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Abstract

Etude des données préhospitaliéres, des profils Iésionnels, et des besoins interventionnels et
chirurgicaux chez les enfants gravement traumatisés: une étude rétrospective sur le réseau frangais

Occi.TRAUMA.

INTRODUCTION : Les traumatismes séveres pédiatriques demeurent une préoccupation majeure de santé
publique, mais les données épidémiologiques a ce sujet sont rares. Notre étude examine les données
préhospitalieres, les profils I1ésionnels et besoins interventionnels dans un centre de traumatologie de

Niveau 1 en France.

MATERIEL ET METHODE : Cette étude monocentrique rétrospective a inclus 339 enfants sur une période
de 9 ans, ayant subi un traumatisme grave au sein du réseau Occi.TRAUMA. Les données démographiques,
les interventions préhospitaliéres, les profils |ésionnels, et les interventions intra-hospitaliéres ont été

recueillies rétrospectivement a partir des dossiers médicaux.

RESULTATS : Sur les 339 enfants inclus, 66 % étaient des gargons et I'age médian était de 11 ans, avec un
ISS médian de 16. Le principal mécanisme lésionnel était les accidents de la route (63%), et 26% des enfants
étaient intubés en préhospitalier. Les |ésions graves les plus fréquentes concernaient la téte, I'abdomen et
les membres. La moitié des enfants avait un profil monolésionnel (traumatisme abdominal isolé puis
traumatisme cranien isolé) et I'association lésionnelle la plus fréquente était la coexistence d’un
traumatisme cranien et d’un traumatisme thoracique. Deux cent un patients (59%) ont nécessité une ou
plusieurs interventions de traumatologie, les plus fréquentes étant la ventilation mécanique (36%), la
chirurgie orthopédique (23%) et la transfusion massive (13%). Le décés concernait 9% des enfants, dont

72% étaient en état de mort cérébrale, tous les décés survenant chez les enfants de grade A.

CONCLUSION : Cette étude offre un apergu de notre population d'enfants gravement traumatisés, décrit

les parametres pré-hospitaliers, les associations Iésionnelles et les besoins interventionnels.
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Pre-hospital characteristics, injury profiles, surgical and therapeutic

intervention needs in children admitted for severe trauma: a retrospective

study in a regional French Trauma Network.

Background

Pediatric trauma remains a significant public health concern, with its impact extending
beyond immediate morbidity and mortality to long-term physical, psychological, and
socioeconomic repercussions.’? In the context of emergency medical care, trauma centers
play a pivotal role in providing a specialized treatment for the children who have sustained
injuries. The field of pediatric trauma triage has gained interest over the last decade. A lower
mortality was indeed observed in children admitted into specialized Pediatric Trauma Centers
(PTC).>* However, the number of such structures is limited which imposes either prolonged
prehospital transfers, or redirection toward less experienced centers. Moreover,
inappropriate prehospital triage toward an underprepared Trauma Center may lead to an
increased risk of diagnostic or therapeutic wandering, main causes of preventable morbidity
and mortality.> The development of Trauma Systems Network thus plays a huge role in

allocating the right patient to the right structure after the initial pre-hospital assessment.

In France, the organization of peditratric trauma care is inhomogeneous.® Different
types of pediatric trauma centers manage children across the country: Pediatric Trauma
Centers (PTC) were defined as centers exclusively dedicated to pediatric activities while
Combined Trauma Centers (CTC) are centers qualified to handle both adult and pediatric
cases. Except for certain densely populated regions, our French regional networks developed
in recent years do not include a sufficient number of severely traumatized children to ensure
acceptable expertise for exclusively pediatric teams. The multiplicity of possible post-
traumatic lesions, the rarity of severe forms, the complexity and multidisciplinarity of
treatments require a minimum volume to sustain individual and collective competence. This
limits the number of Pediatric Trauma Center on the French territory to centralize the volumes

of children taken care of per site. However, a regional network focusing on this kind of centers
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organization may impose prolonged prehospital transport times, for witch the impact remains
unclear.”® These extended transport times remain justified and valuable when specific

emergency interventions carried out in expert trauma centers are necessary.

Understanding the epidemiology of pediatric trauma cases is essential for improving
adequate triage, optimizing resource allocation, and enhancing patient outcomes. However,

data is scarce concerning the epidemiology of pediatric trauma in France.

