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Variant: 1   Adult. Penetrating torso trauma, hypotensive. Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT chest abdomen pelvis with IV contrast Usually Appropriate ☢☢☢☢

CTA chest abdomen pelvis with IV contrast Usually Appropriate ☢☢☢☢☢

MRI chest abdomen pelvis without and with IV contrast Usually Not Appropriate O

MRI chest abdomen pelvis without IV contrast Usually Not Appropriate O

CT chest abdomen pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢

CT chest abdomen pelvis without IV contrast Usually Not Appropriate ☢☢☢☢

 
Variant: 2   Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT chest abdomen pelvis with IV contrast Usually Appropriate ☢☢☢☢

CTA chest abdomen pelvis with IV contrast Usually Appropriate ☢☢☢☢☢

CT chest abdomen pelvis without and with IV contrast May Be Appropriate ☢☢☢☢

MRI chest abdomen pelvis without and with IV contrast Usually Not Appropriate O

MRI chest abdomen pelvis without IV contrast Usually Not Appropriate O

CT chest abdomen pelvis without IV contrast Usually Not Appropriate ☢☢☢☢

 
Variant: 3   Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT chest with IV contrast Usually Appropriate ☢☢☢

CTA chest with IV contrast Usually Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast May Be Appropriate (Disagreement) ☢☢☢

CT chest without IV contrast May Be Appropriate ☢☢☢

CTA abdomen and pelvis with IV contrast May Be Appropriate (Disagreement) ☢☢☢☢

MRI abdomen and pelvis without and with IV contrast Usually Not Appropriate O

MRI abdomen and pelvis without IV contrast Usually Not Appropriate O

MRI chest without and with IV contrast Usually Not Appropriate O

MRI chest without IV contrast Usually Not Appropriate O

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢

 
Variant: 4   Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.

New 2024



Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast Usually Appropriate ☢☢☢

CTA abdomen and pelvis with IV contrast Usually Appropriate ☢☢☢☢

CT chest with IV contrast May Be Appropriate (Disagreement) ☢☢☢

CTA chest with IV contrast May Be Appropriate (Disagreement) ☢☢☢

CT abdomen and pelvis without and with IV contrast May Be Appropriate ☢☢☢☢

MRI abdomen and pelvis without and with IV contrast Usually Not Appropriate O

MRI abdomen and pelvis without IV contrast Usually Not Appropriate O

MRI chest without and with IV contrast Usually Not Appropriate O

MRI chest without IV contrast Usually Not Appropriate O

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢

CT chest without IV contrast Usually Not Appropriate ☢☢☢

 
Variant: 5   Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT chest abdomen pelvis with IV contrast Usually Appropriate ☢☢☢☢

CTA chest abdomen pelvis with IV contrast Usually Appropriate ☢☢☢☢☢

MRI chest abdomen pelvis without and with IV contrast Usually Not Appropriate O

MRI chest abdomen pelvis without IV contrast Usually Not Appropriate O

CT chest abdomen pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢

CT chest abdomen pelvis without IV contrast Usually Not Appropriate ☢☢☢☢

 
Variant: 6   Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.

Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT chest with IV contrast Usually Appropriate ☢☢☢

CTA chest with IV contrast Usually Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast May Be Appropriate (Disagreement) ☢☢☢

CT chest without IV contrast May Be Appropriate ☢☢☢

CTA abdomen and pelvis with IV contrast May Be Appropriate ☢☢☢☢

MRI abdomen and pelvis without and with IV contrast Usually Not Appropriate O

MRI abdomen and pelvis without IV contrast Usually Not Appropriate O

MRI chest without and with IV contrast Usually Not Appropriate O

MRI chest without IV contrast Usually Not Appropriate O

CT abdomen and pelvis without IV contrast Usually Not Appropriate ☢☢☢

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢

 
Variant: 7   Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.



Procedure Appropriateness Category Relative Radiation Level

Radiography trauma series Usually Appropriate ☢☢☢

CT abdomen and pelvis with IV contrast Usually Appropriate ☢☢☢

CT abdomen and pelvis without IV contrast May Be Appropriate ☢☢☢

CT chest with IV contrast May Be Appropriate ☢☢☢

CTA chest with IV contrast May Be Appropriate (Disagreement) ☢☢☢

CTA abdomen and pelvis with IV contrast May Be Appropriate ☢☢☢☢

MRI abdomen and pelvis without and with IV contrast Usually Not Appropriate O

MRI abdomen and pelvis without IV contrast Usually Not Appropriate O

MRI chest without and with IV contrast Usually Not Appropriate O

MRI chest without IV contrast Usually Not Appropriate O

CT chest without and with IV contrast Usually Not Appropriate ☢☢☢

CT chest without IV contrast Usually Not Appropriate ☢☢☢

CT abdomen and pelvis without and with IV contrast Usually Not Appropriate ☢☢☢☢
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Summary of Literature Review
 
Introduction/Background
Penetrating torso trauma occurs when a foreign body disrupts the skin and enters the patient. The 
anatomical boundaries of the torso begin cranially at the thoracic inlet and caudally at the inferior 
margins of the greater trochanters, excluding the appendicular skeletal structures. Penetrating 
trauma most commonly occurs from gunshots and stabbings, although any object can impale the 
patient. High rates of mortality and morbidity are associated with gunshot wounds, with 
approximately 42,222 deaths in 2020 or 13.7 deaths per 100,000 people [1]. Stab wounds are much 
more common, estimated at 434,259 injuries annually; however, these wounds rarely result in 
death. According to the Centers for Disease Control and Prevention, between 2003 and 2019, a 
total number of 6,015 deaths were reported in the United States from stab injuries [1]. 
 
In penetrating trauma, the type and location of injury (or injuries), along with the patient’s clinical 
status, guide immediate management, including what area of the torso that may require advanced 
imaging. The presumed trajectory of the foreign body at both clinical and radiologic examination 
often guides detection and treatment of injuries [2]. 
Furthermore, the type of penetrating trauma also plays an important role in the treatment decision 
algorithm of penetrating trauma. Most ballistic traumas are high-energy injuries and carry the risk 
of additional radial injury along the missile track due to the transfer of kinetic energy [3]. Knife 
injuries, on the other hand, are typically low-energy injuries with only tissue along the tract of the 
wound at risk and do not always require advanced imaging for evaluation depending on the depth 
of the penetrating wound [4]. 



 
This document only reviews penetrating torso trauma in adults. Specific recommendations on 
imaging suspected bladder and urethral injury to the ACR Appropriateness Criteria® topic on 
"Penetrating Trauma—Lower Abdomen and Pelvis” [5].

 
Special Imaging Considerations
Imaging, in particular multidetector CT, plays a central role in guiding management in patients with 
penetrating trauma. Contrast-enhanced CT with multiplanar reformations is the standard imaging 
tool in the evaluation of patients with penetrating trauma due to its fast acquisition and excellent 
resolution [2,3]. Single versus multiphasic protocols vary depending upon both institutional 
protocols and clinical presentation. Multiphasic protocols that include an arterial phase may 
improve the identification and characterization of vascular injuries, whereas the assessment of solid 
organs in the abdomen and pelvis is best performed during the portal venous phase [6]. 
Furthermore, the American Association for the Surgery of Trauma recommends dual-phase CT 
(arterial and venous phases) for accurate diagnosis of vascular injuries of the solid organs including 
the spleen, liver, or kidney [7]. Throughout this manuscript, CT angiography (CTA) will presuppose 
at least 2 postcontrast phases of imaging in addition to the angiography phase. When there is 
suspicion or knowledge of renal injury, delayed excretory phase imaging should be acquired [8]. In 
addition to intravenous (IV) administration of contrast, some institutions advocate the 
administration of oral and rectal contrast when there is concern for bowel injury in the setting of 
penetrating trauma [9,10]. Radiography and focused assessment with ultrasonography for trauma 
(FAST) play an important role in triage, often directing next step management [11-17]. 
 
