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Abstract

Diagnostic imaging has been recognized as a useful tool for management in stable trauma patients and it is

believed that it has limitation for unstable patients. This articleisan evidence based review on the role of diagnostic

imaging in unstable torso trauma. Focused Assessment with Sonography for Trauma(FAST) has a great role for

diagnostic hemorrhage in blunt abdominal trauma and blood in pericardial stab wounds. Extended-FAST(EFAST)

has a promising role for diagnostic pneumothorax and hemothorax and is also useful to confirm the positions after

placement of tubes and lines. A CT scan has limited role in unstable patients; however, there are reports that a CT

scan can be used to identify sources of bleeding in selected situations.

Diagnostic imaging has both capability and limitation in unstable torso trauma. Patient selections for each

modality enhance accuracy for the imaging.
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1. Introduction

Half of trauma deaths occur in the first hour of
injury'. Demetriades et al. reported that chest and
abdominal injuries were the most common critical
injured bodily injuries (32.3%) in traumatic death
patients'. Identifying causes of injuries and proper
correctionisakeyto the success torestore the physiology
in unstable trauma patients. This article covers the
role and limitations of diagnostic imaging in
hemodynamic unstable torso trauma.

2.Ultrasonography

Ultrasonography has become a standard tool for
assessing trauma patients. The original utility of

ultrasonography is to identify free fluid in the intra-
peritoneal cavity and intra-pericardium which we know
as “Focused Assessment with Sonography for Trauma
(FAST)”. The accuracy of FAST in blunt abdominal
injury patients was reported as 59.2 to 96%****which
varies in the characteristics of injuries. Rozycki et al.®
reported the sensitivity and specificity of FAST in
stable blunt abdominal injury as 75.7% and 99.8%,
respectively. However, from the same study, the
sensitivity and specificity were reported as 100% in
hypotensive patients. Wherrett et al.* found that no
FAST negative hypotensive patientsneeded laparotomy
which was defined as a systolic blood pressure equal to
or less than 90 mmHg. Even though FAST seems to
have promising results in hemodynamically unstable
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patients, data has demonstrated that a false negative
rate still exists. Frises et al.” collected data in pelvic
fracture patients who had a high risk for hemorrhage
which was defined by age greater than 55 years,
presented of shock (SBP<100mmHg),and an unstable
fracture pattern. One third of the studied population
had hypotension on arrival. They found 6 of the 14
patients with a negative FAST also had a therapeutic
exploratory laparotomy. Another study from Holmes
et al.”also found the same results with a false negative
rate. Their study showed that 18 patients who had a
negative result of FAST underwent a therapeutic
laparotomy.

In conclusion, FAST is useful to diagnose intra-
abdominal hemorrhage in unstable blunt abdominal
injuries. If patients have a positive FAST they can go to
the operative room immediately. However, FAST still
has a limitation concerning the false negative rate. In
hemodynamically unstable patients with a negative
FAST, further investigations to exclude intra-abdominal
injury should be performed such as diagnostic
peritoneal aspiration and lavage.

In penetrating trauma, the role of FAST isdebated.
Itiswidelyaccepted that penetrated abdominal trauma
patients should go to the operating room without any
However, the role of FAST is well
established in penetrating wounds thatare in proximity

investigations®.

to the precordium®. A prospective study published by
Rozycki et al.'? that collected data in the patients who
had stab or gun shot wounds in the precordial region
showed aFAST sensitivity of 100%, specificity 0of96.9%,
and an accuracy of 97.3%. In this study, there were no
false negative patients. Another study in penetrated
trauma patients at the precordial region published by
Meyer etal. alsoreported concordantresults, sensitivity
of 100%, specificity of 91%, and accuracy of 90% but
the sensitivity dropped to 56% in patients who had
hemothorax''. A later report found that all patients
with an initially normal pericardial FAST who were
subsequently diagnosed with cardiac injury had a
hemothorax and the overall mortality was 40%°.

In summary, FAST is a reliable diagnostic tool to
evaluate blood in the pericardium. However, the utility
of FAST in penetrating precordial wound depends on
the clinical instability of the patients. In extremis
patients, FAST has no role in this group, the proper
management is Emergency Room thoracotomy. In
hypotensive patients,anegative precordial FAST makes
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physicians move on to other sources of bleeding. A
caveat is in patients who have a hemothorax may
present with a negative of FAST while having cardiac
injury because blood has already flown out into the
pleural space.

