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Initial Management of Pediatric Trauma

Yo Huh, M.D.", John Cook-jong Lee, M.D."?

Department of Surgery* and Department of Emergency Medicine?,
Ajou University School of Medicine, Suwon, Republic of Korea

Multiple traumas is the leading cause of death and disability in children. There are fewer resources and less attention to the
treatment of an injured child compared with that of an injured adult. There is no pediatric trauma center in Korea. Insufficient
training and lack of experience in the management of injured children may be the key factors that contribute to children
disability and deaths. Primary survey in pediatric trauma does not differ from that in adult trauma, and the basic concepts of
advanced life support that have been used for adults remain applicable and critical for injured children. We need to remember
the differences in physiology, anatomy of the airway, response to blood loss, thermoregulation, and special equipment for
successful resuscitation. Thus, we need to pay close attention to the initial approach for pediatric trauma patients. This review
provides the basis for strategies of initial management of pediatric trauma: Airway and cervical spine protection, breathing,

circulation, disability, exposure and environmental control.
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Table 1. Specia features of pediatric trauma.
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High incidence of head trauma than adults
Airway obstruction occurs easily than adults
Difficult to differentiate cervical injury

Respiratory failure often occurs due to diaphragm rising in abdominal trauma

Vulnerable to hypoxia due to high oxygen demands
Vulnerable to hypothermia
Variable normal vital signs depending on age

High incidence of internal solid organ damage rather than external damage because of incomplete development of skeleton
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Vital signs and Level of consciousness

Step 1 GCS <14
Systolic BP (mmHg) <90 mmHg
Respiratory rate <10 or >29 breaths per minute
[<20 in infant aged <1 year]
Take to the highest level of trauma center within the trauma system Assess
anatomy
of injury
Step 2 All penetrating injuries to head, neck, torso Amputation proximal to wrist and ankle
and extremities proximal to elbow and knee Pelvic fracture
Flail chest Open or depressed skull fracture
Two or more Froximal long bene fractures Paralysis
Crushed degloved or mangled extremity
[ Take to the highest level of trauma center within the trauma system l Assess mechanism of
injury and evidence of
high energy impact
Step 3 Falls

- Adults >20 feet (one story is equal to 10 feet

- Children >10 feet or two to three times the height of the child
High- risk auto crash

- Intrusicn >12 inches occupant site >18 inches any site

- Ejection (partial or complete) from automobile

- Death in same passenger compartment

- Vehicle telemetry data consistent with high risk of injury
Auto vs. pedestrian/bicyclist thrown, run over, or with significant (>20 mph) Impact
Motocycle crash >20 mph

Assess special patient or
system consideration

.

Transport to closest trauma center

v

Step 4 Special situation

Age
- Older adults. Risk of injury/death increases after age 55 years
- Children : should be triaged preferentially to pediatric-capable trauma center
Anticoagulation and bleeding sorders
Burns
- Without other trauma mechanism: triage to burn facility
- With frauma mechanism: triage to trauma center
Time-sensitive extremity injury
End-stage renal disease requiring dialysis
Pregnancy >20 weeks
EMS provider judgement

]

contact medical control and consider transport to a transport according
trauma center or a specific resource hospital. to protocol

Fig. 1. Transfer algorithm of pediatric trauma patients.
When in doubt, transport to a trauma center.
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Table 2. Special features of pediatric airway.

Large occiput in infant

Large tongue between mouth and glottis

Large and |loose epiglottis

Acute angles between epiglottis and opening of larynx
Cricoids cartilage is the narrowest site on airway
Cricothyroid membrane is very close to glottis and narrow
Opening of glottis: high level and anterior neck portion

Cricothyroid
membrane

Thyroid cartilage

Chin

Trachea

Cricoid cartilage
(occluding esophagus)

Esophagus

Fig. 2. Sdlick maneuver.
The application of pressure to the cricoid cartilage.
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Cricothyroidotomy
L=y
- Thyroid i
Cricoid Qj}lcartilage =
cartilage T2 Thyroid \“ Incision
Trachea ' i,- : line
A
7
=2 B

) Endotracheal tube

\ ’1/-

=

Needle

cricothyroidotomy
Thyroid
cartilage

—— Trachea
Cricothyroid Cricoid
membrane cartilage

Fig. 3. Anatomy of neck for cricothyroidotomy.
(A) Check the anatomy of neck. (B) Incision. (C) Prepare
endotracheal tube. (D) Position the tube.
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Table 3. Drugs for pediatric endotracheal intubation.

