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Minor Trauma Management: Part I
Over the past few years, we have learned that seemingly minor injuries can cause 

significant morbidity and, in some cases, even contribute to mortality. Astute emer-
gency providers have learned to look beyond minor complaints and watch for signs 
of significant problems. Mild traumatic brain injury or concussion is one of the 
best examples of an injury that has been often dismissed. Post-concussive syndrome 
was overlooked for many years. Athletes in particular are prone to repeated injury, 
which we now know contributes to later cognitive impairment and even in some 
cases death.

This is a two-part series covering minor injuries that are, in fact, not minor. In 
this first part, the authors discuss mild traumatic brain injury with special empha-
sis on the judicious use of testing. Part two will concentrate on neck and thoracic 
injuries. 

— Sandra M. Schneider, MD, Editor

Introduction
Determining how to manage minor injuries such as mild traumatic brain 

injury and minor neck and chest trauma can be difficult due to the trivial 
outward appearance of such injuries. In cases of minor traumatic injuries, 
emergency physicians must consider injuries that do not seem apparent upon 
first glance and must proactively identify and treat unseen injuries before they 
become catastrophic. Emergency physicians should be cognizant of the poten-
tial pitfalls in order to safely and effectively manage patients with minor trauma. 
This evidence-based review assesses the literature and reviews current guidelines 
and decision rules on mild traumatic brain injury.  

Mild Traumatic Brain Injury
Traumatic brain injury (TBI) is defined as the impairment of brain function 

due to mechanical force. TBI is an important public health problem in the 
United States and is frequently referred to as the “silent epidemic” because 
the complications from TBI, such as changes affecting thought, sensation, 
language, or emotions, may not be readily apparent.1 The clinical approach to 
these patients varies widely, and despite the availability of clinical guidelines, 
many patients undergo computed tomography (CT) imaging, with the major-
ity being interpreted as normal. The challenge for emergency physicians is to 
quickly screen for the small subset of patients who have potentially lethal intra-
cranial lesions while minimizing excessive cost and radiation.

Each year, an estimated 1.7 million people sustain a head injury in the United 
States, with 1.3 million of those undergoing emergency evaluation, of which 
80% are considered mild injury.1,2 Men are overrepresented at a ratio of 3:1 in 
all subgroups of TBI, but in some comparable sports, the rate of mild TBI is 
higher in women.3,4 The four leading causes of TBI treated in the emergency 
department (ED) are: falls, motor vehicle–related injury, unintentional strike 
by or against an object (which includes sports and recreational injury), and 
assaults.3

Mild TBI may result in a predominantly metabolic insult, as opposed to a 
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structural one.5-7 The neuropathol-
ogy involved in producing the signs 
and symptoms of minor TBI may 
remain at the neurobiochemical 
level, without damage to the micro-
structure.8 Disruption of enzymatic 
pathways and accumulation of lactate 
and nitric oxide in the brain tissue 
have been reported after experimen-
tal minor TBI.9 Approximately 6–8% 
of patients with mild TBI will have 
specific injuries detectable on CT.10-12 
These injuries include subarachnoid 
hemorrhage, subdural hematomas, 
epidural hematomas, cerebral contu-
sions, intraparenchymal hemorrhage, 
and edema and petechial hemorrhage 
consistent with axonal injury.

History
From a practical standpoint, minor 

TBI is a clinical diagnosis.13 The 
American Congress of Rehabilitation 
Medicine defines mild TBI based 
on the following inclusion criteria: 
1) any period of loss of conscious-
ness of less than 30 minutes and a 
Glasgow Coma Scale (GCS) score 
of 13–15 after this period of uncon-
sciousness (see Table 1); 2) any loss 
of memory of the event immediately 
before or after the accident, with 
post-traumatic amnesia spanning no 
more than 24 hours; 3) any altera-
tion in mental state at the time of 
the accident, such as feeling dazed, 
disoriented, or confused.14

By the time most patients with 
minor TBI reach the ED, their 
symptoms are resolving or have com-
pletely resolved.13 In the ED, the 
diagnosis of mild TBI relies on the 
history surrounding the injury, such 

as any alteration in mental state at 
the time of the event or subsequent 
to the event. This includes the lay-
man’s account of “getting your bell 
rung,” “seeing stars,” or being dazed 
and confused because of the injury. 
The presence of amnesia further 
supports the diagnosis and may be 
associated with injury that is more 
significant.  