The role of FAST (or extended-FAST or chest abdominal-FAST in evaluating chest injury) is 
primarily one of triage; a positive FAST and signs of hemodynamic instability may lead to 
immediate surgical intervention rather than CT [18,19]. Ultrasound (US) may be able to diagnose 
certain thoracic and abdominal injuries, but it is an insufficient test to fully exclude injuries to these 
areas because it has a relatively lower specificity compared with CT [20].

 
Initial Imaging Definition
Initial imaging is defined as imaging at the beginning of the care episode for the medical condition 
defined by the variant. More than one procedure can be considered usually appropriate in the 
initial imaging evaluation when:

There are procedures that are equivalent alternatives (ie, only one procedure will be ordered 
to provide the clinical information to effectively manage the patient’s care)

•

OR

There are complementary procedures (ie, more than one procedure is ordered as a set or 
simultaneously wherein each procedure provides unique clinical information to effectively 
manage the patient’s care).

•

 
Discussion of Procedures by Variant
Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.

https://acsearch.acr.org/docs/69376/Narrative/


It is important to assess for hemodynamic stability clinically before performing any imaging. 
Hemodynamic stability is defined as systolic blood pressure ≥90 mm Hg and a heart rate of 50 to 
110 beats per minute [21]. Portable chest and pelvic radiographs and a focused abdominal US for 
trauma are valuable means in identifying such injuries. The initial focus in management of patients 
with penetrating hemodynamically unstable trauma should be early and aggressive hemostatic 
resuscitation, prompt diagnosis of all life-threatening injuries, and early control of ongoing 
bleeding [22,23]. 
 
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient. Some trauma systems also use prehospital FAST to 
expedite management upon arrival to the hospital [14,16].

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
A. CT Chest, Abdomen, and Pelvis With IV Contrast
Traditionally and in most practices, patients with penetrating trauma demonstrating signs of 
hemodynamic instability would be operatively managed without CT imaging [24]. However, 
recently, some authors recommend whole-body CT while continuing resuscitation regardless of 
hemodynamic status [25,26]. Proponents of this approach suggest the information gathered 
during CT helps determine the optimal surgical approach and prevents delay of definitive 
management. The degree of hemodynamic instability and distance to the CT scanner should be 
accounted for when deciding upon use of CT in this clinical scenario.

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
B. CT Chest, Abdomen, and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of CT chest, abdomen, and pelvis without and with 
IV contrast for initial evaluation of patients with penetrating torso trauma with hypotension. If CT 
imaging is performed in this patient population, the imaging time should be minimized as much as 
possible, and therefore without IV contrast imaging is not routinely recommended.

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
C. CT Chest, Abdomen, and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT chest, abdomen, and pelvis without IV 
contrast for initial evaluation of patients with penetrating torso trauma with hypotension. If CT 
imaging is performed in this patient population, IV contrast should be administered.

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
D. CTA Chest, Abdomen, and Pelvis IV Contrast
Most literature supporting the use of multiphase CTA imaging in the torso is derived from the 
blunt trauma patient population [27]. Literature suggests the detection of vascular injury is similar 
between routine contrast-enhanced CT of the chest and CTA of the chest; however, the justification 
for performing routine contrast-enhanced CT of the chest and CTA imaging was to reduce the 
need for two separate contrast injections [28]. Most modern-day CT scanners and protocols enable 
imaging of the entire body in multiple phases with one IV contrast bolus [29]. If imaging is pursued 
in this imaging population, single-phase imaging to include the portal venous phase may provide 
the most relevant information for next step imaging.

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
E. MRI Chest, Abdomen, and Pelvis Without and With IV Contrast



There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without and 
with IV contrast for initial evaluation of patients with penetrating torso trauma with hypotension.

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
F. MRI Chest, Abdomen, and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without IV 
contrast for initial evaluation of patients with penetrating torso trauma with hypotension.

Variant 1: Adult. Penetrating torso trauma, hypotensive. Initial imaging.  
G. Radiography Trauma Series
Chest radiographs can recognize contusions, pneumothorax, hemothorax, rib fractures, foreign 
bodies and/or ballistic fragments, and mediastinal injuries, which could be treated immediately. 
Radiographic evaluation can also help identify retained foreign bodies and suggest trajectory, 
which may direct initial surgical exploration.

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient. Some trauma systems also use prehospital FAST to 
expedite management upon arrival to the hospital [14,16].

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
A. CT Chest, Abdomen, and Pelvis With IV Contrast
In hemodynamically stable patients who have ballistic trauma of uncertain trajectory, CT of the 
chest, abdomen, and pelvis with IV contrast plays a vital role in management. Typically, CT is 
performed after initial triage imaging (radiography trauma series and FAST). However, Kondo et al 
[15] demonstrated that in-hospital mortality was not significantly different when FAST was 
bypassed in this patient population. To aid in detection of internal injuries, many trauma teams 
place radiodense markers or indicators at suspected entry and/or exit wounds to aid in 
determining trajectory [3]. CT is optimal for identifying the trajectory of the ballistic injury and 
predicting the organs and torso compartments that may be involved, and a recent international 
survey suggested that most radiologist use "cognitive” tractography rather than commercial 
software [30]. Single-acquisition whole-torso imaging is preferred over segmental imaging so that 
the tract of the bullet can be followed [2,3].

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
B. CT Chest, Abdomen, and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of CT chest, abdomen, and pelvis without and with 
IV contrast for initial evaluation of penetrating torso trauma. The addition of a noncontrast phase 
may delay definitive diagnosis and typically does not provide additional information pertinent to 
penetrating trauma [31].

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
C. CT Chest, Abdomen, and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT chest, abdomen, and pelvis without IV 



contrast for initial evaluation of penetrating torso trauma. Although noncontrast CT may be helpful 
in determining trajectory, demonstration of internal injuries, specifically solid organs, is much more 
apparent with IV contrast. During the global shortage of contrast in 2022, unenhanced CT scans 
were used for acute and posttraumatic patients in emergency departments at some institutions 
[32].

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
D. CTA Chest, Abdomen, and Pelvis IV Contrast
In the hemodynamically stable patient population, multiphasic imaging can provide additional 
useful information regarding the source of active bleeding. Additionally, it is important to 
remember that imaging can be performed after damage control surgery to identify injuries that 
may need definitive treatment [29,33]. In their retrospective study, Nummela et al [29] found that 
arterial and venous phases of the chest, abdomen, and pelvis CT facilitated recognition of active 
bleeding in patients with penetrating thoracic trauma. Differentiating between arterial and venous 
hemorrhage may have treatment implications. For example, a hemodynamically stable patient with 
active arterial bleeding may be treated with an angioembolization procedure, whereas bleeding 
from a venous structure may result in supportive care [29,33].

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
E. MRI Chest, Abdomen, and Pelvis Without And With IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without and 
with IV contrast for initial evaluation of patients with penetrating torso trauma.

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
F. MRI Chest, Abdomen, and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without IV 
contrast for initial evaluation of patients with penetrating torso trauma with hypotension.