This study aimed to conduct an in-depth analysis of the epidemiological patterns,
anatomical lesions, and need for urgent traumatological interventions in severe pediatric
trauma cases managed within a regional network centered around a French level | regional

combined trauma center.

Methods

1. STUDY DESIGN

Following institutional IRB approval (N°202201288), a retrospective review of pediatric
trauma managed in the trauma emergency room of our hospital was conducted using the data
from medical records over a period of more than 9 years (January 2014 to June 2023). All
children aged from 0 to 15 who were suspected to have sustained severe trauma by a
prehospital medical team (SAMU system) were directly admitted to the emergency room of
our trauma center following the Occi. TRAUMA Network guidelines for prehospital medical
triage (Fig. 1) and consecutively enrolled in this study. Patients were brought directly from the
accident scene by emergency medical services or transferred to our center from an outside
local hospital from the Network. Exclusion criteria were immediate death before CT-scan, lack

of data, late admission to the hospital (more than 48 hours from trauma).

2. MANAGEMENT OF PATIENTS

Our center, the Lapeyronie University Hospital Trauma Center (Montpellier, France) is
a certified combined adult and pediatric level | Regional Trauma Center. It is part of the

Occi.TRAUMA Network, a large network organizing the treatment of all severe trauma
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patients across the Occitanie Region and its 13 departments. The Occi. TRAUMA Network is
composed of two level | Trauma Centers, the Toulouse University Hospital Trauma Center and
our center at Montpellier, that split the Occitanie Region in halves (West: Toulouse. East:

Montpellier) and share the same pre-hospital grading system and regulation rules.

Upon admission, the initial assessment and resuscitation of these patients by the
trauma team was based on the European guidelines.'® As a Combined Trauma Center, injured
children were initially managed in the emergency room by an adult trauma leader, with
support from a pediatric Anesthesiologist who could be called in depending on the patient’s
age or the injury severity. Roles and responsabilities were previously determined through
institutional procedures and the initial phase timeline was codified, ranging between 10 and
20 minutes. A standardized work-up in the emergency room, including clinical examination, E-
FAST (Extended Focused Assessment with Sonography in Trauma) and blood samples, were
performed. Invasive emergency interventions (i.e., chest-tube insertion, endotracheal
intubation, haemostatic sutures...) could also be performed according to the clinical context.
Once initial stabilization was achieved, a whole-body contrast-enhanced CT-scan was
performed following our institutional protocol. Depending on the injury assessment, other
pediatric physicians could be integrated afterwards into the management of these children to
establish optimal management strategies and appropriate hospitalization unit: surgical floor,
continuous care or intensive care units. Our Trauma Center features a dedicated Pediatric
Intensive Care Unit (PICU), pediatric surgeons on call 24/24h, and interventional radiology
department. While most of these units were pediatric, adult units could also be chosen in

some cases.

3. DATA COLLECTION

For each patient, demographic data including age, sex, mode of arrival to hospital,
location of the accident and transfer time, mechanism of injury, vital signs (Glasgow Coma
Scale, blood pressure, respiratory rate) and prehospital procedures (vasopressors, mechanical
ventilation, blood transfusion, hemostatic interventions...) were analyzed. Initial pre-hospital

assessment was made using the Occi. TRAUMA Network pediatric-specific grading system (Fig.



1). Intra-hospital data including injury profile established by CT-scan, any kind of surgery or
embolization procedure, and hospitalization unit were collected. Patients’ injury severity was
then evaluated using the Injury Severity Score (ISS) and the Abbreviated Injury Severity Scale

(AlS).1! Data was collected from admission and discharge notes (DxCare Software).

4. STUDY DEFINITIONS

Initial pre-hospital assessment was made using the Occi. TRAUMA Network pediatric-
specific grading system (Fig. 1). This grading mainly considers pre-hospital hemodynamic,
respiratory, neurologic parameters, according to the seriousness of their injuries at
presentation on scene. The Occi.TRAUMA Network pediatric-specific grading system
establishes three levels of clinical severity: grade A (unstable patient despite treatment), B
(stabilized after treatment or anatomic criteria) or C (stable with high energy mechanism of

injury, age and comorbidities).

Once the injury assessment has been precisely established by the CT scan, severe
trauma was defined by an ISS higher than 15, and severe lesions were defined by an associated

AIS of 3 or more.