The mechanism of injury is a key 
component of the history and pro-
vides information regarding associ-
ated injuries. Mechanisms of injury 
that are associated with an increased 
risk of intracranial injuries include 
pedestrians being struck by a motor 
vehicle, falls from a height greater 
than 3 feet, or falls from more than 

five stairs.11 The presence of loss of 
consciousness has been shown to 
increase the likelihood of intracranial 
injury, but its absence is only useful 
as a negative predictor if there are 
no associated symptoms.12 Signs and 
symptoms such as seizure, GCS score 
less than 14, repeated vomiting, 
and focal neurological deficit have a 
significantly high positive likelihood 
of intracranial injury and should be 
gleaned from the patient.15,16 Drug 
and alcohol use is associated with 
intracranial injury in patients with 
TBI and is an important factor in the 
history to help determine manage-
ment, but it does not have a clear 
role as an independent indicator of 
outcome.17,18 In sports, past history 

 z Patients who sustain a mild traumatic head injury and 
meet the ACEP criteria — symptomatic, older, on anti-
coagulants, short-term memory loss, seizures, etc. — 
should receive a CT scan of the head.

 z Post-concussive syndrome can occur after a head injury, 
even one which did not cause a loss of consciousness.

 z Patients with a mild traumatic head injury and a normal 
CT who are not on anticoagulants are at very low risk 
for an adverse outcome due to the injury.

 z While a single concussion may cause some symptoms 
such as post-concussive syndrome, a second concussion 
can cause permanent cognitive damage or even death.

Executive Summary

Table 1: Glasgow Coma Scale Scoring

Component Score
Best Eye Opening Spontaneous 4

To verbal stimuli 3
To painful stimuli 2
No eye opening 1

Best Verbal Response Oriented 5
Confused 4
Inappropriate words 3
Incomprehensible 2
No verbal response 1

Best Motor Response Obeys commands 6
Localizes pain 5
Withdraws to pain 4
Flexion to pain 3
Extension to pain 2
No motor response 1
Total __/15
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of concussions, time since last con-
cussion, and severity and duration 
of past concussion symptoms are 
all important factors and can assist 
in predicting outcomes after mild 
TBI.19

Many patients with mild TBI expe-
rience initial objective neuropsycho-
logical difficulties involving memory, 
attention, and executive function-
ing.20 The most common complaint 
after minor TBI is headache. A com-
plicating factor is that many of the 
signs and symptoms of concussion 
are non-specific and overlap those 
of other conditions. (See Table 2.) 
Clinical symptoms may begin imme-
diately after the injury or be delayed 
for days to weeks. The lack of signs 
and symptoms at the time of evalu-
ation does not exclude mild TBI 
if the history is consistent with the 
diagnosis.  

Physical Examination
The physical findings of isolated 

mild TBI are often normal, but it is 
important to document a full neuro-
logic examination and look for clues 
to the severity of the mechanism of 
injury and any neurologic impair-
ment. Focal neurologic findings are 

rare and suggest potential significant 
intracranial pathology. Abnormal 
pupillary reflexes indicate under-
lying pathology and should be 
monitored serially with neurologic 
examinations.21 

Although it is insensitive in mild 
TBI, it is important to document 
the GCS score in the patient’s chart. 
Deficits in the motor component 
have the strongest correlation with 
poor outcome in patients with 
TBI.21,22 Assess the patient for signs 
of global impairment, such as confu-
sion and amnesia. An examination of 
gait is important to identify possible 
balance impairments. In addition, 
coordination can be assessed using 
finger-nose-finger testing, heel-to-
shin testing, and rapid alternating 
movements.  

The most common findings in 
mild TBI are subtle impairments in 
cognitive function. A prospective 
study conducted on 1,262 subjects 
revealed that intracranial injury on 
the CT scan does not predict cogni-
tive deficits.23 Additionally, cogni-
tive tests have not been shown to 
predict abnormalities on head CT.24 
However, several prospective stud-
ies have demonstrated that memory 

tests can be used to predict post-
concussive syndrome (PCS).25-27 
Assessing cognitive function in the 
ED is challenging. A patient with 
mild TBI can be assessed for cogni-
tive deficits in the ED by testing 
short-term memory (using 3-item 
recall) and concentration by asking 
the patient to count serial sevens 
backward from 100, spelling the 
word “world” backward, or recit-
ing the months of the year back-
ward. Emergency physicians should 
be aware that no isolated test can 
exclude or confirm cognitive deficits. 
The neuropsychological examina-
tion administered by a trained neu-
ropsychologist is the gold standard 
for evaluation, but it is time-con-
suming and not practical in the ED 
setting.19,28,29

