
The Roles and Risks of Whole-Body 
Computed Tomography Scans  

in the Trauma Patient

Emergency departments in the United States are frequently confronted with 
trauma patients with varying degrees of injury. Clinically significant injuries may 
be missed, with devastating consequences for the patient. Concern for not missing 
any potentially serious injuries has led to an aggressive diagnostic approach with a 
goal of not missing any injuries. The CT scan has facilitated this approach, provid-
ing substantial information guiding management. However, CT scans have risks, 
especially when the pan-scan approach is used. The authors review the uses, advan-
tages, and disadvantages of the pan-scan.

— Ann M. Dietrich, MD, Editor

Background
Emergency departments (EDs) in the United States received approximately 

35 million trauma-related visits in 2007.1 According to the Centers for Disease 
Control (CDC), unintentional injury accounted for 123,706 deaths in the same 
year, making it the fourth leading cause of death overall and the primary cause 
of death among people between 1 and 44 years of age.2

The trauma population constitutes a remarkably high-risk cohort for emer-
gency care providers and trauma surgeons. The principles of Advanced Trauma 
Life Support (ATLS) aim to provide a simple and effective standardized 
approach for the assessment and care of injured patients. Between the patient 
with minor isolated trauma and the unstable patient with multi-trauma requir-
ing immediate surgical intervention lies a complex group of various injury 
patterns that represents a significant gray area for any trauma care provider. 
Patients who are stable after initial clinical evaluation still might have serious 
injuries that require an expedient evaluation performed in an organized manner 
to avoid the significant morbidity and mortality associated with delays in local-
ization and intervention.3,4 Approximately 15% to 22.3% of trauma patients in 
whom injuries are missed have injuries that are clinically significant.5 This preva-
lence of missed serious injury has led to an aggressive diagnostic approach with 
an emphasis on high sensitivity and early identification of all injuries. Initially, 
this aggressiveness was illustrated by the use of diagnostic peritoneal lavage 
(DPL), an invasive but highly sensitive diagnostic screening tool that decreased 
the number of missed intra-abdominal injuries. With the advent of computed 
tomography (CT), emergency care providers and trauma surgeons have increas-
ingly relied upon this technology as an integral part of trauma evaluation and 
resuscitation.6 The “traditional” imaging strategy includes plain radiographs of 
the chest, pelvis, and lateral cervical spine (C-spine), in accordance with ATLS 
guidelines; a Focused Assessment with Sonography for Trauma (FAST) exam; 
and selected CT scans as deemed necessary based on the physical examination, 
radiographs, or ultrasound assessment.7

The first generations of CT scanners suffered from a significant lack of 
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sensitivity and specificity and were 
limited by the amount of time 
required for the scan (separating 
the patient from the monitoring of 
the trauma resuscitation bay). The 
introduction of multi-slice CT scan-
ners has both improved diagnostic 
accuracy and reduced the time of 
scanning significantly.8 Multiple 
studies have validated the hypothesis 
that CT is superior in accuracy and 
reliability compared with physical 
examination, laboratory screening, 
plain radiographs, and sonography 
alone in the evaluation of most seri-
ous traumatic injuries.9-16

The number of CTs performed 
in EDs for injury-related conditions 
nearly doubled between 1998 and 
2007.6 CT now has a well-estab-
lished role in the secondary evalua-
tion of trauma, and the concept of a 
whole-body CT scan, or “pan-scan,” 
has become more accepted as an 
adjunct for definitive assessment of 
injuries during the early stages of 
trauma management.6,17,18 A typical 
pan-scan involves a non-contrast CT 
scan of the head (see Figure 1) and 
contrast-enhanced scans of the neck, 
chest, abdomen, and pelvis. Some 
protocols also include dedicated 
reconstructed views of the rest of the 
spine or other osseous structures. 
(See Figure 2.) Modern multi-detec-
tor CT scanners have the ability to 
produce specialized studies such as 
fine cuts through the facial, orbital, 
and temporal bones, as well as CT 
angiography of the body and extrem-
ities (these are not included in most 

“standard” pan-scans).19 Naturally, 
since departmental policies and CT 
manufacturers differ, institutions 
tend to have slightly different whole-
body CT protocols. Strategies for 
reducing scan time, improving image 
quality, and decreasing radiation 
exposure are being investigated.17,19,20

Recent studies have shown the 

single-pass pan-scan to be a viable, if 
not superior, alternative to conven-
tional segmental whole-body proto-
cols. A single-pass CT scan captures 
the neck and body portions in a sin-
gle scan, usually with multi-phased 
contrast injection. Conventional 
pan-scans usually incorporate pauses 
and multiple overlapping scans to 

Executive Summary 

 z Approximately 15% to 22.3% of trauma patients in 
whom injuries are missed have injuries that are clini-
cally significant. This prevalence of missed serious 
injury has led to an aggressive diagnostic approach 
with an emphasis on high sensitivity and early identifi-
cation of all injuries.

 z Multiple studies have validated the hypothesis that 
CT is superior in accuracy and reliability compared 
with physical examination, laboratory screening, plain 
radiographs, and sonography alone in the evaluation of 
most serious traumatic injuries.

 z A typical pan-scan involves a non-contrast CT scan 
of the head and contrast-enhanced scans of the neck, 
chest, abdomen, and pelvis.

 z Recent studies have shown the single-pass pan-scan to 
be a viable, if not superior, alternative to conventional 
segmental whole-body protocols. The single-pass tech-
nique has been found to be accurate and timesaving, 
reducing acquisition time by as much as 42.5% and 
decreasing radiation dose.