To assess the severity of patient’s clinical condition and the intensity of emergency
procedures required, the Need For any Trauma Intervention (NFTI) concept was used.'? Need
For Trauma Intervention (NFTI) was developed by Foreman et al. in 2017 to account for acute
resource utilization during trauma resuscitations. This innovative tool provides a novel
approach to detect early consumption of critical resources procedures. NFTI has been studied
in adult and pediatric trauma populations.'3 In our study, we considered any type of surgery,
embolization procedure, need for massive transfusion, mechanical ventilation, but also chest
tube insertion, Intra-Cranial Pressure (ICP) monitoring, cerebrospinal fluid derivation and

intra-aortic occlusion balloon use (REBOA).

5. STATISTICAL ANALYSIS

29



Study population was first divised into 2 groupes according to the Need For any Trauma
Intervention (NFTI+), or not (NFTI-). Categorical data were expressed as numbers
(percentages). Quantitative data were expressed for parametric continuous variables as
averages + Standard Deviation (SD) and nonparametric continuous variables as medians and

Inter-Quartile Range (IQR).

Results

1. DEMOGRAPHICS AND PRE-HOSPITAL DATA.

Over the 9-year study period, 339 children were admitted to our center. Demographics
and pre-hospital data are detailled in the Table 1. Most patients were males (66%), the median
age was 11 years, with approximately 30% of children aged between 14 and 15. Road traffic
accidents were the most frequent mecanisms of injury (63%), of which 27% were car
accidents, 25% motorcyle or bicycle accidents and 13% pedestrian. Falls accounted for 24% of

all trauma cases while agressions represented 29 (9%) cases with 8 (2%) penetrating wounds.

About half of children admitted in our emergency room benefited of resuscitation
interventions during the pre-hospital phase. Intubation and mechanical ventilation were
initiated in a quarter of all cases, mainly for inability to protect airway due to altered
neurologic status (86%) while only 14% were intubated because of respiratory failure.
Hemodynamic instability justified the pre-hospital initiation of Norepinephrin in 9% of cases,
while pre-hospital Red Blood Cells (RBC) transfusion occurred in 4% of children. Pre-hospital
hemostatic interventions were applied in 35 (10%) children: half of them involved pelvic
binders (54%), a quarter involved tourniquets (23%). Furthermore, 11% required sutures, 9%

involved external compression and 3% involved packing.

The proportion of direct admissions from the trauma scene was predominant (78%)
compared to secondary admissions through a non-Level | Trauma Center of the Occi. TRAUMA
Network and mean transfer time was 49.7 + 40.2 minutes. The majority of children (59%) were
transported to our center from inside our own department (Hérault) while 41% were admitted

from another department affiliated to our Trauma Network. Concerning primarily transferred
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children, 99 (29%) were in less than 30 minutes, 102 (30%) between 30 and 60 minutes, and
64 (19%) in more than 60 minutes. Regarding secondary transfers, the duration was less than
30 minutes for 6 children (2%), between 30 and 60 minutes for 29 (9%) of them, and more
than 60 minutes for 39 (12%) cases. Regarding the pre-hospital assesment grading system
used in our Trauma Network, grade A represented 34% of our population while grade B and

grade C represented 27% and 39% respectively.

2. INJURY PATTERNS.

The median Injury Severity Score (ISS) was 16, with 55% of trauma cases scoring 16 or
above. Severe injuries were more frequently located in the head area with 101 (30%) patients
having an AIS Head >3. Abdominal severe injuries and extremities severe lesions were also
frequent, accounting for 93 (27%) and 77 (23%) children respectively while thoracic, facial and
external severe injuries accounted for 52 (15%), 32 (59%) and 29 (9%) of our population. Figure

2 details the distribution of severe injuries.

Half of the children had a monolesion profile with only one organ severely affected
(Table 2). The most common monolesion profile was severe abdominal injury (17%), followed
by severe traumatic brain injury (14%). In the other half of the cases, multiple severe lesions
coexisted. The most frequently encountered severe injury association was the feared co-

existence of traumatic brain injury associated with thoracic trauma (8%).

