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Focused Assessment with Sonography for Trauma (FAST) 
is an ultrasound examination used in the early manage-
ment of patients subjected to physical trauma. The aim is 
to detect the presence of free blood in the abdomen or 
pericardium. FAST cannot be used to confirm or rule out 
injuries in the internal organs. 

Most of the studies on this topic present results from 
abdominal examinations. Within the framework of this 
assessment we found only a single study that presented 
results from examining the pericardium.

Summary and conclusions

SBU’s appraisal of the evidence
The accuracy of the method in detecting free ab- •	
 dominal blood is good, assuming that the prac ti-
tioner has the appropriate education and training. 
Between 69% and 100% of these hemorrhages are 
detected, depending on the practitioner’s skill. 
Hence, education and training are a prerequisite 
for achieving high sensitivity and subsequently a 
high level of patient safety. Specificity, however,  
is consistently high – between 96% and 100%.

FAST can be beneficial for patients with unstable •	
blood circulation (systolic blood pressure ≤90 
mmHg) in whom bleeding is detected, since they 
can be transferred directly to surgery. The advan-
tages, in comparison to computed tomography 
(CT), are that the processing time is shorter and 
patients are not subjected to radiation.

In the studies, the FAST method was used by •	
emergency physicians or surgeons that had re - 
ceived some form of special education and train-
ing. There are too few studies to determine the 
extent of the education and training required for 
optimum results.

The scientific evidence is insufficient to determine •	
the method’s diagnostic accuracy in identifying 
blood in the pericardium. Additional studies are 
required to determine the benefits and risks in 
patients subjected to chest trauma.

The scientific evidence is insufficient to draw •	
any conclusions on the cost-effectiveness of the  
method. However, if the practitioner has suffi-
cient education and training to assure high diag-
nostic accuracy, FAST can be cost-effective since 
the additional costs of the method are low. 

Technology and target group
Quick and adequate management of acute, severely in- 
jured patients has a major impact on reducing mortality 
and permanent disability in this patient group. As a diag-
nostic tool, FAST can show free blood in the abdominal 
cavity and pericardium and thereby contribute to quicker 
and safer care of these patients. FAST cannot be used to 
confirm or rule out organ damage in patients.

The intent is that any surgeon or emergency physician 
with adequate education, training, and experience could 
conduct the examination. This would save time in trans-
porting the patient or waiting for an ultrasound specialist 
to reach the emergency department. 

The method is noninvasive and thereby gentle for pa- 
tients since they do not need to be subjected to injection 
of contrast agents, surgical incisions, or ionizing radiation.

Primary questions
What is the diagnostic accuracy of FAST in terms of •	
identifying free blood in the abdomen and pericar-
dium?

Does the method lead to faster and safer management •	
of the patient?

Can the method be used by physicians other than •	
radiologists (eg, surgeons or emergency physicians)?

What educational and training requirements should •	
be placed on practitioners to assure optimum manage-
ment of patients?

What does the method cost? Is it cost-effective?•	
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Patient benefit
The reviewed studies report that the sensitivity of  �

FAST is between 69% and 100%, depending on the 
practitioner’s skill. However, specificity is consistently 
high – between 96% and 100%. The method is found 
to be beneficial in managing patients with unstable 
blood circulation (systolic blood pressure ≤90 mmHg) 
and findings of free blood in the abdomen. These 
patients could be transferred rapidly to surgery (Evi-
dence grade 3)* and consequently avoid radiation from 
computed tomography. 

The scientific evidence is insufficient* to determine  �

whether FAST would lead to quicker processing of 
patients with stable blood circulation (systolic blood 
pressure >90 mmHg). 

 According to the studies, patients need further in - 
ves ti ga tion via computed tomography if FAST shows 
free blood in the abdomen. However, the patient can 
be followed up clinically if FAST does not show free 
blood in the abdomen. Thereafter, the patient’s gen-
eral con di tion determines whether or not the exam-
in ation needs to be complemented with computed 
tomography.

The scientific evidence is insufficient* to define how  �

practitioner education should be designed and the 
level of training and experience required to assure that 
the examination results are as reliable as possible.