Variant 2: Adult. Ballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
G. Radiography Trauma Series
Chest radiographs can recognize contusions, pneumothorax, hemothorax, rib fractures, foreign 
bodies and/or ballistic fragments, and mediastinal injuries, which should be treated immediately. 
Radiographic evaluation can also help identify retained foreign bodies and suggest trajectory 
which may direct initial surgical exploration.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient. Some trauma systems also use prehospital FAST to 
expedite management upon arrival to the hospital [14,16]. FAST is particularly important in 
patients with penetrating trauma to the "cardiac box” [34,35].

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
A. CT Abdomen and Pelvis With IV Contrast



CT could be performed if there is suspected suspicion for intraperitoneal violation. Overall, liberal 
use of imaging in ballistic trauma is recommend because the trajectory can be unpredictable. 
Diaphragmatic excursion may be high at time of injury, making intra-abdominal injuries difficult to 
exclude.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
B. CT Abdomen and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of adding a noncontrast phase to a contrast-
enhanced CT abdomen and pelvis for initial evaluation of penetrating torso trauma limited to the 
chest.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
C. CT Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without IV contrast for 
initial evaluation of penetrating torso trauma. During the global shortage of contrast in 2022, 
unenhanced CT scans were used for acute and posttraumatic patients in emergency departments 
at some institutions [36].

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
D. CT Chest With IV Contrast
CT of the chest has been established as the imaging modality of choice for characterizing 
penetrating thoracic injuries, including soft tissues and vascular structures, heart and pericardium 
and bony thorax, mediastinum, diaphragm, and lungs [37]. It offers a high negative predictive 
value up to 99% in triaging hemodynamically stable patients with penetrating chest trauma. 
Screening thoracic CT successfully excludes surgery in patients with nonsignificant radiologic 
findings [37]. CT with IV contrast also adequately identifies vascular injuries such as 
pseudoaneurysms, intimal flaps, filling defects, or contrast extravasation [28]. In their prospective 
study, Gunn et al [38] found that CT chest with IV contrast offered a fast, noninvasive means to 
assess missile trajectories and allows precise assessment of potential mediastinal injury and 
decreases the need for routine angiographic and esophageal studies in patients with mediastinal 
gunshot wounds. Special attention should be made to injuries in the "cardiac box” anatomically 
defined by the sternal notch superiorly, the xiphoid process inferiorly, and the nipples laterally [39]. 
Patients with injuries in this region can rapidly decompensate; however, selective CT imaging can 
help identify findings suggestive of cardiac injury, such as hemopericardium and 
pneumopericardium [40].

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
E. CT Chest Without And With IV Contrast
There is no relevant literature regarding the usefulness of adding a noncontrast phase to a 
contrast-enhanced CT chest for initial evaluation of penetrating torso trauma limited to the chest

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
F. CT Chest Without IV Contrast
During the global shortage of contrast in 2022, unenhanced CT scans were used for acute and 



posttraumatic patients in emergency departments at some institutions [36]. Noncontrast imaging 
of the chest is inadequate to definitively evaluate the chest for vascular injuries in the setting of 
ballistic trauma isolated to the chest.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
G. CTA Abdomen and Pelvis With IV Contrast
Nummela et al [29] concluded that CTA of the whole body is recommended because multiple 
injuries and active bleeding are common in penetrating thoracic trauma. CTA of the abdomen and 
pelvis should be used liberally because the terminal ballistics of bullets and other fragments may 
have an unpredictable trajectory.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
H. CTA Chest With IV Contrast
CTA of the chest is a valuable modality in assessment of penetrating transmediastinal injury in 
hemodynamically stable patients. It can guide immediate surgical intervention versus expectant 
management in conjunction with transesophageal echocardiogram [38]. CTA may better 
demonstrate pseudoaneurysm, vascular occlusion, active contrast extravasation, intimal tear, and 
early venous filling in arteriovenous fistulas.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
I. MRI Abdomen and Pelvis Without And With IV Contrast
There is no relevant literature regarding the use of MRI abdomen and pelvis without and with IV 
contrast for initial evaluation of patients with penetrating torso trauma.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
J. MRI Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI abdomen and pelvis without IV contrast for 
initial evaluation of patients with penetrating torso trauma.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
K. MRI Chest Without And With IV Contrast
There is no relevant literature regarding the use of MRI chest without and with IV contrast for 
initial evaluation of patients with penetrating torso trauma.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
L. MRI Chest Without IV Contrast
There is no relevant literature regarding the use of MRI chest without IV contrast for initial 
evaluation of patients with penetrating torso trauma.

Variant 3: Adult. Ballistic penetrating torso trauma, limited to chest, normotensive. Initial 
imaging.  
M. Radiography Trauma Series
Chest radiographs can recognize contusions, pneumothorax, hemothorax, rib fractures, foreign 



bodies and/or ballistic fragments, and mediastinal injuries, which could be treated immediately. 
Radiographic evaluation can also help identify retained foreign bodies and suggest trajectory, 
which may direct initial surgical exploration. Some authors suggest that a chest radiograph may be 
adequate in this patient population, and CT identifies additional findings that do not require 
surgical intervention [41]. Other authors, however, point out the limitations of chest radiography 
[42]. Berg et al [43] found that patients with penetrating thoracic trauma or asymptomatic patients 
with unremarkable initial chest radiographs can be safely discharged by short-term repeat chest 
radiographs.

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient. FAST is particularly good at "ruling in” free 
intraperitoneal fluid but has not been shown to effectively exclude intraperitoneal injury in the 
setting of ballistic trauma [13].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
A. CT Abdomen and Pelvis With IV Contrast
CT abdomen and pelvis with IV contrast is instrumental in decision making in this patient 
population. Traditionally, ballistic trauma to the abdomen and pelvis required laparotomy or, at the 
very least, diagnostic laparoscopy. However, recent literature suggests that "selective 
conservatism” can be accomplished with a combination negative CT imaging and clinical 
examination [44,45]. Literature supports the use of both "triple-contrast” (oral, IV, and rectal) and 
single-contrast (IV contrast) techniques [9,10,46]. Munera et al [47] prospectively evaluated the role 
of CT with triple-contrast material in evaluation of stable patients with abdominal gunshot wounds 
and found that triple-contrast CT can reduce the number of cases of unnecessary laparotomy and 
can identify patients with injuries that may be safely treated nonsurgically [10].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
B. CT Abdomen and Pelvis Without And With IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without and with IV 
contrast for initial evaluation of penetrating torso trauma. The addition of a noncontrast phase 
does not provide additional information pertinent to penetrating trauma [31].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
C. CT Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without IV contrast for 
initial evaluation of penetrating torso trauma. During the global shortage of contrast in 2022, 
unenhanced CT scans were used for acute and posttraumatic patients in emergency departments 
at some institutions [36].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
D. CT Chest With IV Contrast
Given the unpredictable trajectory of ballistic trauma, liberal use of CT imaging of the chest is 



typically performed when there is presumed isolated abdominal and pelvic trauma [2].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
E. CT Chest Without and With IV Contrast
There is no relevant literature regarding the use of CT chest without and with IV contrast for initial 
evaluation of penetrating torso trauma. The addition of a noncontrast phase does not provide 
additional information pertinent to penetrating trauma [31].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
F. CT Chest Without IV Contrast
There is no relevant literature regarding the use of CT chest without IV contrast for initial 
evaluation of penetrating torso trauma. During the global shortage of contrast in 2022, 
unenhanced CT scans were used for acute and posttraumatic patients in emergency departments 
at some institutions [36].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
G. CTA Abdomen and Pelvis With IV Contrast
In the hemodynamically stable patient population, multiphasic imaging can provide additional 
useful information regarding the source of active bleeding. Additionally, it is important to 
remember that imaging can be performed after damage control surgery to identify injuries that 
may need definitive treatment [29,33]. In their retrospective study, Nummela et al [29] found that 
arterial and venous phases of the chest, abdomen, and pelvis CT facilitated recognition of active 
bleeding in patients with penetrating thoracic trauma. Differentiating between arterial and venous 
hemorrhage may have treatment implications. For example, a hemodynamically stable patient with 
active arterial bleeding may be treated with an angioembolization procedure, whereas bleeding 
from a venous structure may result in supportive care [29,33].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
H. CTA Chest With IV Contrast
CTA of the chest is now routinely used for both blunt and penetrating trauma at many level 1 
trauma centers. CTA may better demonstrate pseudoaneurysm, vascular occlusion, active contrast 
extravasation, intimal tear, and early venous filling in arteriovenous fistulas [29,48].