Figure 1. Epidural Hematoma

CT of a 26-year-old male on warfarin for a mechanical heart valve 
replacement. He fell from a ladder, sustaining an epidural hematoma. 
Image courtesy of University of Maryland School of Medicine 
Department of Emergency Medicine.
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achieve separate portal and arterial 
phases. The single-pass technique has 
been found to be accurate and time-
saving,17,21 reducing acquisition time 
by as much as 42.5%19 and decreas-
ing radiation dose.22

The immediate benefits of CT 
are easy to recognize: A significant 
amount of clinical information can 
be gained in a short period of time 
in a noninvasive manner, which 
aids in triaging, surgical planning, 
and disposition. Multiple studies 
have suggested that the sensitivity 
of CT has progressed to the point 
that a negative study can effectively 
eliminate the possibility of significant 
traumatic injuries, allowing patients 
who otherwise might have required 
observation for hours or days to be 
discharged home earlier.8,17,23-26 Few 
experts dispute the necessity of pan-
scanning patients with significant 
physical evidence of multi-trauma 
(see Figure 3), those with massive 
blunt or penetrating injuries, and 
those in whom the physical examina-
tion is unreliable because of altered 
mental status, depressed level of con-
sciousness, or significant distracting 
injuries.27-29 However, an ongoing 
debate focuses on the utility of the 
pan-scan as a standard part of the 
evaluation of patients with moder-
ate trauma and of those without 
clinically evident injuries who have 
normal laboratory values and plain 
radiographs.30,31 The concerns are 
not without merit, as the pan-scan 
protocol poses several risks for the 
patient: radiation exposure, aller-
gic reaction to contrast, contrast-
induced nephropathy, and contrast 
extravasation.

Potential Benefits  
of Pan-Scan

Diagnostic Yield. As discussed 
above, the initial management of 
trauma patients involves an aggres-
sive attempt to identify all injuries 
early. The use of whole-body CT for 
this purpose has been supported by 
studies that suggest that a pan-scan 
identifies more injuries and leads to 
a change in management more often 
than following selective CT proto-
cols.18,32 In the study by Salim and 

colleagues,18 18.9% of patients had 
a change in management as a result 
of a finding on whole-body CT, 
including earlier discharge and pro-
cedural or surgical intervention. The 
study’s data analysis focused on the 

abdominal portion of the pan-scan 
and found that 20.3% of patients 
who had a normal abdominal exami-
nation had a change in management 
after abdominal CT. Six of these 
patients required laparotomy. These 

Figure 2. Iliac Wing Fracture

Two versions of 3D reconstructions of an iliac wing fracture in a 24-year-
old male who was injured in a high-speed motor vehicle crash. Images 
courtesy of University of Maryland School of Medicine Department of 
Emergency Medicine.
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results suggest that CT can iden-
tify injuries in patients with normal 
results on the physical examination. 
In another study, 18 emergency 
physicians’ clinical judgment showed 
relatively high sensitivity (69.9% to 
100%) in excluding injuries without 
a pan-scan if a patient’s pretest prob-
ability of injury was “very low.”33 
The sensitivity of excluding injuries 
in specific body regions steadily 
decreased with higher pretest prob-
abilities of injury, supporting the idea 
that the accuracy of clinician judg-
ment worsens in the assessment of 
severely injured patients. 

Multiple studies have failed to 
develop a clinical decision rule that 

could completely exclude all types of 
intra-abdominal injuries after blunt 
trauma without performing CT.15,25,34 
In two of these studies, the presence 
of abdominal pain or tenderness 
achieved 100% sensitivity in detect-
ing intra-abdominal injuries requir-
ing surgical intervention,25,30,34 even 
though it missed non-surgical inju-
ries. Because the primary outcome of 
these studies was identifying all inju-
ries, the clinical decision rules were 
viewed as failures. This illustrates two 
viewpoints as to what is the most 
important endpoint when evaluating 
the use of CT in trauma. Should the 
endpoint be finding any injury, or 
should it be finding only injuries that 

require surgical or medical interven-
tion? Do clinicians really need to 
know about an injury that does not 
require treatment?