3. NEED FOR INTERVENTION AND PROCEDURES.

In our study, 201 of the 339 children (59%) needed any Trauma Interventions. The majority
of them were grade A (53%), but grade B and grade C were also represented in similar
proportions (24% and 22% respectively). In other words, 45 of the 339 childen (13%) were
grade C but also requiring any type of trauma intervention. Among all NFTI positive children,

76% had an ISS > 15, which could highlight a trend for correlation between ISS and NFTI.
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Factors that might be associated with an increased risk for trauma intervention were a
prehospital grade A, associated with a 92% need for trauma intervention compared with grade
B and grade C (54% and 34% respectively), need for a prehospital RBC transfusion (100% of
trauma intervention) or hemostatic intervention (80%). Glasgow Coma Scale < 8, pre-hospital
mechanical ventilation, and pre-hospital introduction of vasopressors also might be correlated
with occurrence of any trauma intervention (100%, 99%, and 97% respectively). Severe lesions
(defined by an AIS > 3) all seemed associated with an increased need for trauma intervention,
but the strongest associations were found for severe external, severe extremity, severe facial
and severe thoracic injuries (97%, 92%, 91%, and 89% respectively). In case of multiple severe
trauma, the need for any trauma intervention was always higher than 80%, regardless of the

type of lesion association.

Children that didn’t need any trauma interventions (NFTI-) were mostly graded B or C
(30% and 63% respectively) and needed very few prehospital interventions, mainly hemostatic
intervention in 5% of those cases. Mecanism of injury distribution between NFTI negative
patients seemed similar to the NFTI positive group. Transfer time and proportion of primary
and secondary transfers also seemed similar between the NFTI positive and negative groups.
NFTI negative could be less likely to have bones, facial and external severe lesions (less than
5% for each of those lesions). Although no death was reported in the NFTI negative group,

37% of all those children needed an hospitalization in PICU.

Medical and surgical procedures composing the NFTI criteria are all detailed in Figure 3.
The most frequent medical intervention was mechanical ventilation, occuring in 121 (36%)
children with 23% of all children ventilated for two consecutive days or more. The mean
duration of mechanical ventilation was 5.2 days. Activation of a massive transfusion protocol
occurred in 44 (13%) of children and insertion of an intra-aortic occlusion balloon for

refractory hemorrhagic shock was needed in 2 (1%) patients.

By focusing on the details of interventional procedures, intracranial pressure monitoring
and external lumbar drainage occurred in 38 (11%) and 5 (2%) children respectively (Table 3).
Chest tube was inserted in 33 children (10%). Regarding surgeries, the occurrence of

abdominal surgery was relatively low, although abdominal severe lesions were frequent,
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which illustrates the use of Non Operative Management (NOM) strategies. On the contrary,
orthopedic limb surgeries were frequent with 30 surgeries of the upper limb and 52 surgeries
of the lower limb. Ten patients (3%) required a craniectomy, which highlights the severity and

frequency of brain severe injuries and refractory intracranial hypertension in our population.

4. MORTALITY AND IN-HOSPITAL OUTCOMES.

After initial stabilization in the Resuscitation room, 198 children (58%) were hospitalized
in the PICU. Sixty-three (18%) were hospitalized in a Continuous Care Unit for close
monitoring, 78 children (22%) were hospitalized in a conventional hospitalization unit, and
only 2 patients were discharged to home. Mean Length of stay (LOS) in the ICU was 2.9 days
and mean total in-hospital LOS was 11.7 days. Factors that might be associated with an
increased LOS were ISS > 15 (mean LOS ICU at 4.7 days and mean total LOS at 16.6 days), a
grade A at the pre-hospital assessment (mean LOS ICU of 5.1 days and mean total LOS of 15.8
days).

With 29 deaths during the study period, overall mortality was 9%, with a mean time to
death of 3.6 days. Brain death accounted for 72% of all death. Seventy-six percent of all death
were caused by road traffic accidents, while falls and agressions only accounted for 14% and
10% respectively, and 76% of all cases were boys. Among all these patients, 97% had an ISS >
15 and all of them were ranked grade A during the pre-hospital assesment, with 86% of deaths
having a Glasgow Coma Scale (GCS) < 8 and 80% under mechanical ventilation at the
prehospital phase. Fifty-five percent of all deaths came from within our department and 45%
from another department of our Trauma Network, with 86% (25/29) primarily admitted and
14% admitted after secondary transfer and a mean transfer time of 41.9 minutes. Severe head
injuries were the most represented ones with 26/29 (90%) of all deaths having an AIS Head >3

while an AIS >3 for facial or external injuries was found in only 24% of the deaths.
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Discussion

The role of a Trauma Network is to optimize the allocation of the right patient to the
right structure, thus improving patient’s outcomes while minimizing the costs and the rates of
overtriage and undertriage to acceptable ranges as defined by the American College of
Surgeons (below 35% and 5% respectively).}* The impact of Trauma Network on outcomes has
been repeatedly studied both in adults and children.’>' An efficient and standardized
prehospital assessment system allowing for fast yet precise evaluation of each patient severity
and specialized Trauma Centers with the matching resources are the cornerstones of a healthy

Trauma Network.”