Pneumothorax and hemothorax are reported in
half of chest injuries'. The utility of ultrasonography
has been extended into identifying injury in pleural
cavities, so it is called Extended Focused Assessment
with Sonography for Trauma (EFAST). Nadipati et
al.’? performed a prospective study in both blunt and
penetrating patients and reported EFAST had the
highest accuracy in the diagnosis of pneumothorax
when compared with clinical examination and chest
X-ray (CXR) (99%, 97%, 94%, respectively). Other
studies that were published earlier also reported the
same results that EFAST has higher sensitivity and
specificity than CXR. However, most studies used CT
scan asagold standard and the studieswere performed
in hemodynamic stable patients which make applying
the results to unstable patients not straightforward.

Hemothorax can also be identified by EFAST.
The datafrom manyreports showed superiority of ultra-
sonography to CXR. For instance, a study published
bySisleyetal. reported that the sensitivity of ultrasound
was 97.5% and specificity was 99.7%, compared to
92.5% and 99.7% for CXR'.

For clinical application, EFAST is helpful in
identifying pneumothorax in trauma patients.
However, a pneumothorax that affects hemodynamic
is a tension pneumothorax. Diagnosis of a tension
pneumothorax is a clinical diagnosis and a prompt
treatment with decompressing pleural cavity should
be done without confirming imaging. For hemo-
thoraxes, EFAST may be useful for detecting hemo-
thorax in unstable patients because it is less time
consuming.

An anteroposterior pelvic radiograph is
recommended by Advanced Trauma Life Support
protocol for initial evaluating of trauma patients. The
utility of pelvic film has been challenged in
hemodynamic stable patients. Duane et al."” reported
no missfractures by examination alone in alert patients.
Other study'® reported sensitivity of 68%-73% and
specificity of 98% for detecting fractures from plain
film pelvis by using a CT scan as a gold standard. And
the sensitivity is worse for detecting injury at posterior
ring structure. However, in hemodynamic unstable
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patients that the physical examination is unreliable'”
and a CT scan is not safe, pelvic film is still be
recommended'® in order to get early identifying the
injury and coordinate with angiography team
simultaneously.

Besides identifying causes of bleeding, ultra-
sonography has been used as an extension of
comprehensive physical examination'®. Schuster et
al.’? studied in trauma patients who had Pulseless
Electrical Activity (PEA) at the emergency department,
theyreported presenting of contractile cardiac activity
from EFAST related with higherreturn of spontaneous
pulse. However, all of the patients died eventually. So
the conclusion on the utility of EFAST on identifying
contractile cardiac activity in patients with PEA is
identifying potential salvageable patients rather than
for resuscitation.

Recently ultrasound has been used for
confirmation of the location of tubes and lines. There
are reports using ultrasound to confirm position of
endotracheal tube placement. Even though all of them
were not done in trauma patients, the results was
promising and had a potential for further investigation
in trauma situation especially in some places where
ultrasound is more available than the end tidal
20,21

capnography

3. Computed tomography

A CT scan is not an ideal tool for hemodynamic
unstable patients because of time spenton the process.
However, it may have a benefitin selected patients. Fu

etal.?

reported utility of a CT scan in hemodynamic
unstable patients(SBP < 90 mmHg) with negative
finding on physical examination and FAST. According
to the study, the patients who had an obvious source of
injury that is feasible for angio-embolization such as
unstable pelvic fracture or ongoing craniofacial
hemorrhage would be sent to the angiogram suit
directly. On the other hand, the patients who did not
have an obvious source of injurywould be sent fora CT
scan while waiting for angio-embolization. The study
found the CT scan helped toidentify source of bleeding
thatlead to further procedures for stop bleeding. One
third of patients who underwent a CT scan got angio-
embolization afterward. Furthermore, timing to start
embolization in the group that got a CT scan and the
group that received angio-embolization directly was
not different. The summary of this research is in
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trauma patients who received physical examination
and FAST could not identify source of bleeding, A CT
scan may be useful in order to give the information
aboutsource of bleeding. Angio-embolization in these
patients is not possible without CT guidance. The
caveat of applying this policy to other institutes is the
facility of hospitals. In this study, the resuscitation
room, operating room, a CT scan, and angiography
suite were integrated in the same area and while the
patientswere in a CT scan, fluid resuscitation and close
monitoring could be performed continously which is
not possible in many hospitals.

4. Conclusion

Diagnosticimaging hasarole in detecting sources
of bleeding and identifying which cavity needs to be
addressed. In patients that the source of bleeding is
obvious such as penetrated abdominal patients with
shock, diagnostic imaging is luxury. Ultrasonography
has been more integrated in the process of initial
assessment because it takes only few minutes to
complete the study. However, false negative is an
important issue especially in unstable patients. So
other investigation should be done to confirm the
negative result. Pelvic film still has a role in the initial
assessmentwhile other plain films have lessimportance.
A CT scan in unstable patients is not practical but can
be done in selected patients in selected places.
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