Studies have not directly compared findings from  �

FAST examinations conducted by surgeons, emer-
gency phys icians, and radiologists (ultrasound spe cial-
ists). In each of the included studies, the examination 
is conducted by either emergency physicians or sur-
geons/trauma physicians with special education and 
various levels of training. 

Although the method is intended for use in diagnos-  �

ing blood in the pericardium, only one of the included 
studies presented results from examinations of the 
pericardium. Further studies are needed in patients 
exposed to chest trauma to determine the benefits of 
FAST in relation to detecting blood in the pericardium. 

This assessment includes 21 controlled observational 
studies. Five of these studies are retrospective and the 
remaining 16 are prospective, with consecutive inclusion 
of subjects. One of the studies was found to have high 

quality, 6 had medium quality, and the remaining 14 had 
low quality. Only the 7 studies of high or medium quality 
provided evidence for the conclusions of this report. 
These 7 studies had been published between 1998 and 
2007, whereof 4 had been published prior to 2000. Five 
of the studies were conducted in the United States, 1 in 
Turkey, and 1 in Australia.

The practitioners in all of these studies received some 
type of theoretical education and practical training in the 
FAST method before the study commenced. All studies 
reported on the sensitivity and specificity of the method. 
Some studies also reported separately on the respective 
practitioner groups, based on their degree of practical 
experience.

Economic aspects
The scientific evidence is insufficient* to draw any  �

reliable conclusions on the cost-effectiveness of the 
method.

The cost per FAST examination is approximately 200  
to 250 Swedish kronor (SEK), which is substantially less 
than the cost for a computed tomography examination.

The scientific evidence is insufficient to draw any con-
clusions about the cost-effectiveness of the method. 
However, since the additional costs for the method are 
low, FAST can be cost-effective if the practitioner has 
sufficient education and training to assure high diagnos-
tic accuracy.

* Criteria for evidence grading SBU’s conclusions

Evidence grade 1 – Strong scientific evidence. The conclusion is 
corroborated by at least two independent studies with high qual-
ity, or a good systematic overview.

Evidence grade 2 – Moderately strong scientific evidence. The 
conclusion is corroborated by one study with high quality, and at 
least two studies with medium quality.

Evidence grade 3 – Limited scientific evidence. The conclusion is 
corroborated by at least two studies with medium quality.

Insufficient scientific evidence – No conclusions can be drawn 
when there are not any studies that meet the criteria for quality.

Contradictory scientific evidence – No conclusions can be drawn 
when there are studies with the same quality whose findings 
contradict each other.

The GRADE system is primarily intended for treatment studies 
rather than diagnostic studies. Hence, this report does not use 
the GRADE system to grade the evidence presented in the scien-
tific literature. However, efforts are under way to develop guide-
lines for grading the evidence generated by diagnostic studies  
(www.gradeworkinggroup.org).



3

sbu alert – early assessment of new health technologies • www.sbu.se/alert

SBU Alert report no 2010-03

Project group
Tore Vikström•	 , MD, Professor, Linköping  
University Hospital, Linköping
Lars Öhberg•	 , MD, PhD, Norrland University 
Hospital, Umeå
Nasim Farrokhnia•	 , Project Manager, SBU,  
alert@sbu.se
SBU staff: Thomas Davidson, Health Economist, •	
Ingemar Eckerlund, Health Economist, Karin 
Rydin, Literature Searcher, Lena Wallgren, Project 
Assistant

Scientific reviewers
Olle Ekberg•	 , MD, Professor, Skåne University 
Hospital, Malmö
Agneta Montgomery•	 , MD, Associate Professor, 
Skåne University Hospital, Malmö

References
1. Skadehändelser som föranlett läkarbesök vid akutmottagning. 

Statistik från Injury Database (IDB) Sverige, 2008. Stockholm: 
Socialstyrelsen; 2009.

2. Cowly RA, Dunham CM. Shock Trauma/Critical Care Manual. 
Initial assessment and management. Baltimore: University Park 
Press; 1983.

3. Advanced trauma life support program for physicians. 8th edition. 
Chicago: American college of surgeons committee on trauma; 
2008.

