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CTS (Level II TC): definitive treatment to any lesion

CTZ (Level I TC):  definitive treatment to any lesion not requiring highly specialised care

PST (EDT): ALS and surgical treatment of life threatening trauma related conditions

PS (ED): first aid facilities with no trauma capability

Total population: 1,509,805 (1/3 >65 years) 0-14:163,656     15-19: 63,710
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TC type & mortality TC type & mortality (ISS>25)

Mortality Among Injured Children Treated at Different Trauma Center Types
Sathya, C. et al.: Jama Surg 150, 874–881 (2015)

175 585 injured children aged  ≤18 years hospitalized in the US (252 level 1 & 2 TCs)  Jan 1, 2010 - Decmber 31, 2013



• Retrospective analysis of severely injured children (ISS>15) ≤18 years of age entered into the National Trauma Data 

Bank (2011-2012) 

• Subjects were stratified into 2 age cohorts: young children (0-14 years) and adolescents (15-18 years)

• A total of 10,028 children were included, median ISS 22 (IQR 17-29)

• 110 PTCs and 374 ATCs

Pediatric Mortality at Pediatric versus Adult Trauma Centers

Khalil, M., et al. J Emergencies Trauma Shock 14, 128–135 (2021)





Mitchell RJ, et al. Differences in survival outcome for severely injured paediatric trauma by type of trauma centre. J Paediatr Child Health. 2017;53(8):808-813.

• 1230 severely injured (ISS > 12) children, age <15 years

• Pts treated at a Level 1 ATC had 6.1 times higher odds of not surviving than if treated at a PTC 



Anatomical and physiological differences

• Airway

• Large head

• Higher fulcrum in the neck (higher SC injuries)

• Laxity of the vertebral column (SCIWORA)

• More deformable chest wall (internal organs injuries without rib 

fractures)

• Abdominal organs less protected by ribs, fat and muscles

• Vulnerable bones at the level of growth plates

• Large skin surface area (hypothermia)

Nonaccidental trauma  

Equipment

Medications & medications errors

Radiation exposure and ALARA approach (1 fatal cancer for every 

1000 CT scans performed in a young child)

Diagnostic strategies (FAST and DPL less used)

Clin Pediatric Emerg Medicine 11, 48–56 (2010)



• Poor sensitivity and negative predictive value

• Misses intra-abdominal injuries

Scaife ER et al. J Pediatr Surg (2013), Vol 48:1377-1383

Calder BW et al. J Trauma Acute Care Surg (2017), Vol 83:218-224

Holmes JF et al. JAMA (2017), Vol 317:2290-2296



Accordo Stato Regioni n. 248 del 21.12.2017

“Linee di indirizzo per la promozione ed il 

miglioramento della qualità, della sicurezza e 

dell’appropriatezza degli interventi assistenziali in 

area pediatrico-adolescenziale” 

Età pediatrica: 0-17 anni e 364 giorni



Association Between Trauma Center Type and 

Mortality Among Injured Adolescent Patients

Webman, R. B. et al. Jama Pediatr 170, 780 (2016)



Pediatric and adult trauma centers differ in evaluation, treatment, and outcomes for severely injured adolescents

Walther, A. E., et al. J. Pediatr. Surg. 51, 1346–1350 (2016)





PECARN dataset review, 20 participating hospitals (14 children), 5/2007 – 1/2010

N = 12,044 children < 18 years with blunt torso trauma (thoracic and abdominal) 

N = 973 confirmed abdominopelvic injury (62% SOI, 46% Pelvic fxr, 14% Vascular Injury-spleen related)

Angiography of abdomen/pelvis:

• 3% (29): 21 abdominal, 8 pelvic, 3 both.

• 11 splenic embolization only 

Median time to angiography from ED evaluation = 7.2 hours [IQR 3, 8]

The use of angiography in pediatric blunt abdominal trauma patients 

Fenton SJ, et al. J Trauma Acute Care Surg. 2016 Aug;81(2):261-5

“The emergent use of angiography with embolization is uncommon in pediatric patients with 

blunt abdominal injuries. The requirement that pediatric trauma centers have access to 

interventional radiology within 30 minutes may be unnecessary”



Pelvic Injuries

Pelvic Fractures ~ 5%

Overall greater plasticity and flexibility

Greater elasticity of the pubic symphysis and 

sacroiliac joints

Pediatric Pelvic Fracture Classification

I – Avulsion Injuries

II – Fractures of Iliac Wing

III – Stable pelvic ring fracture

IV – Unstable pelvic ring fracture

De la calva C et al. Pediatr Emerg Care (2018), EPUB ahead of print

Vo NJ et al. J Vasc Interv Radiol (2014), Vol 25:215-220



Single Institution, retrospective review over 10 years, pelvic fractures, ≤ 14 years

