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Comparison Ultrasound Diagnostic Peritoneal Computed
Category (US) Lavage (DPL) Tomography (CT)
Speed 2.5 min 20 min* 20Jr -60 min*
Cost Low? Low ($60) High ($600)
Bedside test +++ +++ -

Blunt trauma +++ +++ +++
Penetrating trauma ++ ++ 4+
Unstable patient +++ + _
Identifies bleeding site +/- - ++
Nonoperative management ++ - 4+
Retroperitoneum/renal ++ - 4+
Pancres +/- + 4+
Pelvic fracture +/- - T+
Accuracy 94-97% 97.6% 92-98%
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Fig. 9. Small pneumothorax. Real-time US examination of
thorax in this patient with a small pneumothomx demon-

strates thesselieg Linsethialesi st pasio |

and visceral pleura, which is noted to the left side of image.

Note more distal reverberation artifncts. Toedliietigiilebitie
of the image there is loss of this pattern because of a

small pneumothorax,

2. M973678 the M-mode WU ‘stratosphere sign’
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‘seashore sign’

Shore

Figure 6

Split field image demonstrating static 2-D mode
depiction of normal pleura (arrowhead) on the left of
the image, with M-mode depiction of the sea-shore
sign on the right side of the image.
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1. a5 binudnBuLUNATaIN1TA AR 1BIGLeR
Aalaiwy sliding sign LAy comet tail artifacts ANNLLUT
209188rulan (A1) 80-98% ANATNNIE 91-99%)

Figure 18. Sonography of a focal preurrathora. A lnear amy trans-
ducer (A) and a sector ransducer (B) shosw the echogenic inferfce of 3
normal hung {open amow). There & 2 focal poeuothorax aod 2 cooe-
Spendog coerettaf atfac (rmows). AT CHT ANT indicates right ches,

antenor

sauludeafilansiuninagszniilevulonuas
latas ssiviuduiduzuuismviaiaziindeinien
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Figure 7

Stratosphere sign of a pneumothorax; 2-D image
above indicates line of interrogation of pleural inter-
face. The corresponding time motion mode image fails to
reveal any underlying pleural movement consistent with a
pneumothorax.



w 230

3. ©1923678 color power Doppler (CPD) LAUR
LﬁuﬁumﬁumLﬁaﬁuﬂamﬁmiLﬂaaumumimtﬂa LS8N

‘power slide’

Figure 8

Color power Doppler image illustrating the presence
of movement at the pleural line - thus confirming
lung sliding.
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Figure 10

Resuscitative ultrasound image illustrating a lung
point in time motion mode. The normal seashore sign
(arrows) can be seen alternating with the stratosphere sign in
time with respiration.
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Evaluation by Surgeon Directed Trauma Team of
Potential Blunt Abdominal Trauma

[ Potential Blunt Abdominal Trauma ]
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Scan findings and stability of patient

Depending on nature of abdominal CT I-

*Consider DPL only if abdominal sonography equivocal or inadequate and patient notstable for CT scan
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adjunct 81150 START triage®"***

- FAST in Telemedicine hunldH1ussuuss
nwl¥ane (real-time wireless transmission of ultra-
sound images in 2003) waziinsuuziildlu standard
ACLS algorithms"®*"*?

- FAST in non-traumatic illness 12y Tun15ay
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- FAST in EMS n1941 Handheld-ultrasound
device in helicopter EMS®"
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Table 2 Recommended Focused Abdominal Sonography for Trauma (FAST) Educational Curriculum and Credentialing

Criteria*

|.  Educational curriculum

A. Didactic course (dependent on prior ultrasound experience of the participants)

1. 1-2 hours
2. Discussion of principles of sonography
3. Introduction to instrumentation
4. Indications for FAST exam
5. How to perform the FAST exam
6. Interpretation of the FAST exam
B. Hands-on sessions
1. 3-4 hours

2. Practice on normal models

3. Practice on models with intraperitoneal free fluid

e Peritoneal dialysis models-observe how Trendelenburg and reverse Trendelenburg alters positions

e Dynamic video models-give ideal examples of several different scenarios (positive and negative)

e UltraSim models
C. Testing (optional)

1. Still images vs models

2. 10-15 different clinical scenarios with positive and negative exams

Il. Incorporation into practice

1. 25-50 exams

e Proctored by a credentialed FAST practitioner

e Still images or video viewed for adequacy and accuracy of exam

Upon completion of phases | and Il, the trainee will be qualified to perform the FAST exam on trauma victims.