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
I. MRI Abdomen and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of MRI abdomen and pelvis without and with IV 
contrast for initial evaluation of patients with penetrating torso trauma.

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
J. MRI Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI abdomen and pelvis without IV contrast for 
initial evaluation of patients with penetrating torso trauma.

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 



normotensive. Initial imaging.  
K. MRI Chest Without and With IV Contrast
There is no relevant literature regarding the use of MRI chest without and with IV contrast for 
initial evaluation of patients with penetrating torso trauma.

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
L. MRI Chest Without IV Contrast
There is no relevant literature regarding the use of MRI chest without IV contrast for initial 
evaluation of patients with penetrating torso trauma.

Variant 4: Adult. Ballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
M. Radiography Trauma Series
It is common practice at many trauma centers to mark presumed penetrating wounds with 
radiodense markers. Radiographic evaluation can help identify retained foreign bodies and suggest 
trajectory, which may direct additional imaging or mandate surgical exploration.

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient. Some trauma systems also use prehospital FAST to 
expedite management upon arrival to the hospital [14,16].

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
A. CT Chest, Abdomen, and Pelvis With IV Contrast
In hemodynamically stable patients who have nonballistic penetrating trauma of uncertain 
trajectory or multiple points of entry, CT of the chest, abdomen, and pelvis with IV contrast plays a 
vital role in management [29,49] Typically, CT is performed after initial triage imaging (radiography 
trauma series and FAST). However, Kondo et al [15] demonstrated that in-hospital mortality was 
not significantly different when FAST was bypassed in this patient population. CT is optimal for 
identifying the trajectory of the penetrating injury and predicting the organs and torso 
compartments that may be involved, and a recent international survey suggested that most 
radiologist use "cognitive” tractography rather than commercial software [2,30]. Radiodense 
markers are typically used to mark the sites of skin violation, which is much more important with 
sharp object low energy penetrating trauma. Additional information should be sought regarding 
blade length or the presence of bruising or a "hilt mark" at the skin entry site when evaluating stab 
wounds. Single-acquisition whole torso-imaging is preferred over segmental imaging so that the 
tract of the wound can be followed [2].

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
B. CT Chest, Abdomen, and Pelvis Without And With IV Contrast
There is no relevant literature regarding the use of CT chest, abdomen, and pelvis without and with 
IV contrast for initial evaluation of penetrating torso trauma. The addition of a noncontrast does 
not provide additional information pertinent to penetrating trauma [31].



Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
C. CT Chest, Abdomen, and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT chest, abdomen, and pelvis without IV 
contrast for initial evaluation of penetrating torso trauma. Although noncontrast CT may be helpful 
in determining trajectory, demonstration of internal injuries, specifically solid organs, is much more 
apparent with IV contrast. During the global shortage of contrast in 2022, unenhanced CT scans 
were used for acute and posttraumatic patients in emergency departments at some institutions 
[36].

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
D. CTA Chest, Abdomen, and Pelvis IV Contrast
In the hemodynamically stable patient population, multiphasic imaging can provide additional 
useful information regarding the source of active bleeding. Additionally, it is important to 
remember that imaging can be performed after damage control surgery to identify injuries that 
may need definitive treatment [29,33]. In their retrospective study, Nummela et al [29] found that 
arterial and venous phases of the chest, abdomen, and pelvis CT facilitated recognition of active 
bleeding in patients with penetrating thoracic trauma. Differentiating between arterial and venous 
hemorrhage may have treatment implications. For example, a hemodynamically stable patient with 
active arterial bleeding may be treated with an angioembolization procedure, whereas bleeding 
from a venous structure may result in supportive care [29,33].

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
E. MRI Chest, Abdomen, and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without and 
with IV contrast for initial evaluation of patients with penetrating torso trauma.

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
F. MRI Chest, Abdomen, and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without IV 
contrast for initial evaluation of patients with penetrating torso trauma with hypotension.

Variant 5: Adult. Nonballistic penetrating torso trauma, unknown trajectory, normotensive. 
Initial imaging.  
G. Radiography Trauma Series
Chest radiographs can recognize contusions, pneumothorax, hemothorax, rib fractures, retained 
foreign bodies, and mediastinal injuries, which should be treated immediately. Radiographic 
evaluation can also help identify retained foreign bodies and suggest trajectory, which may direct 
initial surgical exploration. The limitations of radiography, particularly chest radiography, should be 
understood in the setting of nonballistic trauma. Nguyen et al [50] showed that greater than one-
third of patients in their study had additional findings on CT after a normal screening chest 
radiograph.

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.
Injuries that are considered limited to the chest occur outside of the thoracoabdominal zone. 



Anatomical landmarks can include above the nipple line in men or above the fourth rib. Wounds 
occurring below these anatomical landmarks could involve abdominal structures given significant 
diaphragmatic excursion. 
 
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient. Some trauma systems also use prehospital FAST to 
expedite management upon arrival to the hospital [14,16].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
A. CT Abdomen and Pelvis With IV Contrast
It is useful to get CT scans of the abdomen and pelvis if there is suspicion of peritoneal violation or 
possible diaphragmatic injuries.

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
B. CT Abdomen and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without and with IV 
contrast for initial evaluation of penetrating torso trauma isolated to the chest and does not 
provide additional information pertinent to penetrating trauma [31].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
C. CT Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without IV contrast for 
initial evaluation of penetrating torso trauma isolated to the chest. During the global shortage of 
contrast in 2022, unenhanced CT scans were used for acute and posttraumatic patients in 
emergency departments at some institutions [36].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
D. CT Chest With IV Contrast
Contrast-enhanced chest CT is an effective screening tool for determining the wound trajectory 
and likelihood of injury to mediastinal structures. CT can guide the decision-making process in 
management of patients in whom immediate surgical intervention could be performed with 
positive findings at CT chest [51]. If CT shows no evidence of mediastinal injury or other thoracic 
injury requiring surgery, the patient can simply be observed [37].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
E. CT Chest Without And With IV Contrast
There is no relevant literature regarding the use of CT chest without and with IV contrast for initial 
evaluation of penetrating torso trauma isolated to the chest. The addition of a noncontrast phase 
does not provide additional information pertinent to penetrating trauma [31].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
F. CT Chest Without IV Contrast