The aim of our study was to precisely describe the epidemiology of pediatric trauma
over almost a decade in a Level | French Trauma Center. As reported in other studies, boys
were more frequently injured than girls, and had a worsened prognosis as they accounted for
76% of all death.'®!° The mean age was 11 years old with more than 30% of the patients being
teenagers which is consistent with the findings of prior studies.?° Road traffic accidents were
the main mechanism of injury, accounting for approximately 60% of children while this
mechanism was responsible for 75% of all deaths, despite a great deal of trauma prevention,
which demonstrates their particularly dangerous nature and reminds that road safety
measures should still be a major public health concern in our country. Falls were the other
main mechanism of injury, representing 24% of all injuries while its mortality was lower (14%).
Those findings were also consistent with other studies.?®?! Regarding pre-hospital
assessment, the distribution among the various grades seemed even with each grade

accounting approximately for one third of all children.

The main injury profiles found in our population were in absolute number: isolated
abdominal severe injuries, isolated head severe injuries and isolated extremities severe
injuries, followed by the associations of severe head and thoracic injuries, severe head and

extremities injuries and severe head and abdominal injuries.'%2223

More than half of all children suffered from severe multiple trauma. Moreover, our

mortality rate was higher than the findings of similar studies, probably indicating that our
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population suffered from more severe trauma.?*2¢ Indeed, the median ISS of our population
was also higher than what has been reported in other studies and more than half of our
population was first hospitalized in the ICU. All the deaths occurred in patients who were
assessed as grade A during the prehospital phase, illustrating the high negative predictive
value of our grading system for mortality. Indeed, prehospital triage tools that prioritize
physiological parameters have been shown to more accurately predict mortality, need for ICU
admission and surgical requirements.?”*® We observed a trend for higher mortality with road
car accidents, need for vasopressors or mechanical ventilation, Glasgow < 8 or any kind of
grade A criteria during the prehospital phase. All multiple severe traumas had mortality rates
higher than 25% (except for the association of facial and extremity injuries: 17%). The
combination of a severe external injury with severe brain, severe thoracic or severe abdominal
injury were the deadliest with a mortality rate of 75%, 60% and 50% respectively. Isolated
severe brain or external injuries also had mortality rates around 25%. Particular attention
should be paid to those elements during the initial prehospital assessment to identify the

children with the highest risks of death.

Overall, each of the trauma interventions studied in this study had a relatively low
occurrence, the most frequent one being orotracheal intubation for mechanical ventilation
(121 children over a decade equivalent to one per month) while others like external lumbar
drainage occurred much less frequently (5 children over a decade). This highlights the issue of
physicians training for such rare events and the need for centralization in specialized
structures to maintain an adequate volume for skill maintenance. Factors associated with a
high risk of trauma interventions were similar to those associated with increased mortality:
high prehospital grading, need for haemostatic intervention, RBC transfusion, vasopressors or

mechanical ventilation, multiple severe trauma.

The impact of transfer time and interhospital transfer on patient outcomes remains
unclear, two meta-analyses found inconsistent effect of “directness” of transfer on patient
outcomes but suffered from high heterogeneity.®? In this context, a strategy aiming to transfer

patients at risk for trauma intervention to a level | Trauma Center might have some value.
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The main limitation of this study was its retrospective and descriptive design and the
absence of follow-up for quality of life and functional outcomes measures. Future research
should aim to define more precisely the NFTI criteria, to refine the impact of primary and
secondary transfer on patient outcomes, and to identify more precisely all factors associated
with the need for any trauma intervention to improve prehospital assessment and adequate

triage.

