GUIDELINE FOR THE EVALUATION OF BLUNT ABDOMINAL TRAUMA 
INTRODUCTION:
Blunt abdominal trauma is a leading cause of morbidity and mortality among all age groups. Identification of serious intra-abdominal pathology is often challenging. Many injuries may not manifest during the initial assessment and treatment period. While a carefully performed physical examination remains the most important method to determine the need for exploratory laparotomy, it is important to highlight that several studies have stressed the inaccuracies of the physical examination in BAT. This may be due, in part, to alterations in mental status secondary to traumatic brain injury, alcohol, or drugs or from neurologic deficits after spinal cord injury.  As a result of the inadequacies of physical examination, alterative methods of diagnosis are often utilized to assist the evaluation of intra-abdominal injury.  Commonly used modalities include computed tomography (CT), focused abdominal sonography (FAST), and diagnostic peritoneal lavage (DPL).  

The role of each modality is principally determined by the hemodynamic status of the patient therefore ATLS principles of assessing airway, breathing and circulation are paramount.  Abdominal trauma assessment is part of the secondary survey.  One should peform a physical examination of the abdomen, including the flank and rectal exam.

The possibility of an abdominal injury should be considered in the following situations:

· Unexplained shock or hemodynamic instability

· Obvious abdominal pain with or without peritoneal findings

· Significant external findings on the abdominal wall such as “seatbelt sign” or laceration

· Lower rib fractures

· Pelvic fracture

· Lumbar of low thoracic spine fractures

· A history of abdominal impact (deformed steering wheel, handlebar injury, etc) in a patient with altered mental status or neurologic examination
HEMODYNAMIC STATUS:

Hemodynamically Unstable:  

Patients who on initial evaluation are found to be hemodynamically unstable with clinically obvious BAT and with unresponsive profound hypotension need rapid clinical evaluation and immediate resuscitation with volume replacement. If such unstable patients do not respond to resuscitation (nonresponders), and if they have clear clinical evidence of abdominal injury (peritonitis), they should go immediately to the operating room. During resuscitative efforts if time and circumstances permit, conventional radiographs of the chest and pelvis should be obtained as this may help identify a pneumothorax, pneumoperitoneum, or significant bone injury.  FAST exam to assess for intraperitoneal free fluid may quickly provide information that can support a decision to operate immediately, with the caveat that the false negative rate is at least 15%.  More detailed ultrasound to check for organ injury takes too long in this setting and suffers from poor sensitivity. There is now general agreement that routine diagnostic peritoneal lavage (DPL) is obsolete because of its invasive nature, lack of specificity, and inability to predict the need for therapeutic surgery but should be considered in the face of a negative or equivocal FAST exam and continued hemodynamic instability without explanation.
Indications for Immediate Operative Intervention:

· Hemorrhagic shock with indication that blood loss is in the abdomen (+FAST or + DPL)

· Clinical findings of peritonitis

Hemodyamically Stable Patients:  Patients who present hemodynamically stable or with responsive hypotension (volume responders) after initial resuscitation are in a separate category. These patients typically have a history of significant trauma and have at least moderate suspicion of intra-abdominal injury based on clinical signs and symptoms.  For this subgroup of patients, adjunctive studies can assist in the identification of those patients who will require urgent surgical intervention.  If a reliable abdominal exam can be performed (the patient is conscious, does not need prolonged anesthesia for other procedures), a period of close observation may be all that is needed. An abdominal examination would be considered unreliable in any of the following circumstances:
· Altered mental status

· Spinal cord injury with neurologic deficits

· Drug or alcohol intoxication
· Need for generalized anesthesia

· Significant distracting injury
If a reliable abdominal exam cannot be performed or if a clinical evaluation suggests organ injury, hemoperitoneum, or peritonitis, further imaging is needed in the form of computed tomography of the abdomen and pelvis (CT). 
Computed Tomography (CT)

The CT scan remains the criterion standard for the detection of solid organ injuries. In addition, a CT scan of the abdomen can reveal other associated injuries, notably vertebral and pelvic fractures and injuries in the thoracic cavity.  CT also has the ability to assess the retroperitoneum which is a drawback to both FAST and DPL. CT is sensitive in detecting both hemoperitoneum and injury to the liver (sensitivity 93%) and spleen (sensitivity 95%), it is an accurate modality for deciding if a patient needs a period of close observation.
The decision to proceed with urgent surgery depends on the identification of specific CT criteria that predict that the surgery will be therapeutic: 
· Active hemorrhage

· Parenchymal "blush" or pseudoaneurysm 

· Perforation of a hollow viscus 
In patients with active hemorrhage or pseudoaneurysm of a solid organ, angiographic embolization may also be therapeutic. The decision to operate urgently does not solely depend on the identification of hemoperitoneum or the identification of parenchymal injury to the liver or spleen, because most patients in this category ultimately do not need surgery. However, accurate identification of hemoperitoneum or organ injury is important because patients with these findings require at least a period of close observation. Patients with multiple organ injury or significant active bleeding may need surgery even if they are hemodynamically stable. Conversely, stable patients with isolated organ injury may not need surgery (or may need only angiography plus embolization) even with a large amount of hemoperitoneum.

However, if the computed tomography is negative for hollow viscus injury in the face of a high clinical suspicion, diagnostic peritoneal lavage, laparoscopy, or a period of observation plus repeat computed tomography may be used to further evaluate the patient.

It may also be reasonable to use computed tomography, in conjunction with the clinical information, to decide whether to observe patients in the hospital or send them home promptly at the completion of their investigation in the emergency department. The high sensitivity of computed tomography in detecting injuries that require observation in the hospital means that a negative computed tomography may be adequate to release the patient to home in selected cases. 

FAST exam:

In the hemodynamically stable patient, FAST exam is not indicated. It is quite insensitive in detecting specific organ injury: 62% of spleen and 14% of liver injuries are missed compared with computed tomography and operative findings. Additionally, it poorly identifies active hemorrhage and also does not accurately predict the need for surgery in solid organ injuries.  Ultrasound is also insensitive to hollow viscus injury and pancreatic injury and, as noted previously, it lacks the ability to assess the retroperitoneum. Combining the results for ultrasound in 1535 abdominal trauma patients from eight published series yields an average sensitivity for hemoperitoneum of 88% and for organ injury of 74%.  For these reasons, it is not very useful in deciding when a patient needs urgent therapeutic surgery or angiography.  
Disposition of patient with negative BAT radiographic evaluation:
In the face of a negative evaluation, patients should be observed for the development of peritoneal signs, fevers, or evidence of gastrointestinal dysfunction (ileus, nausea, emesis) over a time period to be decided based upon indication for CT.  During this observational period, patients should have routine physical exams performed and documented in the patient’s chart with clinical deterioration leading to either operative intervention or further diagnostic evaluation.  Consider follow up laboratory studies to reassess for increasing leukocytosis, decreasing hematocrit, or changes in amylase/lipase as clinically indicated.
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