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I. PEDIATRIC TRAUMA

II. Intro

A. 2 million children are injured each year in U.S.

B. This is the most serious health issue for this population

C. The order and priorities of assessment and management of the injured child are the same as in an adult

III. Anatomic differences with the adult

A. Size and shape

i. Small body mass

ii. Greater force apply per unit body area

iii. less fat

iv. less elastic connective tissue

v. Close proximity of multiple organs

B. Skeleton

i. Incompletely calcified

ii. Long contusion without rib fracture

C. Surface area

i. Child’s body surface area/body volume

ii. High risk for hypothermia

D. Psychologic status

E. Effects on growth and maturation:  60% of the child who sustain severe multi-system trauma have residual personality changes

IV. Airway Management

A. Anatomy

i. The smaller the child, the greater the disproportion between the size of the cranium and mid-face

ii. Larger soft tissues in the infant (tongue – tonsils)

iii. Larynx has more anterocaudal angle

iv. The infant’s trachea is short in length and grows to seven cms at 18 months

B. Management

i. Chin lift, jaw thrust maneuver

ii. Oral airway and AMBU before intubating

iii. Orotracheal intubation:  same as adult, method of choice of intubation, but don’t need cuff because larynx is conic formation and the cricoid seals and don’t need cuff, cuff can lesion the trachea and result in edema

iv. Nasotracheal intubation should not be performed in children

v. Cricothyroidotomy:  needle cricothyrotomy

C. Ventilation

i. Children 30 breaths/minute, large children 20 breaths/min

ii. Tidal volume 7cc/kg

iii. Acidosis respiratorio is most common acid base abnormality during peds resuscitation due to hypoventilation, need to hyperventilate if this happens

iv. Tube thoracostomy: smaller sizes

V. Shock

A. Recognition

i. The increased physiologic reserve of the child allows the maintenance of nearly normal vital signs even in the presence of severe shock (think of a new car)

ii. Tachycardia, poor skin perfusion are the keys

iii. Blood pressure – urine output

iv. Systolic: min Hg + 2 (age in years), diastolic 2/3 systolic

v. Hypotension and bradycardia are late findings

B. Fluid resuscitation

i. 0.5-1.5cc/kg is urine output (2cc/kg is polyuria)

ii. 25% blood loss to produce clinical manifestations 

iii. 20cc/kg divides by 80cc/kg = 25%

iv. monitoring

1. slowing heart rate <130 beats/min

2. increase pulse pressure >20 min

3. decrease skin mottling

4. increase warm of extremities

5. clearing of sensorium

6. increased systolic blood pressure (>80 min Hg)

v. if no response, give second bolus 20 cc/kg crystalloid

vi. blood transfusion 10cc/kg PRBC if still no response

C. <25% blood volume loss

i. cardia: weak, thready pulse, increased heart rate

ii. CNS: lethargic, irritable

iii. Skin: cool, clammy

D. 25-45:  inc heart

E. >45:  hypertension

VI. Venous access

A. Common femoral veins should be avoided in infants and children because high risk of venous thrombosis an the possibility of ischemic limb loss, after placing catheter here, patient develops ischemia and loses the extremity, depends on the age, older patient, 5, 6 years old, may not have this problem

B. Intraosseous infusion: <6 years old, cellulites, osteomyeo circulation time to the heart is 20 seconds, proximal tibia best site, 45 degree insertion, aspirate if have bone marrow, positionis confirmed, then give liquids and meds, the time in 20 seconds, temporary because should find permanent venous access

C. Venous cutdown >6 years old: greater saphenous at the ankle, medium cephalic veins at the elbow, main cephalic vein higher in the upper arm, external jugular

VII. Thermoregulation

A. Thin skin lack of subcut fat contribute to inc evaporative heart loss

B. Hearters, warms blankets

C. Infants move to OR in a warming crib

VIII. chest trauma

A. child’s chest wall very compliant allowing for the transfer of energy to the intrathoracic soft tissues

B. same abnormalities to those at the adult

C. mobility of mediastinal structures makes the child more sensitive to tension pneumothroax and flail segments

D. The identification of rib fractures implies massive energy transfer and poorer prognosis

E. Children sstain bronchial injuries and diaphragmatic ruptures more frequently than adults

F. Injury to great vessels is infrequently

G. Penetrating trauma managed same as adult

IX. abdominal trauma

A. penetrating trauma is managed as in the adult

B. assessment

i. gently assessment of the tone of abdominal musculature

ii. decompression of stomach with NGT

iii. foley catheter

C. peritoneal lavage

i. less often use than the adult

ii. interpretation of results are the same as in adult

iii. 10cc/kg

iv. only if unstable and can’t be taken to the CT scan

D. CT scan: for stable patient

E. Selective nonoperative management of children with blunt abdominal injuries is performed in many trauma centers

X. Head trauma

A. Assessment

i. Children recover better than adults

ii. Children are particularly susceptible to the effects of the secondary brain injury