Gupta and colleagues presented 
a study that further illustrates this 
debate.35 They polled emergency 
physicians and trauma surgeons 
about which components of the pan-
scan obtained for individual trauma 
patients they thought were necessary. 
All scans were ordered at the discre-
tion of the trauma surgeon. The 
ED physicians would have ordered 
35% fewer scans, but in doing so 
would have missed 10% of injuries. 
However, only 0.3% of these inju-
ries would have led to a predefined 
critical action. This suggests that 
although CT is superior in identify-
ing objective injuries that the physi-
cal examination and clinical suspicion 
might miss, very few of these injuries 
prove to be emergently dangerous. 
Of note, the authors had difficulty 
agreeing on the true importance of 
the abnormal findings. The emer-
gency medicine authors thought 
the projected miss rate of 0.3% (the 
number of missed injuries that would 
have required predefined critical 
actions) supported a more selective 
use of CT based on physician judg-
ment. The trauma surgeon authors 
pointed to the projected missed 
injury rate of 10% (the number of all 
missed injuries, regardless of requir-
ing a critical action or not) as justifi-
cation for more liberal use of CT.

Survival/Mortality. Although 
most of these studies have used 
injuries identified on CT or change 
in management based on CT as 
the primary outcome, some studies 
have indicated a possible decrease in 
the mortality rate with a liberal CT 
approach. Hutter et al36 studied the 
effect on survival before and after the 
institution of a liberal pan-scan policy 
at a major high-volume trauma cen-
ter in Germany. The study included 
patients who did not undergo a pan-
scan due to the unavailability of the 
method, patients who were eligible 
but were not pan-scanned due to 
physician discretion, and eligible 
patients who underwent a pan-scan. 
Patients who actually underwent a 

Figure 3. Pan-scan of Serious Injuries

In this 64–year-old woman who was involved in a high-speed motor 
vehicle crash, pan-scan identified a number of serious injuries, including 
spinal fracture/dislocation, grade 3 splenic laceration, and grade 5 liver 
injury. Image courtesy of University of Maryland School of Medicine 
Department of Emergency Medicine.
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pan-scan had a statistically significant 
reduction in overall mortality, with 
an odds ratio (OR) of 0.17 (95% 
CI, 0.1–0.28) and a total risk differ-
ence of 7%. The relative impact of a 
patient receiving a pan-scan on the 
mortality rate was small compared 
with the effect of Injury Severity 
Score (ISS) or neurologic function.

Huber-Wagner and associates37 
suggested that the use of whole-body 
CT in the management of trauma 
patients increased the probability of 
survival compared with the predicted 
mortality rate based on the Trauma 
Injury Severity Score (TRISS) and 
Revised Injury Severity Classification 
(RISC) scores. This study has been 
criticized because more patients in 
the whole-body CT group were 
treated at trauma centers, and it was 
acknowledged that the predicted 
mortality rate for the whole-body 
CT group was likely increased due 
to clinically insignificant findings 
that would in turn elevate the ISS.38 
Van Vugt et al39 demonstrated that 
clinically insignificant findings found 
on CT do indeed elevate the ISS, 
artificially inflating mortality rate 
estimates beyond the true mortal-
ity rate, potentially altering the sta-
tistical importance of the pan-scan 
on survival. As overall survival in 
trauma generally continues to trend 
upward,37 it is important to keep in 
mind that these observed effects are 
likely caused by complex systemic 
changes and that assigning a causal 
relationship to any one intervention 
is probably not appropriate.

Potential Pitfalls  
of Pan-Scan

Because the rates of CT use in EDs 
have skyrocketed in recent years, 
more attention is being directed 
toward the weaknesses of this diag-
nostic modality.6

Contrast-Induced Nephropathy 
(CIN). Published reports contain 
significant variability regarding the 
effect of intravenous (IV) contrast 
for CT on renal function. The inci-
dence of CIN, most commonly 
defined as an increase in creatinine 
of 0.5 mg/dL or 25% from the 
baseline creatinine level, has been 

estimated to be anywhere from 0% 
to 12%, depending on the study and 
the underlying risk factors of the 
patients.40-46 Importantly, it remains 
unclear whether IV contrast is the 
actual cause of the rise in creati-
nine. One literature review noted 
that in two studies in which control 
groups of patients did not receive IV 
contrast, no association was found 
between IV contrast and a rise in the 
serum creatinine level.47-49

Research into the true risks of IV 
contrast is ongoing. Mitchell and 
Kline found an incidence of CIN 
of 11% in a population of 633 gen-
eral ED patients who underwent 
contrast-enhanced CT.44 Of the 70 
patients in whom CIN developed, 
renal failure developed in 7 (1% of 
the overall population), defined as 
an increase in serum creatinine of 3 
mg/dL or more. Six of those seven 
patients died, and in four cases it 
was believed that renal failure signifi-
cantly contributed to death. 

Unfortunately, there is not a 
large body of literature investigat-
ing renal failure after contrast CT 
in the trauma patient. However, 
Matsushima and colleagues50 did 
find an ISS of 16 or greater to be a 
risk factor for contrast-induced acute 

kidney injury, although the dose of 
contrast received was not associated 
with an increased risk, suggesting the 
possibility of an association rather 
than causality.

Overall, although there is still con-
troversy about CIN and the exact 
risks associated with acute renal 
failure, especially in regard to the 
trauma population, the consensus 
seems to be that there is a small but 
very real risk of CIN following CT 
with IV contrast, a point all provid-
ers should consider when ordering 
CT scans.

