ps <50 proc.), visi
kiti turéjo daugiau SangiSgyventi (Ps >50%). Panasi retrospektgwtudija buvo atlikta
Norvegijoje Stavangerio universiteto ligogje, taikant 4 paia metodilky
iSgyvenamumo tikimyb visiems ligonigje el traumos mirusiems vaikams per 10 met
laikotarg buvo Zenkliai mazesn (Ps mediana 24 proc. IQR 5.8-33.5 proc.). Sie
rezultatai atitinka faktinius statistinius duomenis, kad Lietuvos standartizuotag dgir
traumy daznis yra didziausias Europogjuhigoje (150.9 mirtys @ traumy 100000
gyventoj;), kai tuo tarpu ES Sali vidurkis yra 41.4 mirtys @ traumos 100.000
gyventoj;, maziausias standartizuotas traumir¢iy daznis yra Olandijoje — 26.4 mirtys
100.000 gyventa.

Susumavus visas mirtigldtraumy, ivykusias 2001 — 2011 metais Vilniaus universiteto
vaiky ligoninéje, 14 mikiy (74 proc.) buvo netikos mirtys (Ps > 50 proc. pagal TRISS
metodika. Bendras mifiy skatius bei tiletiny ir netikety miré¢iy daznis pateiktas 21

lentekje.

21 lentek. Mirtys d él traumuy v. iSgyvenamumo tikimyhké (2001 — 2011 m.)
Visos Tikétinos mirtys Netikétos mirtys

mirtys (Ps <50 proc.) (Ps > 50 proc.)

19 5 (26 proc.) 14 (74 proc.)

Nestebima jokia tendencija (nei bendrodnirdaznio, nei netikty miré¢iy daznio kitimo)

per pastagu 11 m. laikotarp
Kiekviena netikta mirtis, identifikuota naudojant TRISS mogdedri bati analizuojama

individualiai ir nustatomi skubiosios pagalbos (tiek ikihospitaintiek skubiosios

pagalbos ligonié&e) veiksniaijtakog netikéta mirtj.
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4. ISvados

1. Lyginant mirusy ir iSgyvenusi pacient, laika nuo greitosios pagalbos kvietimo iki
paciento atvezimoligoning, ikihospitalinis laikas statistiSkai patikimai nesiskyr

2. Pagalbos lygis ikihospitaliniu laikotarpiu susijsu iSeitimi: pacientams, gavusiems
aukstesnio lygio pagadiiraumos iSeitys pagal Glazgo &eiskak buvo gerests.

3. Nerasta koreliacijos tarp greitosios medicinos pagalbos atvykimkio vieta bei
ligonio atvezimoi ligoning ir vaiko amziaus, traumos sunkumo, teiktos pagalbos
apimties, sezono, paros meto.

4. Sunky iSekiy atvejais kompiuterigs tomografijos tyrimas visada buvo atlikta per
2 val. nuo atvykima ligoning.

5. llgesnis laikas nuo paciento atveZimligonine iki pirmos skubiosios intervencijos
statistiSkai patikimai koreliavo su blogesne traumos iSeitimi.

6. Apskatiavus iSgyvenamumo tikimyb (Ps) pagal traumos skal pazeidim
sunkumo modgl(TRISS), 74 proc. méiy dél traumy patekoj netikety mir¢iy (Ps > 50
proc.) kategori.
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