4. Rozycki GS, Ballard RB, Feliciano DV, Schmidt JA, Pennington SD. 
Surgeon-performed ultrasound for the assessment of truncal 
injuries: lessons learned from 1540 patients. Ann Surg 
1998;228(4):557-67.

5. Thourani VH, Pettitt BJ, Schmidt JA, Cooper WA, Rozycki GS. 
Validation of surgeon-performed emergency abdominal 
ultrasonography in pediatric trauma patients. J Pediatr Surg 
1998;33(2):322-8.

6. Pak-art R, Sriussadaporn S, Vajrabukka T. The results of focused 
assessment with sonography for trauma performed by third year 
surgical residents: a prospective study. J Med Assoc Thai 2003;86 
Suppl 2:S344-9.

7. Ma OJ, Gaddis G, Steele MT, Cowan D, Kaltenbronn K. 
Prospective analysis of the effect of physician experience with  
the FAST examination in reducing the use of CT scans. Emerg 
Med Australas 2005;17(1):24-30.

8. Gracias VH, Frankel HL, Gupta R, Malcynski J, Gandhi R, 
Collazzo L, et al. Defining the learning curve for the Focused 
Abdominal Sonogram for Trauma (FAST) examination: implications 
for credentialing. Am Surg 2001;67(4):364-8.

9. Boulanger BR, Rozycki GS, Rodriguez A. Sonographic assessment 
of traumatic injury. Future developments. Surg Clin North Am 
1999;79(6):1297-316.

10. Mullinix AJ, Foley WD. Multidetector computed tomography and 
blunt thoracoabdominal trauma. J Comput Assist Tomogr 2004;28 
Suppl 1:S20-7.

11. Yoon W, Jeong YY, Kim JK, Seo JJ, Lim HS, Shin SS, et al.  
CT in blunt liver trauma. Radiographics 2005;25(1):87-104.

12. Shackford SR, Rogers FB, Osler TM, Trabulsy ME, Clauss DW, 
Vane DW. Focused abdominal sonogram for trauma: the learning 
curve of nonradiologist clinicians in detecting hemoperitoneum.  
J Trauma 1999;46(4):553-62; discussion 562-4.

13. Corbett SW, Andrews HG, Baker EM, Jones WG. ED evaluation of 
the pediatric trauma patient by ultrasonography. Am J Emerg Med 
2000;18(3):244-9.

14. Soyuncu S, Cete Y, Bozan H, Kartal M, Akyol AJ. Accuracy 
of physical and ultrasonographic examinations by emergency 
physicians for the early diagnosis of intraabdominal haemorrhage 
in blunt abdominal trauma. Injury 2007;38(5):564-9.

15. Hsu JM, Joseph AP, Tarlinton LJ, Macken L, Blome S. The accuracy 
of focused assessment with sonography in trauma (FAST) in blunt 
trauma patients: experience of an Australian major trauma service. 
Injury 2007;38(1):71-5.

16. Ruchholtz S, Waydhas C, Lewan U, Pehle B, Taeger G, Kühne C,  
et al. Free abdominal fluid on ultrasound in unstable pelvic 
ring fracture: is laparotomy always necessary? J Trauma 
2004;57(2):278-85; discussion 285-7.

17. Arrillaga A, Graham R, York JW, Miller RS. Increased efficiency 
and cost-effectiveness in the evaluation of the blunt abdominal 
trauma patient with the use of ultrasound. Am Surg 1999; 
65(1):31-5.

18. Boulanger BR, McLellan BA, Brenneman FD, Ochoa J, 
Kirkpatrick AW. Prospective evidence of the superiority of a 
sonography-based algorithm in the assessment of blunt abdominal 
injury. J Trauma 1999;47(4):632-7.

19. Branney SW, Moore EE, Cantrill SV, Burch JM, Terry SJ. 
Ultrasound based key clinical pathway reduces the use of hospital 
resources for the evaluation of blunt abdominal trauma. J Trauma 
1997;42(6):1086-90.