Cancer Risk. CT is responsible 
for more than 70% of medical radia-
tion exposure; 16.2 million scans 
were ordered for ED patients in 
2007.51,52 Brenner and Hall esti-
mated that 1.5% to 2.0% of all can-
cers in the United States might be 
attributable to ionizing radiation 
from CT, including many types of 
scans other than those done dur-
ing trauma assessments. The prob-
able death rate is much lower, at 
about 0.1 to 0.35%.38,53,54 These and 
other estimates are not universally 
accepted because they are based 
on a linear no-threshold relation-
ship that assumes the incidence of 
cancer induction is proportional to 

Table 1. Average Adult Effective Doses of Various 
Radiologic Studies

Radiograph Average Effective Dose (mSv)
Single chest 0.02
Cervical spine 0.1
Thoracic spine 1.0
Lumbar spine 1.5
Pelvis 0.6
CT Average Effective Dose (mSv)
Head 2
Neck 3
Chest 7
Abdomen 8
Pelvis 6
Spine 6
Adapted from Mettler FA Jr, Huda W, Yoshizumi TT, Mahesh M. Effective 
doses in radiology and diagnostic nuclear medicine: A catalog. Radiology 
2008;248:254-263.
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exposure, which some argue is not 
congruent with biological and ani-
mal data.55 Most models are based 
on data extrapolated from atomic 
bomb survivors, but there has been 
debate about the level of radiation 
that leads to an increased cancer risk. 
A full explanation of this debate is 
beyond the scope of this article, but 
some have concluded that there is 
no significant carcinogenic risk with 
a dose up to 150 to 200 millisieverts 
(mSv) to normal tissues,55,56 while 
others estimate that the safe dose 
is less than 100 mSv.53 The sievert 
(Sv) is a measure of the effective 
dose of radiation on biological tis-
sues based on the stochastic effect 
of ionizing radiation. The average 
underlying exposure from everyday 
background radiation is about 3 mSv 
per year.54 Most patients receive an 
effective dose of about 20 to 50 mSv 

from a single pan-scan,54,57 depend-
ing on the scanner power and scan 
technique. Table 1 includes a list of 
the average effective doses from indi-
vidual radiologic studies.58

The risk of death from severe 
trauma has been estimated to be 50 
to 100 times higher than the risk 
of a cancer death from CT-related 
radiation exposure.59,60 In the trauma 
population, use of whole-body CT 
is usually not questioned because of 
the significant risk-benefit ratio. The 
population of particular interest and 
debate, however, has intermediate-
level trauma, such as category B or 
C patients (see Table 2) or priority II 
patients; in other words, those who 
have potentially life-threatening, but 
not immediately life-endangering 
injuries. In this subset of patients, 
which has not been well-studied, 
trauma-related mortality is still a 

real concern, estimated between 
0.6% and 2%,38,57 but there is a larger 
proportion without serious inju-
ries. In a recent study of 642 adult 
intermediate-level trauma patients, 
Laack and colleagues estimated that 
the risk of trauma-related mortality 
was six times greater than the cancer 
risk.38 Trauma-related mortality was 
highest in older patients, and the 
risk of cancer death was inversely 
proportional to age; therefore, the 
youngest patients have the most 
potential danger from radiation — 
patients younger than 20 years have 
four times the estimated risk of those 
older than 60 years. (See Figure 4.) 
It is notable that no one younger 
than 80 died in Laack’s study, and 
all deaths were caused by head inju-
ries. The mortality rate and median 
ISS were relatively low compared 
with the findings in a smaller study 
by Winslow and associates, who 
examined the amount of radiation to 
which intermediate trauma patients 
were exposed.57

Pediatrics. Because children are 
more susceptible to the carcinogenic 
effects of ionizing radiation, efforts 
to reduce unnecessary radiation 
exposure are paramount. CT remains 
the diagnostic test of choice for eval-
uation of blunt trauma in children, 
but the risk of inducible cancer is 
much higher than in adults. Mueller 
et al61 showed that the effective 
radiation dose during CT is on par 
with adults, but doses to organs such 
as the thyroid gland fell within the 
range of radiation doses historically 
correlated with increased cancer risk. 
Based on a model by Berrington de 
Gonzalez and associates, the mean 
lifetime cancer risk after whole-body 
CT in 3-year-old boys and girls is 1 
in 133 and 1 in 166, respectively.62 
At 15 years of age, the risks were 
estimated at 1 in 250 for girls and 1 
in 500 for boys.

