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Abstract

Introduction: The Focused Assessment with Sonography in Trauma (FAST) ultrasound exam is a critical tool used by medical providers in deployed settings to 
identify life-threating injuries and inform triage decisions. Its application to pediatric patients, however, remains underexplored and faces obstacles in austere, combat 
environments. Diagnostic inaccuracies using FAST in this context may result in unnecessary evacuations or missed injuries, straining battlefi eld resources and operational 
priorities. 

Case presentation: A six-month old female presented to a military treatment facility Emergency Department after a blunt trauma injury and received a FAST exam that 
was interpreted as positive for intraperitoneal free fl uid. Her AST was mildly elevated at 67. Subsequent CT scan of the abdomen was negative for intrabdominal injury.

Discussion: Pediatric FAST exams present unique questions which have not been considered adequately in the military medical literature. Although the FAST exam 
is not intended to be used in isolation, deployed medical providers have limited access to ancillary testing that could otherwise inform interpretation of a pediatric FAST 
exam. The relative rarity of pediatric trauma in the deployed environment heightens the risk of false positives and negatives. As demonstrated by the case presentation, 
even with ancillary testing and an experienced operator, the FAST exam in pediatric patients can yield false positives that could strain scarce resources in austere settings. 

Conclusion: With respect to the FAST exam in pediatric trauma patients, an urgent need exists for additional research, robust training, and a JTS CPG.
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medical history presenting with both parents to the Emergency 
Department of a military treatment facility following a blunt 
trauma with an unclear history. She had fallen approximately 
two feet onto a hardwood fl oor. She cried immediately, was 
consolable and had been tolerating oral intake following the 
fall. The patient’s mother denied loss of consciousness, altered 
mental status, or vomiting, and the patient was alert on the 
primary and secondary surveys.

The patient’s vital signs were as follows: rectal temperature 
of 36.2 0C, heart rate of 137, respiratory rate of 24, blood 
pressure of 113/78, and a pulse oximetry of 100% on room 
air. The infant cried continuously, which limited the physical 
exam; nonetheless, she was found to have an atraumatic, 
normocephalic head, soft abdomen, and a non-focal 
neurological exam limited by her age and tears.

The patient’s WBC, hemoglobin, and hematocrit laboratory 
results were unremarkable. Her platelets were mildly elevated 
at 457 x 103/μL. The patient’s glucose was 114, electrolytes and 
BUN were unremarkable, creatinine was slightly elevated at 
0.5, alkaline phosphatase and ALT were within normal limits, 
and AST was elevated at 67. 

An X-ray “Babygram” of patient’s skeleton was unrevealing. 

Because of questions surrounding the history of patient’s 
fall, the care team assessed the pre-test probability of IAI 
was suffi cient to warrant imaging, so a point-of-care FAST 
exam was performed for diagnostic purposes using a Fujifi lm 
Sonosite PX ultrasound system (Fujifi lm Sonosite, Bothwell, 
WA) with a 1-5 MHz curvilinear probe on abdominal exam 
settings. The operator was an emergency medicine resident 
physician on an ultrasound rotation, supervised in the room by 
ultrasound fellowship faculty. The left upper quadrant window 
was signifi cant for an anechoic stripe in the subdiaphragmatic 
area, concerning free fl uid (Figure 1 and Video 1.) To assess 
whether the anechoic stripe was a blood vessel, color doppler 
was placed over it, with no indication of directional fl ow. 

Background

The Joint Trauma System advises that “[o]ur deployed 
medical teams need to be prepared to care for injured children 
in the combat environment [1]”. The numbers bear out this 
admonition. According to an analysis of a Department of 
Defense Trauma Registry query by Schauer, et al. pediatric 
patients (those younger than 18 years of age) comprised 8% of 
prehospital trauma patients between 2007 and 2016 [2]. Naylor, 
et al. reported that an estimated 30% of pediatric trauma 
patients required medical evacuation from point of injury to 
a surgical facility [3]. At one forward resuscitative surgical 
detachment, almost 40% of the patients were pediatric [4]. 

As high intensity combat, irregular warfare, and large-
scale combat operations proliferate in densely-populated, 
urban environments, the number of pediatric trauma patients 
receiving care from military medical clinicians is likely to 
increase. For example, estimates from the confl ict in Gaza 
include 25,000 injured children in a 15-month period [5], as 
compared with almost 3,500 children in a nine-year period 
spanning the Iraq and Afghanistan confl icts [2]. 