Drug Dosage
Sedation drug Etomidate (drug of choice) 0.3 mg/kg
Thiopental 4.0~6.0 mg/kg
Midazolam 0.1 mg/kg
Diazepam 0.5~1.0 mg/kg
Paralytic agent Vecuronium 0.2 mg/kg
Rocuronium 0.6~1.0 mg/kg
Succinylcholine 1.0~3.5 mg/kg

INTUBATIoN RESUSCITATION RAPID SEQUENCE INTUBATION “
Moxs Epinaphrine 131 Dose (1:10,000)  0.21 mg/2.1 mi PREMEDICATIONS Epinephrine 15t Dt
oney Epinepheing High Dese/TT (1:1.000) 2.1mg/2.1ml  Ateopise 042mg Epinephrine HIgh by
L1 Atrogine 0d2mg PanNecoronigm Atropine
NA < 205 Sodiom Bicarbonate 21 még (Detasiculating Agent) 0.21mg Sodium Bicarbony
(-1 ] Ligocaine 0mg Ligocaine nmy Lidocaine

Fig. 4. Broselow tape.
(A) Broselow tape. (B) One column of tape.
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One of the popular equipment for intraosseous cannulation.
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Table 4. Pediatric verbal response.

Verbal Response score
Appropriate words or social smilefixesand follows 5
Cries, but consolable 4
Persistently irritable 3
Restless, agitated 2
None 1

Pediatric Emergency Medicine Journal



orel o $7F et A =
=

2 4lake] zfoly
of g alof 3t gro Jof

a0kl

REFERENCES

1. Korean Society of Emergency Medicine. Emergency
Medicine. 1st ed. Seoul: Goon-ja; 2010.

2. Lee KJ. Initial stabilization in severely injured child. J
Korean Med Assoc 2008;51:219-29.

3. American College of surgeons. ATLS :Advanced Trauma
Life support, Student Guide. 8th ed: American College of
surgeons; 2008.

4, Tintinalli JE. Tintinalli’s Emergency Medicine. 7th ed.
New York: Mc Graw Hill; 2011.

5. O'Neill J, Boswick J. Special pediatric emergencies:
Emergency care. Philadelphia: Saunders; 1981:137.

6. American Academy of Pediatrics. Advanced Pediatric
Life Support. 3rd ed: American Academy of Pediatrics:
American College of Emergency Medicine; 1998.

7. Moore EE. Trauma. 7th ed.New Y ork: McGraw-Hill; 2012.

8. Park B. Characters of death in Korean children (dissertetion).
Seoul: Seoul Nationa University; 1994.

9. Marvez-VallsE, Houry D, Ernst AA, Weiss SJ, Killeen J.
Protocol for rapid sequence intubation in pediatric patients-
afour-year study. Med Sci Monit 2002;8:CR229-34.

10. Schoenfeld PS, Baker MD. Management of cardiopulmonary
and trauma resuscitation in the pediatric emergency
department. Pediatrics 1993;91:726-9.

11. Stern SA, Dronen SC, Birrer P, Wang X. Effect of blood
pressure on hemorrhage volume and survival in a near-fatal
hemorrhage model incorporating a vascular injury. Ann
Emerg Med 1993;22:155-63.

12. Chesnut RM. Avoidance of hypotension: conditio sine qua
non of successful severe head-injury management. J
Trauma 1997;42:4-9.

Pediatric Emergency Medicine Journal

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Strauss R, Anderson K, Ness P. Neonatal transfusion:
Scientific Basis of Transfusion Medicine. Philadelphia:
WB Saunders 2000:321-35.

Carrico CJ, Canizaro PC, Shires GT. Fluid resuscitation
following injury: rationale for the use of balanced salt
solutions. Crit Care Med 1976;4:46-54.

Muizelaar JP, Ward JD, Marmarou A, Newlon PG, Wachi
A. Cerebral blood flow and metabolism in severely head-
injured children. Part 2: Autoregulation. J Neurosurg
1989;71:72-6.

Glaeser PW, Losek JD. Emergency intraosseous infusions
in children. Am J Emerg Med 1986;4:34-6.

Spivey WH. Intraosseous infusions. J Pediatr 1987;111:
639-43.

Shoor PM, Berryhill RE, Benumof JL. Intraosseous
infusion: pressure-flow relationship and pharmacokinetics.
J Trauma 1979;19:772-4.

Rostti VA, Thompson BM, Miller J, Mateer JR, Aprahamian
C. Intraosseous infusion: an alternative route of pediatric
intravascular access. Ann Emerg Med 1985;14:885-8.
Tilford M, Simpson PM, Yeh TS, Lensing S, Aitken ME,
Green JW, et a. Variation in therapy and outcome for
pediatric head trauma patients. Crit Care Med 2001;29:
1056-61.

Rowe MI, Taylor M. Transepidermal water loss in the
infant surgical patient. J Pediatr Surg 1981;16:878-81.
Stern L, Lees MH, Leduc J. Environmental temperature,
oxygen consumption, and catecholamine excretion in
newborn infants. Pediatrics 1965;36:367-73.

15