Alternatively, completion of a residency in which trauma sonograghy accreditation was achieved would also be an

acceptable pathway for demonstrating competency for credentialing.

* Modified with permission from: 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; 46:553-64.
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Figure. Pathways for emergency ultrasound training.

Residency Training Practicing Physician
Didactics -
Attends residency Attends introductory
currienlum covering emergency ultrasound
emergency ulirasound course (see Optimal
curriculum Guidelines for
or ) Introductory Ultrasound
Attends mtroductory Course) or courses
emergency ultrasound
course
Experiential . =
Training in residency with Performs ultrasounds under
supervision, over-reads, supervision over-reads,
gold standards gold standards
confirmatory testing or confirmatory testing or
patient outcome review patient cutcome review
within departmental
l ultrasound plan
Proficiency ¢
Residency Director and/or Ultrasounds are obtained
Ultrasound Coordinator with documentation and
certifies ultrasound training review to meet ACEP
categorized by the ACEP emergency ultrasound
EmErgency IIIII_aSC'jJJld proficiency guidelines.
proficiency guidelines and Ultrasound available for
ABEM “The Model of the departmental and hospital
Clinical Practice of Emergency examination
Medicine™

Credentialing \\A /

Acquired at local hospital
setting within departmental

Continuing Medical Proficiency
and Education

privileges

Quality review of ultrasound
performed continnously.

CME attended in accordance
with specialty gimdelines
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Application Focused Clinical Sonographic
Question Finding
Cardiac Is there Cardiac Motion? Recognize cardiac motion Identify pericardial fluid.

Is there a pericardial effusion?

Biliary Is ther acute cholecystitis? Identify GB and GB wall thickness, presence of
gallstones, sonographic Murphy’s sign*, common

bile duct (CBD) dilatation.

Renal Is ther hydronephrosis? Recognize hydronephrosis (dilation of renal
pelvis)
Abdominal Aorta Is the abdominal aorta enlarged? Measure abdominal aorta from diaphragm to
bifurcation.
Intrauterine Pregnancy Is ther a live intrauterine pregnancy? Identify a yolk sac or a fetal pole. Document fetal

heart if prtesent.

Trauma Is there hemoperitoneum? Anechoic (black) fluid stripe in hepatorenal /
Is there a hemopericardium? splenorenal space or pelvis. ldentify pericardial

fluid (see above)

* Sonographic Murphy’s Sign - gallbladder tendemess under direct pressure of ultrasound transducer.

Application Sonographic Finding
Central Line Identify correct venous vessels.
Throracentesis Identify are of greatest pleural, peritoneal of pericardial fluid for puncture site

Paracentesis

Pericardiocentesis

Foreign Body Localization Localized presence of wound foreign bodies

Callulitis / Abscess presence of fluid collection in evaluation if soft tissue infections.
Fracture reduction proper skeletal alignment after manipulation

Bladder evaluation Estimate bladder volume.

Localized ideal site for bladder aspiration.
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ACEP endorse these recommendations from this
paper on the application of emergency ultrasound:

1. Emergency ultrasound performed by emer-
gency physicians is an accepted modality within
emergency medicine.

2. The scope of practice for emergency ultra-
sound includes, but is not limited to the primary
applications of first trimester pelvic and pregnancy
related, trauma, emergency echocardiography, AAA,
biliary renal and procedural ultrasound.

3. Traning and proficiency requirements should
include the didactic experiential components for each
emergency physician, whether in residency training
or practice.

4. Credentialing standards used by Eds and

health care organizations should follow specialty spe-

LONA15D19D
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cific standards.

5. Emergency physicians should obtain a mini-
mum 25 ultrasounds per primary indication or 150
ultrasounds for general emergency ultrasound privi-
leges before credentialing or independent use.

6. Emergency ultrasound documentation should
include written notes and reports in compliance with
local departmental policy.

7. Quality assurance and review includes hard
copy appraisal regarding imaging quality and patient
outcome.

8. Future applications of emergency ultrasound
can be expected to provide patients and emergency
physicians more effective emergency care into the

21* century.
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