Although noncontrast CT may be helpful in determining trajectory, demonstration of internal 
injuries, specifically solid organs, is much more apparent with IV contrast. Vascular injuries are also 
better depicted with IV contrast. CT chest without IV contrast can effectively excluded 
pneumothorax and hemothorax [50]. During the global shortage of contrast in 2022, unenhanced 
CT scans were used for acute and posttraumatic patients in emergency departments at some 
institutions [36].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
G. CTA Abdomen and Pelvis With IV Contrast
In the hemodynamically stable patient population, multiphasic imaging can provide additional 
useful information regarding the source of active bleeding. Additionally, it is important to 
remember that imaging can be performed after damage control surgery to identify injuries that 
may need definitive treatment [29,33].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
H. CTA Chest With IV Contrast
In the hemodynamically stable patient population, CTA can provide additional useful information 
regarding the source of active bleeding. Additionally, it is important to remember that imaging can 
be performed after damage control surgery to identify injuries that may need definitive treatment 
[29,33]. In their retrospective study, Nummela et al [29] found that arterial and venous phases of 
the chest, abdomen, and pelvis CT facilitated recognition of active bleeding in patients with 
penetrating thoracic trauma. Differentiating between arterial and venous hemorrhage may have 
treatment implications. For example, a hemodynamically stable patient with active arterial bleeding 
may be treated with an angioembolization procedure, whereas bleeding from a venous structure 
may result in supportive care [29,33].

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
I. MRI Abdomen and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without and 
with IV contrast for initial evaluation of patients with penetrating torso trauma.

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
J. MRI Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI chest, abdomen, and pelvis without IV 
contrast for initial evaluation of patients with penetrating torso trauma with hypotension.

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
K. MRI Chest Without and With IV Contrast
There is no relevant literature regarding the use of MRI chest without and with IV contrast only for 
initial evaluation of patients with penetrating torso trauma.

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
L. MRI Chest Without IV Contrast



There is no relevant literature regarding the use of MRI chest without IV contrast only for initial 
evaluation of patients with penetrating torso trauma.

Variant 6: Adult. Nonballistic penetrating torso trauma, limited to chest, normotensive. 
Initial imaging.  
M. Radiography Trauma Series
Penetrating trauma occurring outside of the thoracoabdominal zones and the cardiac box maybe 
sufficiently imaged with radiography in clinically stable patients [51]. Normal radiographic 
appearance of the chest does not preclude significant thoracic trauma that may require procedural 
or surgical intervention [50].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.
FAST can help triage patients and direct initial bedside and surgical procedures. Hemopericardium, 
pneumothorax, and free intraperitoneal fluid discovered at FAST have significant implications on 
next steps in management of the patient.

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
A. CT Abdomen and Pelvis With IV Contrast
CT abdomen and pelvis with IV contrast is instrumental in decision making in this patient 
population. Literature supports the use of both "triple-contrast” (oral, IV, and rectal) and single-
contrast (IV contrast) techniques [9,10,46]. Triple-contrast CT is especially helpful in identifying 
hollow viscus injury. CT imaging with physical examination allows for the nonoperative safe 
management of some patients [24,49].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
B. CT Abdomen and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without and with IV 
contrast for initial evaluation of penetrating torso trauma isolated to the chest. The addition of a 
noncontrast phase adds radiation exposure to the patient and may delay definitive diagnosis and 
typically does not provide additional information pertinent to penetrating trauma [31].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
C. CT Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of CT abdomen and pelvis without IV contrast for 
initial evaluation of penetrating torso trauma. Although noncontrast CT may be helpful in 
determining trajectory, demonstration of internal injuries, specifically solid organs, is much more 
apparent with IV contrast. During the global shortage of contrast in 2022, unenhanced CT scans 
were used for acute and posttraumatic patients in emergency departments at some institutions 
[36].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
D. CT Chest With IV Contrast
CT chest may be used if there is suspicion of supradiaphragmatic injury involving the lungs, heart, 
diaphragm, or pleural space.



Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
E. CT Chest Without and With IV Contrast
There is no relevant literature regarding the use of CT chest without and with IV contrast for initial 
evaluation of penetrating torso trauma limited to the abdomen and pelvis.

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
F. CT Chest Without IV Contrast
There is no relevant literature regarding the use of CT chest without IV contrast for initial 
evaluation of penetrating torso trauma limited to the abdomen and pelvis. The addition of a 
noncontrast phase does not provide additional information pertinent to penetrating trauma [31].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
G. CTA Abdomen and Pelvis With IV Contrast
In the hemodynamically stable patient population, multiphasic imaging can provide additional 
useful information regarding the source of active bleeding. Additionally, it is important to 
remember that imaging can be performed after damage control surgery to identify injuries that 
may need definitive treatment [29,33].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
H. CTA Chest With IV Contrast
In the hemodynamically stable patient population, CTA can provide additional useful information 
regarding the source of active bleeding. Additionally, it is important to remember that imaging can 
be performed after damage control surgery to identify injuries that may need definitive treatment 
[29,33]. In their retrospective study, Nummela et al [29] found that arterial and venous phases of 
the chest, abdomen, and pelvis CT facilitated recognition of active bleeding in patients with 
penetrating thoracic trauma. Differentiating between arterial and venous hemorrhage may have 
treatment implications. For example, a hemodynamically stable patient with active arterial bleeding 
may be treated with an angioembolization procedure, whereas bleeding from a venous structure 
may result in supportive care [29,33].

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
I. MRI Abdomen and Pelvis Without and With IV Contrast
There is no relevant literature regarding the use of MRI abdomen and pelvis without and with IV 
contrast for initial evaluation of patients with penetrating torso trauma.

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
J. MRI Abdomen and Pelvis Without IV Contrast
There is no relevant literature regarding the use of MRI abdomen and pelvis without IV contrast for 
initial evaluation of patients with penetrating torso trauma with hypotension.

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
K. MRI Chest Without and With IV Contrast



There is no relevant literature regarding the use of MRI chest without and with IV contrast for 
initial evaluation of patients with penetrating torso trauma.

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
L. MRI Chest Without IV Contrast
There is no relevant literature regarding the use of MRI chest without IV contrast for initial 
evaluation of patients with penetrating torso trauma with hypotension.

Variant 7: Adult. Nonballistic penetrating torso trauma, limited to abdomen and pelvis, 
normotensive. Initial imaging.  
M. Radiography Trauma Series
Radiography of the abdomen in stab wounds limited to the abdomen and pelvis have limited 
usefulness. If injuries occur in the thoracoabdominal region, chest radiography should be 
performed.

 
Summary of Recommendations

Variant 1: Even in hemodynamically unstable patients, radiographic examination is 
performed simultaneously with the initial resuscitation and primary clinical survey. 
Traditionally, and in most practices, patients with penetrating trauma demonstrating signs of 
hemodynamic instability would be operatively managed without CT or CTA imaging. 
However, the panel agrees that the decision to perform CT or CTA imaging in this scenario is 
highly dependent on the provider’s practice environment. Whole-body CT or CTA while 
continuing resuscitation has been reported to help determine the optimal surgical approach 
and prevent delay of definitive management.

•

Variant 2: In hemodynamically stable patients who have ballistic trauma of uncertain 
trajectory, CT or CTA of the chest, abdomen, and pelvis with IV contrast plays a vital role in 
management, in addition to traditional radiographic evaluation. CT or CTA is optimal for 
identifying the trajectory of the ballistic injury and predicting the organs and torso 
compartments that may be involved. Single-acquisition whole-torso imaging is preferred 
over segmental imaging so that the tract of the bullet can be followed.