Although the FAST exam is well-
established in adult trauma, its 
utility as a screening exam in pedi-
atric trauma is not universally sup-
ported.7,26,63 CT has been shown to 
be sensitive for identification of inju-
ries in children, similar to adults. An 
important consideration for pediatric 

Table 2. Intermediate Level Trauma Patients (per 
MIEMSS* protocols)

Category B
• Glasgow Coma Scale (GCS) score 9-14
• Paralysis or vascular compromise of limb
• Amputation proximal to wrist or ankle
• Crushed, degloved, or mangled extremity
• Penetrating injuries to extremities proximal to elbow or knee
• Combination trauma with burns

Category C
• Age < 5 years or > 55 years
• Patient with bleeding disorder or patient on anticoagulants
• Dialysis patient
• Pregnancy > 20 weeks
• EMS provider judgment
• High-risk auto crash

 Intrusion > 12 in. occupant site; > 18 in. any site
 Ejection (partial or complete) from vehicle
 Death in same passenger compartment
 Vehicle telemetry data consistent with high risk of injury

• Exposure to blast or explosion
• Falls greater than 3 times patient’s height 

Intermediate trauma classifications based on the trauma decision tree 
protocols promulgated by the Maryland Institute for Emergency Medical 
Services Systems. Please refer to local trauma classifications and regulations 
for management in other jurisdictions. Adapted from The Maryland Medical 
Protocols for EMS Providers. Baltimore, Maryland: MIEMSS, 2011.
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trauma, however, is that solid organ 
injuries in children are being treated 
increasingly non-operatively,64,65 
so discovery of these injuries in 
hemodynamically stable children 
does not automatically lead to sur-
gical intervention.66 On the other 
hand, a review of three prospective 
studies looking at intra-abdominal 
injury determined that the negative 
predictive value (NPV) of abdomi-
nal CT was 99.8%, suggesting that 
routine admission and serial exams 
after a normal abdominal CT and 
a normal physical exam may not be 
necessary.68

Clinical decision rules for obtain-
ing a CT scan have been success-
ful for pediatric head injury68,69 
and C-spine injury,70 and are being 
investigated for abdominal trauma.66 
Unfortunately, just as with adults, 
there is no clinical decision rule 
for using pan-scan in the pediatric 
trauma population. Use of a pan-
scan is not routinely recommended 
in stable children without abnormal 
physical exam findings or a mecha-
nism that induces concern for sig-
nificant injury. Selective scanning of 
body areas, rather than whole-body 
scanning, results in a statistically sig-
nificant decrease in all organ doses 
and total effective dose.61

Other Considerations
An Imperfect Test. While CT 

has been shown to have generally 
superior ability to identify injuries, it 
is not a perfect test. Alone, CT has 
demonstrated insufficient sensitiv-
ity to rule out diaphragm injury, 
although its positive predictive value 
appears to be very good.71 (See 
Figure 5.) Similar concern has been 
expressed for other radiographically 
occult injuries such as diffuse axonal 
injury, hollow viscus injuries, and 
mesenteric injuries, but Tan showed 
that patients with surgically con-
firmed hollow viscus and mesenteric 
injuries were very likely to have had 
an abnormal CT scan.72 Positive 
trauma scans are conclusive, but neg-
ative results require subsequent con-
firmation.17 Injuries initially missed 
on CT are uncommon; while these 
falsely negative scans can sometimes 

delay management, they have not yet 
been shown to affect the mortality 
rate.73 In that vein, second readings 
are advocated to avoid missed inju-
ries not seen on the initial prelimi-
nary “hot read,”74 at least in patients 
with intermediate to high pretest 
probability for injury.

Imaging Prior to Transfer. 
Emergency medicine practitioners 
who do not work at designated 
trauma centers will certainly be 
responsible for the occasional trauma 
patient, and if the patient meets cri-
teria for transfer to a trauma center, 
the question of whether to obtain 
imaging prior to transfer may arise. 
From a practical standpoint, the 
role of the practitioner is to stabilize 
the patient to the best of his or her 
abilities and to facilitate transport 
to the receiving facility for definitive 
management as soon as possible. As 
noted previously, CT is sensitive for 
diagnosing life-threatening injuries 
and can be used as a tool for deter-
mining disposition after trauma.18 
In a stable trauma patient with 

clinically suspected injuries based 
on mechanism or examination, CT 
might elucidate the need for further 
specialized management or it can 
obviate the need for admission or 
transfer. If a patient meets criteria 
for transfer prior to imaging, it is 
important to communicate with the 
receiving facility regarding the expec-
tation of, or necessity for, imaging 
at the referring center. However, if 
a patient clinically requires transfer 
to a trauma center, sophisticated 
diagnostic studies may help with 
eventual management but should 
not delay transfer. Between 53% and 
58% of transferred patients receive 
repeat imaging upon arrival at the 
receiving trauma center.35,75 The rea-
sons for repeating studies are varied, 
including change of clinical status 
during transfer, inadequate original 
technique, software incompatibility, 
and even simple human error such 
as misplacing or forgetting to send 
the original scans. It is notable that 
patients who received repeat imaging 
tended to be more severely injured 

Figure 4. Risk of Death and CT Exposure

Estimated risk of death attributable to CT exposure by age. Adapted 
from: Laack TA, Thompson KM, Kofler JM, et al. Comparison of trauma 
mortality and estimated cancer mortality from computed tomography 
during initial evaluation of intermediate-risk trauma patients. J 
Trauma 2011;70:1362-1365.
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but also suffered longer delays75 
as well as additional radiation and 
financial charges. Lastly, incidental 
findings are found in up to one-third 
of trauma patients,39 and trauma 
patients are notoriously often lost to 
follow-up,76 which begs the question 
of who will arrange follow-up on 
these patients if incidental abnormal-
ities are found during a formal over 
read after transfer. 