Outside the combat environment, most children presenting 
with blunt trauma are less likely to receive focused assessment 
with sonography in trauma (FAST) exams in their primary 
surveys when compared to adults [6-8]. With respect to 
those who do, studies show mixed results. Some study results 
support the conclusion that the FAST exam does not change 
management [6,9], while others conclude the opposite [10]. 
As for patient-oriented outcomes, FAST exam results may 
not decrease abdominal computed tomography (CT) scans 
in children [9], and their impact on decision making about 
surgical intervention remains nuanced [11]. 

Two meta-analyses conducted in the past two decades both 
concluded that, although the FAST exam is specifi c for intra-
abdominal injury (IAI) in pediatric patients, it is not sensitive 
[8,12], a fi nding consistent across the literature [6,7,13]. 
As a result, the context for the FAST exam, including vital 
signs, physical exam, laboratory results (specifi cally alanine 
aminotransferase (ALT) and aspartate aminotransferase (AST) 
[14]), and operator training and experience, is integral to its 
use [7,11,12,15,16].

That said, ALT and AST results are unlikely to be available 
to guide decision-making between the point-of-injury 
and a Role 2. Similarly, operator training and experience 
performing FAST exams on pediatric trauma patients is likely 
to be limited in both the Role 1 and Role 2 echelons of care. 
Diagnostic inaccuracies using FAST in this context may result 
in unnecessary evacuations, missed injuries, and inappropriate 
blood transfusions, resulting in misallocation of battlefi eld 
resources and misalignment of operational priorities. To 
highlight the need for additional research and training on 
this procedure, we present the case of a false-positive FAST 
exam performed under optimal circumstances, as well as our 
analysis of a literature review.

Case presentation

The patient was a 6-month-old female with no past 
Figure 1: Left upper quadrant (LUQ) FAST view obtained using a Fujifi lm Sonosite 
PX ultrasound system with a C5-1 curvilinear transducer.
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The patient’s abdominal exam was repeated, and it 
remained soft. Owing to patient’s crying, the exam was not a 
reliable indicator of pain, but no distension or guarding was 
appreciated. 

Hypothesizing that the anechoic stripe in the left upper 
quadrant might be an artifact resulting from image processing, 
as suggested by Baer Ellington, et al. [17] the point of care 
FAST exam was repeated by the ultrasound faculty member, an 
individual with more than a decade of experience, well over a 
thousand scans, and multiple sonography certifi cations, using 
a GE Venue ultrasound system (General Electric, Boston, MA) 
with a 1-5 MHz curvilinear probe and abdominal settings. 
The left upper quadrant window was again concerning for a 
subdiaphragmatic anechoic stripe (Figure 2 and Video 2).

Because of the duplicate point of care images concerning 
for fl uid in the left upper quadrant FAST exam, additional 
imaging or repeat abdominal examination was warranted. 
The military treatment facility did not admit pediatric trauma 
patients, so the care team engaged in shared decision making 
with the patient’s parents, as to whether to transfer the patient 
or send her to CT. The patient’s parents, in conjunction with 
her care team, decided to perform a CT of patient’s abdomen 
and pelvis with IV contrast that was negative for intrabdominal 
fl uid or any acute traumatic injury. She was discharged with 
recommended outpatient pediatrician follow-up. Six weeks 
later, her father reported that she was healthy and meeting her 
age-based benchmarks. 

Discussion

Although additional research assessing use of the FAST 
exam on pediatric trauma patients treated by military medical 
clinicians in the deployed setting is necessary, the FAST 
exam has the potential to be a valuable adjunct to the care 
children receive in austere or combat environments. When 
making critical clinical decisions, including transfusion of 
blood products, surgical intervention, and medical evacuation, 
military medical clinicians in deployed settings need an 
understanding of which patients will benefi t from scarce 
operational resources, and the FAST exam can help them. 

That said, the clinicians must also develop an understanding 
of the limitations of the FAST exam. The evidence base for 

the pediatric FAST exam is still evolving, and indications for 
its use are still being refi ned. This includes answering the 
question of whether the pediatric FAST exam is indicated 
for hemodynamically stable children presenting after blunt 
abdominal trauma, both in the civilian and military contexts. 
Another limitation of the FAST exam arises when it is performed 
by less experienced operators, which is the common situation 
in most Role 1 care environments, as they are often staffed by 
junior physician assistants. 

Operational use of the FAST exam in pediatric pa-
tients: medical evacuation and disposition

Importantly, the FAST exam is specifi c for pediatric IAI 
[6,7,12,13]. In hemodynamically stable children, a positive 
FAST exam indicates a need for abdominal CT scan [19], 
while in hemodynamically unstable pediatric blunt trauma 
patients, a positive FAST exam predicts the need for early 
surgical intervention [10,16]. In both such situations, medical 
evacuation from the point of injury may be justifi ed, depending 
on the circumstances, including the rules of engagement, 
family preferences, and availability of assets. 

