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Introduction 

Trauma is the leading cause of morbidity and 

mortality in children from ages 1 to 14 years. It results in 

more disability and death than all other childhood diseases 

combined. (Cooper A,2014) 
While head injuries are responsible for the majority of 

pediatric trauma deaths, intra-abdominal and retroperitoneal 

injuries can still result in significant morbidity and mortality. 

(Gaines BA et al.,2014) 
The majority of abdominal injuries in children are due 

to blunt trauma. Penetrating trauma is rare. While blunt 

injuries are more common, penetrating injuries are more 

lethal. The commonest organs affected are spleen, liver and 

kidney.  (Hutson et al., 2008). 
The combination of the unique anatomic and 

physiologic features of children and differences in 

mechanism result in patterns of injury unique to the pediatric 

population. (Gaines BA et al.,2014) 
There are two separate conditions according to the 

dynamics of the trauma that request different management: 

high- and low-energy trauma. In high-energy trauma, a 

multiorgan involvement must be considered, studying not 

only the abdomen but also the head, chest, and limbs. The 

most frequent causes of high-energy trauma, just like in 

adults, are vehicle accidents, car vs. pedestrian accidents, 

and falls; but these causes vary according to age: toddlers are 

concerned with home traumas, children undergo sports 

trauma, and teenagers are involved in vehicle road accidents. 

In low-energy trauma, a single organ/site must be 

considered. The most frequent causes of pediatric injury are 
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those caused during sports activity, at school and at home. 

(Trinci M et al.,2015) 
A careful history of the accident will help predict the 

likely injuries. Knowledge of the mechanism of injury will 

provide clues as to the likely organs injured. (Hutson et al., 

2008) 
Any child with suspected abdominal trauma should be 

initially evaluated following advanced trauma life support 

(ATLS) guidelines. Fluid resuscitation is an important 

component of the management of abdominal injuries in 

children. (Stylianos et al., 2006) 

When discussing the importance of physical 

examination findings in a child with a potentially serious 

intraabdominal injury, certain key concepts should be 

emphasized. First, an abdominal examination abnormality 

should be considered an indicator of intraabdominal injury. 

Second, in addition to the abdominal examination, other 

associated co morbid injuries or factors predict abdominal 

injury. Third, despite the helpfulness of the first two factors, 

a negative examination and absence of co morbid injuries do 

not totally rule out an intraabdominal injury. (Wegner et al., 

2006).  
 

As imaging modalities, have improved, treatment 

algorithms have changed significantly in children with 

suspected intra-abdominal injuries. Prompt identification of 

potentially life-threatening injuries is now possible in the 

vast majority of children. (Stylianos S et al., 2014) 

 

Computed tomography (CT) with intravenous 

contrast (IV) is the preferred modality for the diagnosis of 

intra-abdominal injuries in hemodynamically stable 

children. (Gaines BA et al 2014) 
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Clinician-performed sonography for the early 

evaluation of an injured child is currently being evaluated to 

determine its optimal use. Examination of the pouch of 

Morrison; the pouch of Douglas; the left flank, including the 

perisplenic anatomy; and a subxiphoid view to visualize the 

pericardium is the standard four-view FAST examination. 

This bedside examination may be a good rapid screening 

study, particularly in patients too unstable to undergo an 

abdominal CT scan. (Stylianos S et al.,2014) 

US diagnostic efficiency has highly increased with the 

use of second-generation blood pool contrast agent, 

performing the contrast-enhanced ultrasound (CEUS) since 

2015. CEUS is much more sensitive than basic ultrasound in 

depicting parenchymal injuries and in the evaluation of their 

extension. In fact, CEUS has sensitivity and specificity 

values very similar to those of CT, which is the gold 

standard. (Trinci M et al.,2015) 

Laparoscopy is feasible and safe for the diagnosis and 

treatment of hemodynamically stable patients with blunt 

abdominal trauma. It can reduce the laparotomy rate and 

provide the advantages of minimally invasive surgery for 

patients with significant intra-abdominal injuries in terms of 

shorter hospital stay. (Po-Chu Lee et al.,2014) 