Conclusion

This study provides an overview of our population of severely injured children, details
the prehospital parameters, the injury associations, the intervention needs and the main
outcomes. These data could contribute to the improvement of the triage process, thereby

optimizing the prognosis of our patients.
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Table 1. Admission characteristics and outcomes

. Need for Trauma No Need for Trauma
All children . .
Interventions Interventions
n=339 n=201 n=138
Median Age (years) 11 [6-14] 11[7-14] 10 [5-14]
Male, n (%) 224 (66%) 139 (69%) 85 (62%)
Mechanism of injury, n (%)
Car crash 92 (27%) 56 (28%) 36 (26%)
Motorcycle/Bicycle 84 (25%) 53 (26%) 31 (22%)
Pedestrian 45 (13%) 29 (14%) 16 (12%)
Fall 83 (24%) 41 (20%) 42 (30%)
Assault 35 (10%) 20 (10%) 12 (9%)
Prehospital interventions, n (%)
Mechanical ventilation 87 (26%) 86 (43%) 1 (1%)
Vasopressors 31 (9%) 30 (15%) 1 (1%)
RBCs Transfusion, n (%) 12 (4%) 12 (6%) 0 (0%)
Haemostatic interventions 35 (10%) 28 (14%) 7 (5%)
Prehospital grade, n (%6)
Grade A 116 (34%) 107 (53%) 9 (7%)
Grade B 91 (27%) 49 (24%) 42 (30%)
Grade C 132 (39%) 45 (22%) 87 (63%)
Transfer Time
Mean duration (minutes) 49.7+£40.2 46.2 £33.3 54.7+48.1
Primary transfers 265 (78%) 157 (78%) 108 (78%)
Mean (minutes) 446 £33.1 40.2+£27.7 51.0+39.7
Less than 30 minutes 99 (29%) 63 (31%) 36 (26%)
Between 30 and 60 minutes 102 (30%) 61 (30%) 41 (30%)
Longer than 60 minutes 64 (19%) 33 (16%) 31 (22%)
Secondary transfers 74 (22%) 44 (22%) 30 (22%)
Mean (minutes) 67.8+42.7 67.6 £40.1 68.2 £ 48.6
Less than 30 minutes 6 (2%) 2 (1%) 4 (3%)
Between 30 and 60 minutes 29 (9%) 19 (9%) 10 (7%)
Longer than 60 minutes 39 (12%) 23 (11%) 16 (12%)
Severe injuries, n (%)
Head >3 101 (30%) 78 (39%) 23 (17%)
Face & Neck AIS >3 32 (9%) 29 (14%) 3 (2%)
Thoracic AIS >3 52 (15%) 46 (23%) 6 (4%)
Abdominal AIS >3 93 (27%) 58 (29%) 35 (25%)
Pelvis and Extremities AIS >3 77 (23%) 71 (35%) 6 (4%)
External AIS >3 29 (9%) 28 (14%) 1 (1%)
Median 1SS 16 [9-25] 21 [16-34] 9 [4-16]
ISS > 15, n (%) 187 (55%) 152 (76%) 35 (25%)
Post-ER hospitalization Unit, n (%)
PICU 198 (58%) 147 (73%) 51 (37%)
Continuous Care 63 (18%) 18 (9%) 46 (33%)
Conventional Unit 74 (22%) 36 (18%) 41 (30%)
Outcomes
ICU days 29+6.1 41+75 12+25
Hospitalization days 11.7 £15.7 154 +18.7 6,4 6.6
Mortality, n (%) 29 (9%) 29 (14%) 0 (0%)

Data are expressed as mean = SD or median (interquartile range) as number of patients (percentage) as appropriate.
RBC: Red Blood Cell; ER: Emergency Room; PICU: Pediatric Intensive Care Unit; AIS: Abbreviated Injury Scale;
ICU: intensive care unit; ISS: injury severity score;



Table 2. Injury association profiles

AIS>3 Head Face/Neck Thorax Abdomen Extremities/ External
n (%) n (%) n (%) n (%) Ee&; n (%)
Head 18 (5%) 26 (8%) 20 (6%) 25 (7%) 8 (2%)
Face/Neck 7 (2%) 7 (2%) 12 (4%) 6 (2%)
Thorax 16 (5%) 16 (5%) 5 (1%)
Abdomen 16 (5%) 4 (1%)

Extremities/
Pelvis

External

Total

101 (30%) 32 (9%) 52 (15%)

93 (27%)

77 (23%)

11 (3%)

29 (9%)