Recommendations
Unfortunately, there is no univer-

sally accepted algorithm regarding 
routine whole-body CT compared 
with selective CT. A hospital could 
benefit from the development 
of a standardized CT protocol. 
Standardizing the radiologic workup 
of trauma patients needs to balance 
the risks of complications, cost, and 
incidental findings from CT versus 
the risk of missed injuries, repeat 
imaging, and delay in disposition or 
treatment.

Pan-scan is a noninvasive and 
effective method of injury determi-
nation in the hemodynamically stable 
trauma population, but it must be 
used with an awareness of its associ-
ated problems. Indiscriminate use 

without proper clinical evaluation or 
concern is inappropriate. Efforts to 
reduce radiation exposure should be 
focused toward younger patients and 
those with obviously minor injuries 
or trauma mechanisms. Pan-scanning 
may reduce but does not eliminate 
the incidence of missed injuries and 
is not a substitute for a thorough 
clinical evaluation, appropriate 
repeat examinations, and follow-up. 
Single-pass pan-scans reduce scan 
time and radiation compared with 
conventional sequential imaging. 
Comprehensive secondary reading of 
a scan after a preliminary read may 
lower the rate of missed injuries.

Further research is needed. 
Currently in progress is the 
REACT-2 trial, a prospective, multi-
center, multi-national study inves-
tigating the effects of immediate 
pan-scan CT during the primary sur-
vey on clinical outcomes compared 
with the use of conventional imaging 
and selective CT. The intervention 
group undergoes immediate whole-
body CT, completely eliminating 
plain radiographs and the FAST 
exam. This is a novel approach and 
is focusing on the primary outcome 
of in-hospital mortality as well as 

secondary endpoints such as effects 
on morbidity, radiation exposure, 
and cost-effectiveness. It is hoped 
that this study, and those to fol-
low, will delineate an appropriately 
balanced diagnostic approach for 
trauma patients.
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CME/CNE Questions
1. Of the following, what is the most appro-

priate choice for a 48-year-old pedestrian 
who was struck by a motor vehicle with 
a moderate impact, is hemodynamically 
stable, and has no major physical exam 
findings except chest wall tenderness and 
a Glasgow Coma Scale (GCS) score of 
13?
A. separate head and chest CT scans
B. head CT scan and chest radiograph 

only

C. single-pass pan-scan
D. no imaging; observation only

2. Which of these patients would most ben-
efit from a pan-scan?
A. any blunt trauma patient, regardless 

of mechanism
B. a hemodynamically stable patient 

injured in a motor vehicle crash, with 
no obvious physical findings, whose 
passenger died on scene

C. a hemodynamically stable 8-year-old 
boy with no physical findings after 
falling from a 5-foot ladder

D. a hemodynamically stable pedestrian 
struck at 10 mph with right knee and 
hip pain

3. Which of the following statements regard-
ing contrast-induced nephropathy (CIN) 
in patients undergoing enhanced CT after 
trauma is correct?
A. The incidence may be as high as 12%, 

although this may be an associative 
rather than causative effect.

B. CIN is defined as an increase of 25% 
or 0.5 mg/dL in creatinine from 
baseline.

C. An Injury Severity Score of 16 or 
higher may be a risk factor for CIN.

D. The higher the dose of contrast 
administered, the higher the risk of 
CIN.

E. All of the above
F. Only A, B, and C are correct.

4. You are a physician at a community hos-
pital and have just placed a chest tube to 
stabilize a woman who was injured in a 
motor vehicle collision. She arrived with 
a pneumothorax caused by multiple rib 
fractures. The FAST exam is positive, and 
you have to transfer her to the nearest 
trauma center for surgery. What is the 
most appropriate approach to imaging?
A. The patient is stable, so send her to 

CT for pan-scan.
B. The patient is stable, but imaging 

should not delay definitive manage-
ment; transfer her immediately.

C. Scan the chest and abdomen, then 
transfer with accompanying images.

D. Send the patient to CT, because the 
receiving facility will probably want a 
scan.

5. Regarding pediatric blunt trauma 
patients, which of the following is true? 
A. Children can be unreliable during his-

tory and physical, so they should be 
pan-scanned.

B. The FAST exam is a reliable way to 
rule out surgical abdominal injuries 
in stable children without abdominal 
pain.

C. Children receive the same effective 
radiation doses from CT as adults, 
but these doses carry a higher risk of 
secondary cancer.

D. Pan-scan is a good way to rule out 
surgical injuries for all pediatric 
trauma patients.

6. Which of the following statements about 
lifetime cancer risk associated with pan-
scan is true?
A. The risk of trauma-related mortal-

ity is approximately six times that 
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of CT-related cancer mortality in 
all-comer intermediate-level trauma 
patients.

B. Age is a factor in CT-related cancer 
risk, and the risk is proportional to 
age.

C. The mean lifetime cancer risk after 
whole body CT in 3-year-old boys 
is 1 in 133 (0.75%) and 1 in 166 
(0.60%) in girls.

