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Epidemiology

● Trauma is most common cause of mortality and morbidity in the
US pediatric population

● Injures cause more fatalities among children than all diseases
combined

● Falls are common cause of severe injury – in infant group

● Bicycle-relatet mishaps (with/without interaction of motor
vehicles) – leading cause in older children and adolescents

● The home environment is the next most common scene of
pediatric injury

● The vast majority of pediatric trauma occurs as a result of blunt
trauma



CNS Injuries

● CNS is the most commonly injured isolated system

● Pediatric population recover more frequently and
more fully than similarly injured adults

● „Physiologic reserve” of the child – preservation of
cerebral oxygenation and perfusion

● Diffuse edema rather than focal space-occupying
lesions

● Early CT scanning may have minimal radiological
evidence of parenchyma injury



CNS Injuries - cont.

● Physical abuse is the most common cause of serious
head injury in children aged 2 years or younger

● Shaken baby syndrome (SBS)

– Retinal hemorrhage

– Subdural or subarachnoid hemorrhage

– Little evidence of external trauma



CNS Injuries - cont.

● The Glasgow Coma Scale (GCS) – modified version

– Best response in motor activity, verbal response and eye
opening

– Traumatic brain injury in children – clasification

● Mild (GCS 13 – 15)

● Moderate (GCS 9-12)

● Severe (GCS 3-8)

● Important! - regardless of GCS score, perform a
head CT if history of trauma and loss of
consciousness longer than 5 minutes or an altered
level of consciousness



Pediatric Glasgow Coma Scale

ACTIVITY SCORE INFANTS CHILDREN

EYE OPENING 4 SPONTANEOUS SPONTANEOUS

3 TO SPEECH OR SOUND TO SPEECH

2 TO PAIN TO PAIN

1 NONE NONE



Pediatric Glasgow Coma Scale

VERBAL 5 APROPRIATE WORDS OR SOUNDS ORIENTED

4 CRIES BUT CONSOLABLE CONFUSED

3 PERSISTENTLY IRRITABLE INAPPROPRIATE WORDS

2 RESTLESS, AGITATED INCOMPREHENSIBLE SOUNDS

1 NONE NONE



Pediatric Glasgow Coma Scale

MOTOR 6 SPONTANEOUS MOVEMENT OBEYS COMMANDS

5 LOCALIZES TO PAIN LOCALIZES TO PAIN

4 WITHDRAWS TO PAIN WITHDRAWS TO PAIN

3 ABNORMAL FLEXION ABNORMAL FLEXION

2 ABNORMAL EXTENSION ABNORMAL EXTENSION

1 NONE NONE



CNS Injuries - cont.

● Metabolism

– Total body metabolic demand is significantly elevated

● Control seizures and fever

● Initiate good nutritional support

● Enteric feeding is prefered



CNS Injuries - cont.

● Mild head injury (GCS 14-15)

– Transient loss of consciousness or amnesia

– Normal head CT scan findings

– Consider for discharge and home observation after at
least 6 hours

– Possible postconcussion syndrome (headaches, memory
loss, behaviour disturbances, impared concentration)



CNS Injuries - cont.

● Severe head injury (GCS 8 or less)

– Place intracranial pressure monitor as soon as possible
(elevated ICP danger

– Make hyperventylation first line of therapeutic
intervention

– Avoid hypoxia, hypoperfusion, hypoventylation, fluid
overload = prevent secondary brain injury



CNS Injuries - cont.

● Spinal cord injury

– Relatively uncommon in pediatric population

– Common cervical fractures – first 2 vertebrae

– Common spinal fracture mechanisms:

● Compression

● Flexion-distraction fracture of the lumbar spine (pay attention
on inappropriate use of lap seat belt!)



CNS Injuries - cont.

● SCIWORA – Spinal Cord Injury WithOut
Radiologic Abnormality

– Unique problem of pediatric population

– Incopletely calcified vertebral column of the child may
transiently deform with streching of the cord or nerve
roots with no residual anatomic evidence of injury

– Neurologic deficit may change or resolve



Thoracic injuries

● The second leading cause of death

● Isolated thoracic injuries (common in adults) relatively
uncommon in children

● Intra thoracic injury may exist in the absence of external
signs of trauma

● Pulmonary contusion and pneumothorax are frequently
present without rib fractures

● Radiographic evidence of pulmonary parenchymal injury
must be treated aggressively (adequate oxigenation and
ventilation)

● Severe pulmonary injury might require mechanical
ventilation



Thoracic injuries

● Tension pneumothorax or haemothorax are not
well tolerated by children (mobility of mediastinal
structures)

● Bronchial injuries and diaphragmatic lesions
more frequent than in adults

● Great vessel injuries less frequent than adults



Thoracic injuries - Traumatic
asphyxia

● Traumatic asphyxia is a unique injury in pediatric
trauma (the compliance of chest wall!)