Definitive management of childhood trauma begins 

once the primary survey and resuscitation phases have 

concluded. Definitive management of childhood trauma also 

depends on the type, extent, and severity of the injuries 

sustained. (Cooper A, 2014) 

The spleen and liver are the organs most commonly 

injured in blunt abdominal trauma with each accounting for 

one third of the injuries. Nonoperative treatment of isolated 

splenic and hepatic injuries in stable children is now 

standard practice. (Puri et al., 2009). 
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Aim of the Work 
 

The aim of this work is to review the different 

diagnostic modalities, resuscitation methods and 

management of pediatrics with blunt abdominal trauma. 
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Pediatric Anatomy 

Introduction: 

Unique pediatric aspects of the anatomy and physiology 

of the abdomen contribute to the abdomen’s biomechanical 

response to traumatic loads. A thorough review of the 

anatomical differences in children is beyond the scope of this 

article, but a few important variations are highlighted here: 

➢ Airway 

• Pediatric airway is smaller 

• Quite large tongue and small oral cavity 

• Infants have a quite larger occiput  

• Infants are nose breathers. 

• Trachea is more cartilaginous and soft 

• Larynx is higher and more anterior. 

• The positioning of the larynx makes its 

visualization in the pediatric airway more difficult 

than in the adult. 

• The epiglottis of the young child is horseshoe-

shaped and projects posteriorly at 45o. This makes 

the technique of tracheal intubation more difficult. 

• Cricoid ring is the narrowest point in the airway 
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The cuff of the endotracheal tube sits at the level of 

the cricoid ring, which then takes up valuable airway 

diameter. Additionally, the cricoid region is lined with 

pseudo-stratified, ciliated epithelium bound to areolar 

tissue, which is susceptible to edema. Therefore, an 

uncuffed endotracheal tube is used for pediatric 

intubation. 

 

➢ Cervical Spine 

• The ligaments of the pediatric vertebral column are 

relatively lax, compared to those in the adult spinal 

column. This increases the possibility that movement 

of vertebrae may occur, resulting in injury to the 

normal spinal cord (i.e. spinal cord injury without 

radiographic abnormality [SCIWORA] 

• The fulcrum is at C1 - 2 not C 6 - 7. Hence, cervical 

spine injuries most commonly occur in the first three 

vertebrae in children under the age of eight, while in 

the adult, injuries occur commonly lower in the 

vertebral column.  

 

➢ Breathing  
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• The ribs of the infant are positioned more horizontally 

than those of the adult. That with inspiration the ribs 

only move up, and not up-and-out, as the adult rib 

cage. This restricted the capacity to increase tidal 

volumes 

Diaphragmatic breathing 

• In infancy, the diaphragm is the most significant 

respiratory muscle. The greater compliance of the 

chest wall in infants explains the significant 

intercostal retraction that occurs in children when the 

airway is obstructed, or there is a decrease in lung 

compliance. 

➢ Relatively small size 

• The smaller the child, the greater the possibility that a 

single impact will injure multiple organ systems. 

➢ Higher basal metabolic rate and surface 

area 

• The higher metabolic rate leads to greater 

consumption of oxygen and other metabolites, and for 

this reason, higher respiratory and heart rates. 

• The larger surface-area to body-mass ratio results in 

greater heat loss for infants and children. 



 Pediatric Anatomy  

-8- 
 

➢ Increased glucose requirements but decreased 

glycogen stores 

A higher metabolic rate results in increased glucose 

usage. Infants have quite small glycogen stores when 

compared with those of an adult. It is important to 

monitor plasma glucose in injured infants 

 

➢ Chest wall more compliant 

Blunt chest trauma may not result in a rib fracture in 

young child, because the increased elasticity and 

compliance of the chest wall. But, the force may be 

transmitted through the cartilaginous ribs to the 

underlying structures, which may sustain significant 

internal injuries. 

 

➢ Abdomen  

Young child’s abdomen is square and grows into more 

rectangular as the child matures. In adults, the 

abdomen is usually rectangular with the long axis 

vertical and the most common open surgical 

approaches are made through vertical incisions. In 

babies the abdomen is broader than it is long and open 