D. The background radiation received 
on a yearly basis in an urban environ-
ment is almost as much as a single 
pan-scan.

E. B and D are correct.
F. A and C are correct.

7. Incidental findings are detected in 
approximately what percentage of trauma 
patients undergoing CT?
A. 1%
B. 10%
C. 33%
D. 50%

8. In a recent poll of emergency physicians 
and trauma surgeons about the com-
ponents of the pan-scan obtained for 
individual trauma patients the physicians 
thought were necessary, which of the fol-
lowing is true?
A. The ED physicians and trauma sur-

geons always agreed on which scans 
were necessary.

B. ED physicians desired 35% fewer 
scans, and < 1% of these undesired 
scans would have led to a predefined 
“critical action.”

C. The trauma surgeons desired fewer 
scans than the ED physicians.

D. All scans were ordered at the discre-
tion of the ED physician.

9. Which of the following statements regard-
ing clinician ability to rule out injury 
based on physical exam is true?
A. The sensitivity of ruling out injuries 

in specific body regions steadily de-
creases with higher pretest probabili-
ties of injury.

B. Multiple studies have shown that 
physical exam is superior to CT scan 
for ruling out injuries.

C. All patients with abdominal injuries 
found on CT will have abdominal 
tenderness.

D. Ruling out injury based on physical 
exam findings is reliable in patients 
with altered mental status.

10. Which of the follow statements about the 
use of CT is true?
A. The use of CT in EDs declined 

between 1998 and 2007.
B. A typical “pan-scan” is a non-contrast 

CT of the head, followed by contrast-
enhanced scans of the neck, chest, 
abdomen, and pelvis.

C. A typical “pan-scan” is a non-contrast 
CT of the head, followed by contrast-
enhanced scans of the neck, chest, 
abdomen, and pelvis and CT angiog-
raphy of the extremities.

D. CT accounts for approximately 70% of 
radiation exposure in medical popula-
tions.

E. B and D are true.

CNE/CME Objectives

Upon completing this program, the participants will be able to:
• discuss conditions that should increase suspicion for traumatic injuries;
• describe the various modalities used to identify different traumatic conditions;
• cite methods of quickly stabilizing and managing patients; and
• identify possible complications that may occur with traumatic injuries.

CNE/CME Instructions

HERE ARE THE STEPS YOU NEED TO TAKE TO EARN CREDIT FOR 
THIS ACTIVITY:

1. Read and study the activity, using the provided references for further research.
2. Log on to www.cmecity.com to take a post-test; tests can be taken after each 

issue or collectively at the end of the semester. First-time users will have to register on the 
site using the 8-digit subscriber number printed on their mailing label, invoice, or renewal 
notice.

3. Pass the online tests with a score of 100%; you will be allowed to answer the 
questions as many times as needed to achieve a score of 100%.

4. After successfully completing the last test of the semester, your browser will be 
automatically directed to the activity evaluation form, which you will submit online.

5. Once the completed evaluation is received, a credit letter will be e-mailed to 
you instantly. You will no longer have to wait to receive your credit letter.

To reproduce any part of this 
newsletter for promotional purpos-
es, please contact:
Stephen Vance
Phone: (800) 688-2421, ext. 5511
Fax:     (800) 284-3291
Email:  stephen.vance@
 ahcmedia.com

To obtain information and pric-
ing on group discounts, multiple 
copies, site-licenses, or electronic 
distribution please contact:
Tria Kreutzer
Phone: (800) 688-2421, ext. 5482 
Fax:     (800) 284-3291
Email:  tria.kreutzer@
  ahcmedia.com

To reproduce any part of AHC 
newsletters for educational pur-
poses, please contact:
The Copyright Clearance Center for 
permission
Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400



Editor in Chief
Ann Dietrich, MD, FAAP, FACEP
Professor of Pediatrics
Ohio State University
Attending Physician
Nationwide Children’s Hospital
Associate Pediatric Medical Director
MedFlight
Columbus, Ohio

Editorial Board
Mary Jo Bowman, MD, FAAP, FCP
Associate Professor of Clinical 
Pediatrics
Ohio State University College of 
Medicine
PEM Fellowship Director, Attending 
Physician 
Children’s Hospital of Columbus
Columbus, Ohio

Lawrence N. Diebel, MD
Professor of Surgery
Wayne State University
Detroit, Michigan

Robert Falcone, MD, FACS
Clinical Professor of Surgery
The Ohio State University  
College of Medicine
Columbus, Ohio

Theresa Rodier Finerty, RN, MS, 
CNA, BC
Director, Emergency and Trauma 

Services, 
OSF Saint Francis Medical Center
Peoria, Illinois

Dennis Hanlon, MD, FAAEM
Vice Chairman, Academics
Department of Emergency Medicine
Allegheny General Hospital
Pittsburgh, Pennsylvania

Jeffrey Linzer Sr., MD, FAAP, 
FACEP
Assistant Professor of Pediatrics and
Emergency Medicine
Emory University School of Medicine
Associate Medical Director for 
Compliance
Emergency Pediatric Group
Children’s Healthcare of Atlanta at
Egleston and Hughes Spalding
Atlanta, Georgia