N = 81, mean age 10 years, 62% Boys

Type IIIA most common fracture, 46%

78% associated injuries

32% blood transfusion

11% PICU

9% overall mortality

5% required surgical intervention

NO angiography required

Pediatric Pelvic Fractures and Differences ComparedWith the Adult Population

De la Calva C., et al. Pediatr Emerg Care (2018), EPUB ahead of print



Dr. Stephen Fenton, Dr. Eric Scaife

Primary Children’s Hospital, Salt Lake City, Utah 
Population: 3 205 958



Implementation of shared Regional Trauma Protocols

• Field triage/communication

• Expedite referral

• Head trauma (minor and severe)

• Cervical (clearance) and spinal trauma

• Thoracic trauma

• Abdominal trauma

• Extremity trauma

• Child abuse

• Burns

Protocols should be tailored to the locally available resources and must define criteria for referral to higher 

levels of care → Limit preventible unnecessary transfers 

Development of a dedicated pediatric trauma network in Liguria





Resources adapted protocols



• Primary centralization to the most appropriate facility to 

provide definitive care based on trauma severity

• Transport to the nearest hospital if:

‣ Unable to secure the airway

‣ Unable to obtain hemodynamic stability

Newgard, C. D. et al. National guideline for the field triage of injured patients: Recommendations of the National Expert Panel on Field Triage, 2021. 

J Trauma Acute Care 93, e49–e60 (2022).



The Critical Care Physician is the 

leader of the trauma team:

• 1 Critical Care Physician (RRT)

• 1 Surgeon

• 1 ED physician

• 1 Critical Care Nurse (RRT)

• 1-2 ED Nurses 

• 1 Nurse Assistant  

Gaslini Trauma Team

Shock Room

“In more advanced trauma systems it is possible to 

simultaneously resuscitate and perform a CT scan”

ETC manual, edition 3.1 



2021 Total Cases: 14 (2 burns), mean activation time (all team present) 

3.77’+/-0,89 SD, RRT 42,77” +/-9,74 SD

• Time of activation

• Good communication 
(relevant data available)

• All team present

• 0 negative PRBC present 

• OR & CT activation



Telemedicine

• Dedicated ICU phone line (24/7)

• Sharing of images and clinical data

• Teleconsultation



Pediatric critical care transport: why?

• A single-center, prospective, cohort study (January 2001 and September 2002), 1085 infants and children 

referred to a tertiary care children’s hospital 

• 1021(94%) were transported by a specialty team and 64 (6%) by non-specialized teams 

61% 1.5%

Death at 28 days was more common among patients transported by non specialized teams (23% vs 9%)



Pediatric critical care transport

• Transport teams should be an extension of the ICU 

• Take the ICU to the patient in a controlled fashion, not rush the patient to the ICU 







Vehicle
Speed

(Km/h)

Range

(Km)

Ambulance
Legal 

speed
250-400

Rotor Wing 250 - 300 600-1250

Fixed Wing 640-950 3000-7200



• Trauma and myocardial infarction are two common clinical entities encountered by adult EMS transports 

• Only 10% of EMS transports involve pediatric patients

• EMS personnel are trained to provide supportive care until the patient reaches an emergency department 

• The most common clinical problems in children in need of transport involve the respiratory system 

• Half of all critical care pediatric transports require some form of airway intervention

Pediatric transport services usually fill the gap between the ED and the tertiary care facility

Ajizian SJ, et al. Interfacility Transport of the Critically Ill Pediatric Patient. CHEST. 2007;132(4):1361-1367. doi:10.1378/chest.07-0222.

Pediatric critical care transport: Gaslini-118 collaboration



• Pediatric training to EMS (118 Helicopter Transport Team)

• Close collaboration with the EMS (118 Helicopter transport 

team), joint teams

• Remote support (augmented reality)

Pediatric transport, training, remote support



Accountability

• Severity scores on admission

• Outcome scores

• Periodic cases review, network M&M meetings



Regional trauma prevention campaigns

• Helmets

• Car seats

• Falls

• Drowning

• Burns



Thank you







CEUS has been demonstrated to be almost as sensitive as contrast-enhanced CT in the detection of 

traumatic injuries in patients affected by low-energy isolated abdominal trauma, with levels of sensitivity 

and specificity up to 95%

Contrast-enhanced ultrasound (CEUS) in pediatric blunt abdominal trauma

Trinci, M. et al. J Ultrasound 22, 27–40 (2019)