Although the FAST exam is not sensitive in isolation, its 
use can nonetheless yield useful guidance about disposition. 
A negative FAST exam predicts successful non-operative 
management of pediatric trauma patients with liver or spleen 
IAI [18]. Likewise, in hemodynamically stable children, a 
negative physical exam combined with a negative FAST exam 

Figure 2: Repeat LUQ FAST view obtained using a GE Venue ultrasound system with 
a curvilinear transducer.

Video 1: Cine loop of the initial LUQ FAST view obtained on the Fujifi lm Sonosite PX 
ultrasound system.

Video 2: Cine loop of the repeat LUQ FAST examination obtained using the GE 
Venue ultrasound system.
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predicts non-operative management [11]. Delaying evacuation 
of pediatric trauma patients suspected to have blunt abdominal 
trauma who have negative FAST exams may be justifi ed, 
especially since the FAST exam can be repeated in response 
to a child’s evolving condition, and medical evacuation can be 
initiated if the FAST exam becomes positive.

Operational use of the FAST exam in pediatric pa-
tients: lab values

Combining a FAST examination with other data points, 
like laboratory values for AST and ALT (which independently 
predict pediatric IAI [19]), also increases the exam’s sensitivity, 
specifi city, and negative predictive value [14,20]. Sola, et al. 
conducted a retrospective review spanning a 17-year period of 
pediatric blunt abdominal trauma at a Level 1 trauma center and 
reported that the negative predictive value of FAST combined 
with transaminases was 96% [14]. They concluded that “FAST 
combined with elevated AST or ALT is an effective screening 
tool for IAI in children [14]”. Zeeshan, et al. confi rmed these 
results: “combining FAST, [physical exam], and ALT and 
AST levels … signifi cantly increased both the sensitivity and 
negative predictive value for screening pediatric blunt trauma 
patients with liver injury [20]”. 

At present, ALT and AST laboratory results are not routinely 
available forward of a Role 2. Medical evacuation from point 
of injury to a Role 2 may be justifi ed to screen pediatric blunt 
trauma patients for IAI in certain situations.

Operational use of the FAST exam in pediatric pa-
tients: training

In all events, additional training on pediatric FAST exam 
performance may be justifi ed because the FAST exam is 
operator dependent [15,21,22], and practicing on adults does 
not necessarily prepare an operator to interpret a FAST exam 
properly in a child. While a positive FAST exam in an adult 
is most likely to show free fl uid in the right upper quadrant, 
pediatric trauma patients with IAI and a positive FAST exam 
most often have fl uid in their pelvis [10,15,16,23]. Facility 
obtaining the pelvic view on a pediatric FAST exam is therefore 
important, but one study found that the pelvic view was the 
one on which surgeons trained to perform the FAST exam felt 
least comfortable [18].

Pediatricians trained in emergency trauma response are 
infrequently present in military theaters of operations [2,3,24]. 
Even those with dedicated training in pediatric trauma 
care may not have seen a positive FAST exam in a pediatric 
patient, because the fi nding is rare [15]. “This underscores the 
importance of continued training and supervision for these 
exams …. It is possible that some pediatric and emergency 
medicine trainees may graduate without ever” being the 
operator on a positive FAST exam [15]. 

Operational use of the FAST exam in pediatric pa-
tients: risk of false positives and false negatives

False-positives, as well as false-negatives, are additional 
risks when FAST exams are performed in children. Perinephric 

fat, for example, may appear hypoechoic and can be mistaken 
for fl uid [17,25]. Processing software on the ultrasound system 
may also play a role in altering the appearance of artifact in a 
way that is concerning for free fl uid. Moreover, the handheld 
and portable ultrasound systems most likely to be found in the 
austere or combat environment may present different software 
processing challenges than found on the ultrasound systems 
most commonly used in Emergency Departments and the 
studies under review. 

As demonstrated by our case report, false positives can occur 
with experienced operators in a context where the additional 
data points of physical exam and AST and ALT laboratory 
results are available. The treating physicians in our case had 
the benefi t of multiple attending and resident physicians, 
two ultrasound systems, repeated physical exams, laboratory 
results, and shared decision-making with the patient’s parents 
in opting for an abdominal CT. Deployed medical clinicians will 
not enjoy that luxury, and allocation of operational resources 
will depend on their decisions. 

Conclusion

This case underscores the critical need for additional 
research and training to ensure accurate pediatric FAST 
exam interpretation, thereby enhancing patient safety and 
supporting informed clinical decision-making far forward.
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