20. Thomas B, Falcone RE, Vasquez D, Santanello S, Townsend M, 
Hockenberry S, et al. Ultrasound evaluation of blunt abdominal 
trauma: program implementation, initial experience, and learning 
curve. J Trauma 1997;42(3):384-8; discussion 388-90.

21. Stengel D, Bauwens K, Sehouli J, Rademacher G, Mutze S, 
Ekkernkamp A, Porzsolt F. Emergency ultrasound-based 
algorithms for diagnosing blunt abdominal trauma. Cochrane 
Database of Systematic Reviews 2005, Issue 2. Art. No.: 
CD004446. DOI: 10.1002/14651858.CD004446.pub2.

22. Whiting P, Rutjes AW, Reitsma JB, Bossuyt PM, Kleijnen J.  
The development of QUADAS: a tool for the quality assessment 
of studies of diagnostic accuracy included in systematic reviews. 
BMC Med Res Methodol 2003;3:25.

23. Boulanger BR, Kearney PA, Tsuei B, Ochoa JB. The routine use 
of sonography in penetrating torso injury is beneficial. J Trauma 
2001;51(2):320-5.

24. Buzzas GR, Kern SJ, Smith RS, Harrison PB, Helmer SD, Reed JA. 
A comparison of sonographic examinations for trauma performed 
by surgeons and radiologists. J Trauma 1998;44(4):604-6; 
discussion 607-8.

25. Emery KH, McAneney CM, Racadio JM, Johnson ND, Evora DK, 
Garcia VF. Absent peritoneal fluid on screening trauma 
ultrasonography in children: a prospective comparison with 
computed tomography. J Pediatr Surg 2001;36(4):565-9.

26. Friese RS, Malekzadeh S, Shafi S, Gentilello LM, Starr A. 
Abdominal ultrasound is an unreliable modality for the detection 
of hemoperitoneum in patients with pelvic fracture. J Trauma 
2007;63(1):97-102.

27. Helling TS, Wilson J, Augustosky K. The utility of focused 
abdominal ultrasound in blunt abdominal trauma: a reappraisal. 
Am J Surg 2007;194(6):728-32; discussion 732-3.

28. Ma OJ, Kefer MP, Stevison KF, Mateer JR. Operative versus 
nonoperative management of blunt abdominal trauma: Role of 
ultrasound-measured intraperitoneal fluid levels. Am J Emerg Med 
2001;19(4):284-6.

29. McElveen TS, Collin GR. The role of ultrasonography in blunt 
abdominal trauma: a prospective study. Am Surg 1997; 
63(2):184-8.

30. Partrick DA, Bensard DD, Moore EE, Terry SJ, Karrer FM. 
Ultrasound is an effective triage tool to evaluate blunt abdominal 
trauma in the pediatric population. J Trauma 1998;45(1):57-63.

31. Tayal VS, Nielsen A, Jones AE, Thomason MH, Kellam J, 
Norton HJ. Accuracy of trauma ultrasound in major pelvic injury.  
J Trauma 2006;61(6):1453-7.

32. Udobi KF, Rodriguez A, Chiu WC, Scalea TM. Role of 
ultrasonography in penetrating abdominal trauma: a prospective 
clinical study. J Trauma 2001;50(3):475-9.



4 Early and Focused Ultrasonography in Physical Trauma

sbu alert – early assessment of new health technologies • www.sbu.se/alert

SBU evaluates healthcare technology
The Swedish Council on Health Technology Assess-
ment (SBU) is a national governmental agency that 
assesses healthcare technologies. SBU analyzes the 
benefits, risks, and costs of different methods and 
compares the scientific facts to prevailing practices in 
Sweden. SBU’s goal is to provide stronger evidence 
for everyone engaged in shaping the delivery of health 
services.

The SBU Alert reports are produced in collaboration 
with experts from the respective subject areas, the 
National Board of Health and Welfare, the Medical 
Products Agency, the Swedish Association of Local 
Authorities and Regions, and a special advisory panel 
(the Alert Advisory Board).

This assessment was published in 2010. Findings based 
on strong scientific evidence usually continue to apply 
well into the future. However, findings based on insuf-
ficient, limited, or contradictory evidence might have 
already been replaced by more recent findings.

The complete report is available in Swedish.
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