S.V. Mahadevan, MD, FACEP. 
FAAEM
Associate Professor of Surgery/
Emergency Medicine
Stanford University School of 
Medicine
Associate Chief, Division of 
Emergency Medicine
Medical Director, Stanford University 
Emergency Department
Stanford, California

Janet A. Neff, RN, MN, CEN
Trauma Program Manager

Stanford University Medical Center
Stanford, California

Ronald M. Perkin, MD, MA, FAAP, 
FCCM 
Professor and Chairman
Department of Pediatrics
The Brody School of Medicine at East 
Carolina University
Medical Director, Children’s Hospital 
University Health Systems of Eastern 
Carolina
Greenville, North Carolina

Andrew D. Perron, MD, FACEP, 
FACSM
Professor and Residency Program 
Director, 
Department of Emergency Medicine, 
Maine Medical Center
Portland, Maine

Steven A. Santanello, DO
Medical Director, Trauma Services
Grant Medical Center
Columbus, Ohio

Eric Savitsky, MD
Associate Professor Emergency 
Medicine
Director, UCLA EMC Trauma Services 
and Education
UCLA Emergency Medicine 
Residency Program
Los Angeles, California

Thomas M. Scalea, MD
Physician-in-Chief
R Adams Cowley Shock Trauma 
Center
Francis X. Kelly Professor of Trauma 
Surgery
Director, Program in Trauma
University of Maryland School of 
Medicine

Perry W. Stafford, MD, FACS, 
FAAP, FCCM
Professor of Surgery
UMDNJ Robert Wood Johnson 
Medical School
New Brunswick, New Jersey

Steven M. Winograd,MD, FACEP
St. Barnabus Hospital, Core Faculty
Emergency Medicine Residency 
Program
Albert Einstein Medical School,
Bronx, New York

CNE Nurse Reviewer
Sue A. Behrens, APRN, BC
Director of Emergency/ECU/Trauma 
Services
OSF Saint Francis Medical Center
Peoria, IL

© 2012 AHC Media. All rights 
reserved. 

Trauma Reports™ (ISSN 1531-1082) is published bimonthly 
by AHC Media, a division of Thompson Media Group, LLC, 
3525 Piedmont Road, N.E., Six Piedmont Center, Suite 400, 
Atlanta, GA 30305. Telephone: (800) 688-2421 or (404) 262-
7436. 

Senior Vice President / Group Publisher: Donald R. Johnston

Executive Editor: Shelly Morrow Mark

Managing Editor: Leslie Hamlin

POSTMASTER: Send address changes to 
Trauma Reports,  
P.O. Box 105109, Atlanta, GA 30348. 

Copyright © 2012 by AHC Media, Atlanta, GA, a division of 
Thompson Media Group LLC. All rights reserved. Reproduction, 
distribution, or translation without express written permission is 
strictly prohibited.

Subscriber Information
Customer Service: 1-800-688-2421

Customer Service E-Mail:  
customerservice@ahcmedia.com

 Editorial E-Mail:  
shelly.mark@ahcmedia.com

World Wide Web page:  
http://www.ahcmedia.com

FREE to subscribers of Emergency Medicine Reports and 
Pediatric Emergency Medicine Reports

Subscription Prices

United States

$249 per year. Add $17.95 for shipping & handling 

Multiple Copies

Discounts are available for group subscriptions, multiple 
copies, site-licenses or electronic distribution. For pricing 

information, call Tria Kreutzer at 404-262-5482.

All prices U.S. only. U.S. possessions and Canada, add $30 
postage plus applicable GST. 

Other international orders, add $30. 

Accreditation

AHC Media is accredited by the Accreditation Council for 
Continuing Medical Education to provide continuing medical 
education for physicians. 

AHC Media designates this enduring material for a maximum of 
2.5 AMA PRA Category 1 CreditsTM. Physicians should claim only 
the credit commensurate with the extent of their participation 
in the activity.

Approved by the American College of Emergency Physicians for 
a maximum of 2.5 hour(s) of ACEP Category 1 credit.

AHC Media is accredited as a provider of continuing nursing 
education by the American Nurses Credentialing Center’s 
Commission on Accreditation.

This activity has been approved for 1.5 nursing contact hours 
using a 60-minute contact hour.

Provider approved by the California Board of Registered 
Nursing, Provider # 14749, for 1.5 Contact Hours.

This is an educational publication designed to present scientific 
information and opinion to health professionals, to stimulate 
thought, and further investigation. It does not provide advice 
regarding medical diagnosis or treatment for any individual 
case. It is not intended for use by the layman. Opinions 
expressed are not necessarily those of this publication. Mention 
of products or services does not constitute endorsement. 
Clinical, legal, tax, and other comments are offered for general 
guidance only; professional counsel should be sought for 
specific situations.

This CME/CNE activity is intended for emergency, family, 
osteopathic, trauma, surgical, and general practice physicians 
and nurses who have contact with trauma patients. 

It is in effect for 24 months from the date of publication.

© 2012 AHC Media. All rights reserved.