iii. Hypotension from blood loss of subgaleal or epidural space may occurred:  if lose 50cc its problem

iv. Bulging fontanelle or suture diastases should be treated as a more severe injury

v. Vomiting is common after head injury in children in children and does not necessarily imply increased intracraneal pressure

vi. Seizures occurring shortly after head injury more common in child and are usually self limiting

vii. GCS for children young than 4 years

viii. ICP monitoring in children should be considered early

B. Meds for convulsions

i. Phenobarb

ii. Diazepam

iii. Pheytoin

C. Successful management of DAI (diffuse axonal injury)

i. rapid and early assessment ABCDE

ii. Neurosurgery consultiation

iii. CT seee edema

iv. Prevention of secondary brain injury

XI. Spinal trauma

A. 5% of all spinal cord injuries

B. Anatomic differences

i. Interspinous ligaments and joint capsules are more flexible

ii. The uncinate articulations are poorly developed and incomplete

iii. Vertebral bodies are wedged anteriorly and tend to slid toward with flexion

iv. Facets joints are flat

v. Large head

vi. Adult trauma do lateral cervical have 90% assurity no problem, but its only 60% if child because lots of noncalcified soft tissue

C. 40% of children < 7 years have anterior displacement C2-C3 (question), majority of time this is normal

XII. Extremity trauma

A. Additional concern of growth plate injury

i. History

ii. Blood loss associated with long bone and pelvic fracture is greater in the child

iii. Growth plate

iv. Fractures unique to the immature skeleton

1. greenstick fracture

2. supracondlar fractures at elbow or knee have high propensity for vascular injury

XIII. epidemiology


A. blunt > penetrating

B. programs of prevention

XIV. TRAUMA IN PREGNANCY

XV. Anatomic

A. Uterus:  12th leaves the pubis, 20 weeks, in the umbilicus, at 36 weeks the baby hasn’t encajado and is very high, later the baby lowers a little

B. 2nd trimester higher risk to amniotic fluid embolism and DIC

C. the lack of placental elastic tissue predisposes to shear forces between placenta and uterine wall leading to abruption placentae

D. cardiac output decreases later in pregnancy, should be decubitus lateral left to avoid vena cava compression

E. blood pressure falls a little later because vena cava compression

F. get varices because compressionv ena cava

G. EKG changes

H. Volume blood increases 40-50% by 34 weeks

I. Increases RBC number along with increase plasma

J. Symptoms of hypovolemia after losing 30-35% of blood volume (important) grade III hemorrhage

K. Serum albumin falls to 2.2-2.8 g/dl by dilution effect

L. Respiratory increases because progesterone increased, have increased minute volume

M. GI tract because hormone effect has prolonged gastric emptying, intestines are relocated to the upper apart of the abdomen

N. Hydronephrosis because size uterus, increased GFR

O. Endocrine:  larger pituitary gland, larger pubis symphisis, can see sheehan’s syndrome if suffer severe hemorrhage

P. Musculoskeletal:  widens sympthois spubis 408 mm

Q. Sacroiliac joint spaces are increased

R. Neurologic: eclampsia may mimic head injury

XVI. penetrating

A. likelihood of uterine injury increases

B. uterine musculature, amniotic fluid and conceptus decreased the incidence of maternal visceral injuries

C. blunt: amniotic fluid acts as a buffer to direct fetal injury

D. indirect injuries to the fetus

E. lap and shoulder belt is the best protection for mother and fetus

F. severity of maternal injury determines the outcome of mother and fetus

G. most frequent fetal injuries skull fracture and intracraneal hemorrhage

H. hypovolemia of mother, constricts blood vessels, including to the uterus through placenta, so even though mom shows no signs of hypovolemia, the child could be suffereing

XVII. initial assessment:  left side position unless pine trauma is suspected, then we can put a pillow to lift the right side and the other is that we have to monitor the hypovolemic status of the patient with CVP, no blood in the vagina, amniotic fluid in the vagina, watch with Doppler to check for fetal distress, and the election study is US abdominal, can give information about if there is blood or liquid inside the abdominal cavity, can see if patient has abruptio placentae, if baby is moving

XVIII. definite care

A. if doubt about pelvis rupture, must do xray, because the bienestar of the madre is what will determine the outcome of the fetus

B. uterine rupture: surgical exploration, repair ruptured viscera

XIX. fetal maternal hemorrhage:detection of fetal RBC in maternal circulation, treatment: Rh immunoglobulin to all Rh negative pregnant trauma patients (300 mg of Ig/30cc fetus maternal hemorrhage

XX. if patient I sdead 3-5 minutes, there is no reason to do cesarea, because baby probably had suffered long or longer time

XXI. pelvic fractures are associated to massive retroperitoneal bleeding