•

Variant 3: After radiographic evaluation, CT or CTA of the chest with IV contrast is the 
imaging modality of choice for characterizing penetrating thoracic injuries allowing for the 
visualization of soft tissues and vascular structures, including the heart, bony thorax, 
mediastinum, diaphragm, and lungs. Disagreement around the use of CT or CTA of the 
abdomen and pelvis arose in the panel, because some members disagree with the liberal use 
of these imaging tests in the variant described (ie, isolated to the chest). Those who 
supported the use of CT or CTA of the abdomen and pelvis pointed to the unpredictability of 
ballistic trauma trajectory as well as the position of the diaphragm at the time of injury.

•

Variant 4: Traditionally, ballistic trauma to the abdomen and pelvis required laparotomy. 
Radiography is used to identify trajectory and retained ballistic fragments. However, recent 
literature suggests that "selective conservatism” can be accomplished with a combination 
negative CT (or CTA) imaging and clinical examination. Disagreement around the use of CT or 
CTA of the chest arose in the panel, as some members disagree with the liberal use of these 
imaging tests in the variant described (ie, isolated to the abdomen and pelvis). Those who 
supported the use of CT or CTA of the chest pointed to the unpredictability of ballistic 

•



trauma trajectory as well as the position of the diaphragm at the time of injury.
Variant 5: In hemodynamically stable patients who have nonballistic penetrating trauma of 
uncertain trajectory or multiple points of entry, CT or CTA of the chest, abdomen, and pelvis 
with IV contrast plays a vital role in management. Typically, CT or CTA is performed after 
initial triage imaging (radiography trauma series and FAST). CT or CTA is optimal for 
identifying the trajectory of the penetrating injury and predicting the organs and torso 
compartments that may be involved. A recent international survey suggested that most 
radiologist use "cognitive” tractography rather than commercial software. Radiodense 
markers are typically used to mark the sites of skin violation, which is much more important 
with sharp-object low-energy penetrating trauma.

•

Variant 6: In nonballistic penetrating trauma isolated to the chest, radiography and CT (or 
CTA) of the chest play a vital role in management. Typically, CT or CTA is performed after 
initial triage imaging (radiography trauma series and FAST). Disagreement around the use of 
CT and/or CTA of the abdomen and pelvis arose in the panel, because some members 
disagree with the liberal use of these imaging tests in the variant described (ie, isolated to 
the chest). Those who supported the use of CT or CTA of the abdomen pointed to the 
unpredictable location of the diaphragm at the time of injury.

•

Variant 7: CT abdomen and pelvis with IV contrast is instrumental in decision making in this 
patient population, specifically the decision to manage the patient’s injury operatively or 
conservatively. Disagreement around the use of CT or CTA of the chest arose in the panel, 
because some members disagree with the liberal use of these imaging tests in the variant 
described (ie, isolated to the abdomen and pelvis). Those who supported the use of CT or 
CTA of the chest pointed to the unpredictable location of the diaphragm at the time of injury.

•

 
Supporting Documents
The evidence table, literature search, and appendix for this topic are available at 
https://acsearch.acr.org/list. The appendix includes the strength of evidence assessment and the 
final rating round tabulations for each recommendation. 
 
For additional information on the Appropriateness Criteria methodology and other supporting 
documents, please go to the ACR website at https://www.acr.org/Clinical-Resources/Clinical-Tools-
and-Reference/Appropriateness-Criteria.
 
Appropriateness Category Names and Definitions

Appropriateness 
Category Name

Appropriateness 
Rating Appropriateness Category Definition

Usually Appropriate 7, 8, or 9
The imaging procedure or treatment is indicated in 
the specified clinical scenarios at a favorable risk-
benefit ratio for patients.

May Be Appropriate 4, 5, or 6

The imaging procedure or treatment may be 
indicated in the specified clinical scenarios as an 
alternative to imaging procedures or treatments with 
a more favorable risk-benefit ratio, or the risk-benefit 
ratio for patients is equivocal.

May Be Appropriate 5 The individual ratings are too dispersed from the 

https://acsearch.acr.org/list
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria
https://www.acr.org/Clinical-Resources/Clinical-Tools-and-Reference/Appropriateness-Criteria


(Disagreement) panel median. The different label provides 
transparency regarding the panel’s recommendation. 
“May be appropriate” is the rating category and a 
rating of 5 is assigned.

Usually Not Appropriate 1, 2, or 3

The imaging procedure or treatment is unlikely to be 
indicated in the specified clinical scenarios, or the 
risk-benefit ratio for patients is likely to be 
unfavorable.

 
Relative Radiation Level Information
Potential adverse health effects associated with radiation exposure are an important factor to 
consider when selecting the appropriate imaging procedure. Because there is a wide range of 
radiation exposures associated with different diagnostic procedures, a relative radiation level (RRL) 
indication has been included for each imaging examination. The RRLs are based on effective dose, 
which is a radiation dose quantity that is used to estimate population total radiation risk associated 
with an imaging procedure. Patients in the pediatric age group are at inherently higher risk from 
exposure, because of both organ sensitivity and longer life expectancy (relevant to the long latency 
that appears to accompany radiation exposure). For these reasons, the RRL dose estimate ranges 
for pediatric examinations are lower as compared with those specified for adults (see Table below). 
Additional information regarding radiation dose assessment for imaging examinations can be 
found in the ACR Appropriateness Criteria® Radiation Dose Assessment Introduction document 
[52].
Relative Radiation Level Designations

Relative Radiation Level*

Adult 
Effective 
Dose 
Estimate 
Range

Pediatric 
Effective Dose 
Estimate 
Range

O 0 mSv 0 mSv
☢ <0.1 mSv <0.03 mSv
☢☢ 0.1-1 mSv 0.03-0.3 mSv
☢☢☢ 1-10 mSv 0.3-3 mSv
☢☢☢☢ 10-30 mSv 3-10 mSv
☢☢☢☢☢ 30-100 mSv 10-30 mSv
*RRL assignments for some of the examinations cannot be made, because the actual patient doses 
in these procedures vary as a function of a number of factors (eg, region of the body exposed to 
ionizing radiation, the imaging guidance that is used). The RRLs for these examinations are 
designated as "Varies.”

 
Relative Radiation Level Information
Potential adverse health effects associated with radiation exposure are an important factor to consider 
when selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures 
associated with different diagnostic procedures, a relative radiation level (RRL) indication has been 
included for each imaging examination. The RRLs are based on effective dose, which is a radiation dose 
quantity that is used to estimate population total radiation risk associated with an imaging procedure. 

https://www.acr.org/-/media/ACR/Files/Appropriateness-Criteria/RadiationDoseAssessmentIntro.pdf


Patients in the pediatric age group are at inherently higher risk from exposure, because of both organ 
sensitivity and longer life expectancy (relevant to the long latency that appears to accompany radiation 
exposure). For these reasons, the RRL dose estimate ranges for pediatric examinations are lower as 
compared with those specified for adults (see Table below). Additional information regarding radiation 
dose assessment for imaging examinations can be found in the ACR Appropriateness Criteria® Radiation 
Dose Assessment Introduction document.
Relative Radiation Level Designations

Relative Radiation Level* Adult Effective Dose Estimate 
Range

Pediatric Effective Dose 
Estimate Range

O 0 mSv  0 mSv
☢ <0.1 mSv <0.03 mSv

☢☢ 0.1-1 mSv 0.03-0.3 mSv
☢☢☢ 1-10 mSv 0.3-3 mSv

☢☢☢☢ 10-30 mSv 3-10 mSv
☢☢☢☢☢ 30-100 mSv 10-30 mSv

*RRL assignments for some of the examinations cannot be made, because the actual patient doses in 
these procedures vary as a function of a number of factors (e.g., region of the body exposed to ionizing 
radiation, the imaging guidance that is used). The RRLs for these examinations are designated as “Varies.”
 