Shaded boxes : isolated severe lesions

Green boxes : incidence lower than 5%

Orange boxes : incidence between 5% and 10%
Red boxes : incidence over 10%
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Table 3. Details of medical and surgical interventions

Interventions All patients
n %
Medical Intervention 134 39.5%
Mechanical Ventilation 121 35.7%
Chest tube 33 9.7%
Massive transfusion 44 13.0%
REBOA 2 0.6%
ICP 38 11.2%
ELD 5 1%.5
Embolization 11 3.2%
Spleen 6 1.8%
Kidney 2 0.6%
Liver 1 0.3%
Pelvis 1 0.3%
Other 1 0.3%
Orthopedic surgery 79 23.3%
Damage control 10 3.0%
Pelvic ring 6 1.8%
Upper limb 30 8.9%
Lower limb 52 15.3%
Abdominal surgery 17 5.0%
Liver packing 5 1.5%
Digestive resection 6 1.8%
Gastrointestinal suturing 1 0.3%
Splenectomy 1 0.3%
Biliary ducts 2 0.6%
Unnecessary 2 0.6%
Neurosurgery 43 12.7%
Spinal 11 3.2%
EVD 11 3.2%
Craniectomy 10 3.0%
Extra-axial hematoma 8 2.4%
Maxillofacial surgery 26 7.7%
Osteosynthesis 16 4.7%
Debridement 13 3.8%
Vascular surgery 2 0.6%
Thoracic surgery 3 0.9%
Urologic surgery 2 0.6%
Total 201 59%

REBOA : resuscitative endovascular balloon occlusion of the aorta.
ICP : Intra cranial pressure

ELD : External lumbar drainage

EVD : External Ventricular drainage
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Figure 1. Pre-hospital triage of severe pediatric trauma in Occitanie (France).
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Figure 2. Severe injuries defined by the Abbreviated Injury Score (AIS)

40%

30%

20%

10%

0%
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Figure 2. Need for Trauma interventions
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SERMENT
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Etude des données préhospitaliéres, des profils Iésionnels, et des besoins interventionnels et

chirurgicaux chez les enfants gravement traumatisés: une étude rétrospective sur le réseau francais

Occi.TRAUMA.

Introduction
Les traumatismes sévéeres pédiatriques demeurent une préoccupation majeure de santé publique, mais les
données épidémiologiques a ce sujet sont rares. Notre étude examine les données préhospitalieres, les

profils 1ésionnels et besoins interventionnels dans un centre de traumatologie de Niveau 1 en France.

Matériel et méthode

Cette étude monocentrique rétrospective a inclus 339 enfants sur une période de 9 ans, ayant subi un
traumatisme grave au sein du réseau Occi.TRAUMA. Les données démographiques, les interventions
préhospitalieres, les profils lésionnels, et les interventions intra-hospitalieres ont été recueillies

rétrospectivement a partir des dossiers médicaux.

Résultat

Sur les 339 enfants inclus, 66 % étaient des garcons et I'dge médian était de 11 ans, avec un ISS médian de
16. Le principal mécanisme Iésionnel était les accidents de la route (63%), et 26% des enfants étaient intubés
en préhospitalier. Les |ésions graves les plus fréquentes concernaient la téte, I'abdomen et les membres. La
moitié des enfants avait un profil monolésionnel (traumatisme abdominal isolé puis traumatisme cranien
isolé) et I'association Iésionnelle la plus fréquente était la coexistence d’un traumatisme cranien et d’un
traumatisme thoracique. Deux cent un patients (59%) ont nécessité une ou plusieurs interventions de
traumatologie, les plus fréquentes étant la ventilation mécanique (36%), la chirurgie orthopédique (23%)
et la transfusion massive (13%). Le décés concernait 9% des enfants, dont 72% étaient en état de mort

cérébrale, tous les déces survenant chez les enfants de grade A.

Conclusion
Cette étude offre un apergu de notre population d'enfants gravement traumatisés, décrit les parameétres

pré-hospitaliers, les associations lésionnelles et les besoins interventionnels.

Mots clefs : Traumatisé sévere, Pédiatrie, Réseau de traumatologie, Triage, Besoins interventionnels, Délai
de transfert, Epidémiologie
Keywords: Severe Trauma, Child, Trauma Network, Triage, Need for Trauma interventions, Transfert time,

Epidemiology

Spécialité : Anesthésie-réanimation et médecine péri opératoire
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