● This injury is commonly the result of blunt
compressing thoracic trauma with sudden airway
obstruction and abrupt retrograde high pressure in
the superior vena cava

● Dramatic physical presentation: cervical and facial
cyanosis, vascular engorgement, subconjunctival
hemorrhage

● Despite this picture – good prognosis if treated
immediately



Abdominal Injuries

● Children are more vulnerable to major abdominal
injuries with very minor forces

● Anatomical differences
– Small, pliable rib cages
– Undeveloped abdominal muscles
– Spleen, liver, kidneys – vulnerable to injury

● Frightened children swallow a large amount of air
(consider gastric tube to decompress the stomach



Stomach injuries

● Blunt injuries occur more frequently in children than
in adults

● Usually blowout or perforation of the greater
curvature

● Greater risk shortly after a meal

● Symptoms:
– Peritoneal signs and/or bloody nasogastric drainage
– X-ray - pneumoperitoneum



Duodenal injuries

● Penetrating relatively uncommon in children
compared to adults

● Often associated with child abuse

● Typiccaly - Intramural duodenal hematoma



Small intestinal injury

● The most common site – the area of the Treitz
ligament

● Associated with lap seat belt use or rapid
deceleration

● Associated injury – flexion-distortion lumbar spine
injury



Rectal injuries

● Except for occasional straddle injury – child abuse
or deviant sexual activity

● Examine rectum under anaesthesia

● If child abuse is a possibility – contact apropriate
agency



Splenic injuries

● Relatively common in pediatric trauma

● A child's spleen stops bleeding spontaneously

● Manage conservatively (non-operative) unless the
spleen is hemodynalmically compromised – risk of
overwhelming sepsis following splenectomy

● Terms of conservative treatment
– Intensive care unit at least for 48 hours
– Experienced surgical team prepared to intervene if

needed
– Adequate anesthesia and transfusion services

immediately available



Hepatic injury

● Isolated hepatic injury, without disruption of the
portal vein, hepatic vein, or suprarenal inferior vena
cava – behaves clinically like a splenic injury

● Most patients respond to nonoperative management

● CT scan evaluation provides important prognostic
information (hematobilia or delayed rupture)



Pancreatic injury

● Mostly after blunt trauma
● CT scanning most useful (suggested by an elevated

amylase level)
● Prompt surgical treatment after right diagnosis is

essential



Renal injury

● Contusion is the most common in children
● Disruption of the ureteropelvic junction from

transient axial torsion and parenchymal injury -
second common

● Both lesions commonly associated with direct
blows to the back or flank

● Hemodynamically stable patients can be managed
conservatively

● If operation neccesary – make 1-shot intravenous
pyelogram to assess the function of the
contralateral kidney



Vascular injuries

● An injury to a major artery of extremity can result in
ischemia

● Most associated with orthopedic injuries (eg.
supracondylar fracture)

● Require early diagnosis – pay attention on
abnormalities in distal pulses and/or poor tisue
perfusion and coolnes of extremity

● Differential diagnosis – spasm usually lasts less than
3 hours; pulse absent longer than 6 hours – consider
thrombosis or transection



Orthopedic injuries

● Approx. 30-45% of children with trauma have
multiple injuries and at least one skeletal fracture

● Extremity fracture – check distal pulse and intact
sensation!



Child abuse - signs

● Fractures of long bones (under 3 yrs of age)

● Perioral injuries

● Frequent injuries, old scars and healed fractures on
x-ray

● Bites, rope marks, cigarette burns

● Genital or perineum injuries

● Burns in unusual areas

● Subdural haematomas without skull fracture



Pediatric Trauma Score

2 1 -1

>20kg 10-20kg <10kg

CNS

Minor

Component

Size

Airway Normal Maintainable Unmentainable

Systolic BP >90 mmHg 50-90 mmHg <50 mmHg

Awake Obtunded Coma

Skeletal None Closed fracture Open / multiple

Cutaneous None major/penetrating



The signs of schock

Limits (upper of pulse and respiratory rate; lower of syst BP)

HR

Infant 160 80 40

140 90 30

Adolescent 120 100 20

Syst BP Respiratory rate

Preadolescent