References

1. Centers for Disease Control and Prevention, National Center for Health Statistics. National 
Vital Statistics System, Mortality 1999-2020 on CDC WONDER Online Database, released in 
2021. Data are from the Multiple Cause of Death Files, 1999-2020, as compiled from data 
provided by the 57 vital statistics jurisdictions through the Vital Statistics Cooperative 
Program.  Available at: http://wonder.cdc.gov/ucd-icd10.html

2. Dreizin D, Munera F. Multidetector CT for Penetrating Torso Trauma: State of the Art. 
[Review]. Radiology. 277(2):338-55, 2015 Nov.

3. Naeem M, Hoegger MJ, Petraglia FW 3rd, et al. CT of Penetrating Abdominopelvic Trauma. 
Radiographics. 41(4):1064-1081, 2021 Jul-Aug.

4. Breigeiron R, Breitenbach TC, Zanini LAG, Corso CO. Comparison between isolated serial 
clinical examination and computed tomography for stab wounds in the anterior abdominal 
wall. Rev. Col. Bras. Cir.. 44(6):596-602, 2017 Nov-Dec.

5. Heller MT, Oto A, Allen BC, et al. ACR Appropriateness Criteria R Penetrating Trauma-Lower 
Abdomen and Pelvis. [Review]. Journal of the American College of Radiology. 16(11S):S392-
S398, 2019 Nov.J. Am. Coll. Radiol.. 16(11S):S392-S398, 2019 Nov.

6. Baghdanian AH, Armetta AS, Baghdanian AA, LeBedis CA, Anderson SW, Soto JA. CT of 
Major Vascular Injury in Blunt Abdominopelvic Trauma. [Review]. Radiographics. 36(3):872-
90, 2016 May-Jun.

7. Kozar RA, Crandall M, Shanmuganathan K, et al. Organ injury scaling 2018 update: Spleen, 
liver, and kidney. J Trauma Acute Care Surg 2018;85:1119-22.

8. Hardee MJ, Lowrance W, Stevens MH, et al. Process improvement in trauma: compliance 
with recommended imaging evaluation in the diagnosis of high-grade renal injuries. The 
Journal of Trauma and Acute Care Surgery. 74(2):558-62, 2013 Feb.

https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf
https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf


9. Paes FM, Durso AM, Pinto DS, Covello B, Katz DS, Munera F. Diagnostic performance of 
triple-contrast versus single-contrast multi-detector computed tomography for the 
evaluation of penetrating bowel injury. EMERG. RADIOL.. 29(3):519-529, 2022 Jun.

10. Saksobhavivat N, Shanmuganathan K, Boscak AR, et al. Diagnostic accuracy of triple-
contrast multi-detector computed tomography for detection of penetrating gastrointestinal 
injury: a prospective study. Eur Radiol. 26(11):4107-4120, 2016 Nov.

11. Beattie G, Cohan CM, Tang A, Chen JY, Victorino GP. Observational management of 
penetrating occult pneumothoraces: Outcomes and risk factors for interval tube 
thoracostomy placement. J Trauma Acute Care Surg. 92(1):177-184, 2022 01 01.

12. Iacobellis F, Brillantino A, Di Serafino M, et al. Economic and clinical benefits of immediate 
total-body CT in the diagnostic approach to polytraumatized patients: a descriptive analysis 
through a literature review. [Review]. Radiologia Medica. 127(6):637-644, 2022 Jun.Radiol 
Med (Torino). 127(6):637-644, 2022 Jun.

13. Netherton S, Milenkovic V, Taylor M, Davis PJ. Diagnostic accuracy of eFAST in the trauma 
patient: a systematic review and meta-analysis. CJEM Canadian Journal of Emergency 
Medical Care. 21(6):727-738, 2019 11.

14. Lucas B, Hempel D, Otto R, et al. Prehospital FAST reduces time to admission and operative 
treatment: a prospective, randomized, multicenter trial. Eur. j. trauma emerg. surg.. 
48(4):2701-2708, 2022 Aug.

15. Kondo Y, Ohbe H, Yasunaga H, Tanaka H. Initial focused assessment with sonography in 
trauma versus initial CT for patients with haemodynamically stable torso trauma. Emerg 
Med J. 37(1):19-24, 2020 Jan.

16. Gamberini L, Tartaglione M, Giugni A, et al. The role of prehospital ultrasound in reducing 
time to definitive care in abdominal trauma patients with moderate to severe liver and 
spleen injuries. Injury. 53(5):1587-1595, 2022 May.

17. Cook MR, Holcomb JB, Rahbar MH, et al. An abdominal computed tomography may be safe 
in selected hypotensive trauma patients with positive Focused Assessment with Sonography 
in Trauma examination. Am J Surg. 209(5):834-40, 2015 May.

18. Akoglu H, Celik OF, Celik A, Ergelen R, Onur O, Denizbasi A. Diagnostic accuracy of the 
Extended Focused Abdominal Sonography for Trauma (E-FAST) performed by emergency 
physicians compared to CT. American Journal of Emergency Medicine. 36(6):1014-1017, 
2018 Jun.Am J Emerg Med. 36(6):1014-1017, 2018 Jun.

19. Becker A, Lin G, McKenney MG, Marttos A, Schulman CI. Is the FAST exam reliable in 
severely injured patients?. Injury. 41(5):479-83, 2010 May.

20. Laselle BT, Byyny RL, Haukoos JS, et al. False-negative FAST examination: associations with 
injury characteristics and patient outcomes. Ann Emerg Med. 60(3):326-34.e3, 2012 Sep.

21. Chiu WC, Shanmuganathan K, Mirvis SE, Scalea TM. Determining the need for laparotomy in 
penetrating torso trauma: a prospective study using triple-contrast enhanced 
abdominopelvic computed tomography. J Trauma. 51(5):860-8; discussion 868-9, 2001 Nov.

22. Fu CY, Liao CA, Liao CH, et al. Intra-abdominal injury is easily overlooked in the patients with 
concomitant unstable hemodynamics and pelvic fractures. American Journal of Emergency 
Medicine. 32(6):553-7, 2014 Jun.Am J Emerg Med. 32(6):553-7, 2014 Jun.



23. Brown CV, Velmahos GC, Neville AL, et al. Hemodynamically "stable" patients with 
peritonitis after penetrating abdominal trauma: identifying those who are bleeding. Arch 
Surg. 140(8):767-72, 2005 Aug.

24. Baron BJ, Benabbas R, Kohler C, et al. Accuracy of Computed Tomography in Diagnosis of 
Intra-abdominal Injuries in Stable Patients With Anterior Abdominal Stab Wounds: A 
Systematic Review and Meta-analysis. Acad Emerg Med. 25(7):744-757, 2018 07.

25. Ordoñez C, García C, Parra MW, et al. Implementation of a new Single-Pass Whole-Body 
Computed Tomography Protocol: Is it safe, effective and efficient in patients with severe 
trauma? 2020;51.

26. Ordonez CA, Herrera-Escobar JP, Parra MW, et al. Computed tomography in 
hemodynamically unstable severely injured blunt and penetrating trauma patients. The 
Journal of Trauma and Acute Care Surgery. 80(4):597-602; discussion 602-3, 2016 Apr.

27. Watchorn J, Miles R, Moore N. The role of CT angiography in military trauma. Clin Radiol. 
68(1):39-46, 2013 Jan.

28. Zaw AA, Stewart D, Murry JS, et al. CT Chest with IV Contrast Compared with CT 
Angiography after Blunt Trauma. American Surgeon. 82(1):41-5, 2016 Jan.

29. Nummela MT, Thorisdottir S, Oladottir GL, Koskinen SK. Imaging of penetrating thoracic 
trauma in a large Nordic trauma center. Acta Radiol Open. 8(12):2058460119895485, 2019 
Dec.

30. Ozimok CJ, Mellnick VM, Patlas MN. An international survey to assess use of oral and rectal 
contrast in CT protocols for penetrating torso trauma. EMERG. RADIOL.. 26(2):117-121, 2019 
Apr.

31. Naulet P, Wassel J, Gervaise A, Blum A. Evaluation of the value of abdominopelvic 
acquisition without contrast injection when performing a whole body CT scan in a patient 
who may have multiple trauma. Diagnostic and Interventional Imaging. 94(4):410-7, 2013 
Apr.

32. Yang XY, Wei MT, Jin CW, Wang M, Wang ZQ. Unenhanced Computed Tomography to 
Visualize Hollow Viscera and/or Mesenteric Injury After Blunt Abdominal Trauma: A Single-
Institution Experience. Medicine (Baltimore). 95(9):e2884, 2016 Mar.

33. Alexander LF, Hanna TN, LeGout JD, et al. Multidetector CT Findings in the Abdomen and 
Pelvis after Damage Control Surgery for Acute Traumatic Injuries. [Review]. Radiographics. 
39(4):1183-1202, 2019 Jul-Aug.

34. Manzano-Nunez R, Gomez A, Espitia D, et al. A meta-analysis of the diagnostic accuracy of 
chest ultrasound for the diagnosis of occult penetrating cardiac injuries in hemodynamically 
stable patients with penetrating thoracic trauma. The Journal of Trauma and Acute Care 
Surgery. 90(2):388-395, 2021 02 01.

35. Gonzalez-Hadad A, Garcia AF, Serna JJ, Herrera MA, Morales M, Manzano-Nunez R. The 
Role of Ultrasound for Detecting Occult Penetrating Cardiac Wounds in Hemodynamically 
Stable Patients. World Journal of Surgery. 44(5):1673-1680, 2020 05.

36. Abdellatif W, Vasan V, Kay FU, Kohli A, Abbara S, Brewington C. Know your way around 
acute unenhanced CT during global iodinated contrast crisis: a refresher to ED radiologists. 
Emerg Radiol 2022;29:1019-31.



37. Strumwasser A, Chong V, Chu E, Victorino GP. Thoracic computed tomography is an 
effective screening modality in patients with penetrating injuries to the chest. Injury. 
47(9):2000-5, 2016 Sep.Injury. 47(9):2000-5, 2016 Sep.

38. Gunn ML, Clark RT, Sadro CT, Linnau KF, Sandstrom CK. Current concepts in imaging 
evaluation of penetrating transmediastinal injury. [Review]. Radiographics. 34(7):1824-41, 
2014 Nov-Dec.

39. Kim JS, Inaba K, de Leon LA, et al. Penetrating injury to the cardiac box. J Trauma Acute Care 
Surg 2020;89:482-87.

40. Plurad DS, Bricker S, Van Natta TL, et al. Penetrating cardiac injury and the significance of 
chest computed tomography findings. Emergency Radiology. 20(4):279-84, 2013 Aug.

41. Moussavi N, Talari H, Abedzadeh-Kalahroudi M, et al. Implementation of an algorithm for 
chest imaging in blunt trauma decreases use of CT-scan: Resource management in a 
middle-income country. Injury. 52(2):219-224, 2021 Feb.Injury. 52(2):219-224, 2021 Feb.

42. Cremonini C, Lewis MR, Jakob D, Benjamin ER, Chiarugi M, Demetriades D. Diagnosing 
penetrating diaphragmatic injuries: CT scan is valuable but not reliable. Injury. 53(1):116-
121, 2022 Jan.Injury. 53(1):116-121, 2022 Jan.

43. Berg RJ, Inaba K, Recinos G, et al. Prospective evaluation of early follow-up chest 
radiography after penetrating thoracic injury. World J Surg. 37(6):1286-90, 2013 Jun.

44. Sander A, Spence R, Ellsmere J, et al. Penetrating abdominal trauma in the era of selective 
conservatism: a prospective cohort study in a level 1 trauma center. Eur. j. trauma emerg. 
surg.. 48(2):881-889, 2022 Apr.

45. Singh N, Hardcastle TC. Selective non operative management of gunshot wounds to the 
abdomen: a collective review. [Review]. Int Emerg Nurs. 23(1):22-31, 2015 Jan.

46. Jawad H, Raptis C, Mintz A, Schuerer D, Mellnick V. Single-Contrast CT for Detecting Bowel 
Injuries in Penetrating Abdominopelvic Trauma. AJR Am J Roentgenol 2018;210:761-65.

47. Munera F, Morales C, Soto JA, et al. Gunshot wounds of abdomen: evaluation of stable 
patients with triple-contrast helical CT. Radiology 2004;231:399-405.

48. Burack JH, Kandil E, Sawas A, et al. Triage and outcome of patients with mediastinal 
penetrating trauma. Ann Thorac Surg 2007;83:377-82; discussion 82.

49. Hershkovitz Y, Shohat S, Kessel B, Schecter WP, Beicker A, Jeroukhimov I. Selective 
Management of Multiple Anterior Abdominal Stab Wounds: Is it Safe?. Isr Med Assoc J. 
21(5):330-332, 2019 May.

50. Nguyen BM, Plurad D, Abrishami S, Neville A, Putnam B, Kim DY. Utility of Chest Computed 
Tomography after a "Normal" Chest Radiograph in Patients with Thoracic Stab Wounds. 
American Surgeon. 81(10):965-8, 2015 Oct.

51. Augustin P, Guivarch E, Tran-Dinh A, Pellenc Q, Tanaka S, Montravers P. Usefulness of CT-
scan in the management of chest stab trauma: a prospective observational study. European 
Journal of Trauma & Emergency Surgery. 46(6):1385-1391, 2020 Dec.

52. American College of Radiology. ACR Appropriateness Criteria® Radiation Dose Assessment 
Introduction. Available at: https://edge.sitecorecloud.io/americancoldf5f-acrorgf92a-
productioncb02-3650/media/ACR/Files/Clinical/Appropriateness-Criteria/ACR-
Appropriateness-Criteria-Radiation-Dose-Assessment-Introduction.pdf.



 
Disclaimer

The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for 
determining appropriate imaging examinations for diagnosis and treatment of specified medical 
condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring 
physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and 
severity of a patient’s clinical condition should dictate the selection of appropriate imaging procedures or 
treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked. 
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of 
this condition are not considered in this document. The availability of equipment or personnel may 
influence the selection of appropriate imaging procedures or treatments. Imaging techniques classified as 
investigational by the FDA have not been considered in developing these criteria; however, study of new 
equipment and applications should be encouraged. The ultimate decision regarding the appropriateness 
of any specific radiologic examination or treatment must be made by the referring physician and 
radiologist in light of all the circumstances presented in an individual examination.
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