Radiographic Indications
An emergency physician faces the 

challenge of identifying patients 
with acute intracranial injury from 
a spectrum of injuries that includes 
isolated cranial fractures, subarach-
noid hemorrhage, subdural and 
epidural hematomas, and contusions; 
the emergency physician also has 
to identify those who can be safely 

Table 2: Signs and Symptoms Associated with Mild Traumatic Brain Injury

Observed Signs Physical Symptoms Cognitive Symptoms Emotional Symptoms
Appears dazed or stunned Headache or “pressure” in 

head
Difficulty thinking clearly Irritable

Is confused about events Nausea or vomiting Difficulty concentrating Depressed
Repeats questions Balance problems or 

dizziness
Difficulty remembering Anxious

Answers to questions slowly Fatigue or feeling tired Feeling sluggish, hazy, 
foggy, or groggy

Emotional lability

Cannot remember events 
prior to the traumatic event

Blurry or double vision Orientation problems Loss of initiative

Cannot remember events 
after the traumatic event

Sensitivity to light Slow reaction time Problems at work, home, or 
school

Loss of consciousness Sensitivity to noise Calculation difficulties and 
problems with executive 
functioning

Shows behavior or 
personality changes

Numbness or tingling

Insomnia 
Seizures
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sent home. Up to 15% of mild TBI 
patients with a GCS score of 14 or 
15 will have an acute intracranial 
injury on non-contrast CT; 1% will 
have a lesion requiring neurosurgical 
intervention.30-36 

In 2008, the American College 
of Emergency Physicians (ACEP) 
published its clinical policy on CT 
scan criteria for mild TBI. The level 
A recommendation is for a non-
contrast head CT in head trauma 
patients with loss of consciousness or 
post-traumatic amnesia only if one 
or more of the following is present: 
headache; vomiting; age greater than 
60 years; drug or alcohol intoxica-
tion; short-term memory loss; physi-
cal evidence of trauma above the 
clavicle; post-traumatic seizure; GCS 
score less than 15; focal neurologic 
deficit; coagulopathy. A level B rec-
ommendation is for a non-contrast 
head CT in head trauma patients 
with no loss of consciousness or 
post-traumatic amnesia if one or 
more of the following are present: 
focal neurologic deficit; vomiting; 
severe headache; age 65 years or 
older; physical finding of basilar skull 
fracture; GCS score less than 15; 
coagulopathy; a dangerous mecha-
nism of injury such as ejection from 

a motor vehicle, a pedestrian struck 
by a motor vehicle, or a fall from a 
height of more than 3 feet or five 
stairs.37 However, it is important to 
note that these are recommendations 
for when to obtain a CT. They are 
not guidelines for when it is safe to 
forego a CT.

Haydel et al10 prospectively 
enrolled 1,429 patients with a GCS 
score of 15 in the ED and a history 
of loss of consciousness or amnesia 
after the traumatic event. The study 
had two phases: an initial phase in 
which predictors from intracranial 
injury were identified (n = 520) 
and a validation phase to validate 
the predictors (n = 909). The study 
reported that 93 (6.5%) patients had 
an intracranial lesion and that six 
(0.4%) required neurosurgical inter-
vention. The New Orleans Criteria 
derived from the study consisted of 
the following seven criteria: head-
ache; vomiting; age greater than 60 
years; intoxication; deficit in short-
term memory; physical evidence of 
trauma above the clavicle; seizure. 
Absence of all seven findings had 
100% negative predictive value (95% 
confidence interval [CI], 99–100%). 

Steill et al11 evaluated 3,121 
patients prospectively, 2,489 of 

whom had a GCS score of 15. 
Patients attended a follow-up inter-
view at 14 days to assess outcome. 
The primary outcome measure was 
the need for neurosurgical interven-
tion, and the secondary outcome 
was a clinically important brain 
injury, defined by expert consen-
sus. Clinically unimportant lesions 
were defined as solitary contusions 
less than 5 mm in diameter, smear 
subdurals less than 4 mm thick, iso-
lated pneumocephalus, and closed 
depressed skull fractures not through 
the inner table. The Canadian CT 
Head Rule derived from the study 
consisted of five criteria that were 
considered high-risk features: failure 
to reach a GCS score of 15 within 2 
hours of injury; suspected open skull 
fracture; signs of basal skull fracture; 
vomiting more than once; and age 
greater than 64 years. In addition, 
there were two criteria that were 
considered medium-risk features: 
amnesia of events before impact 
greater than 30 minutes and a dan-
gerous mechanism of injury such as a 
pedestrian struck by a motor vehicle, 
occupant ejected from a motor vehi-
cle, or fall from a height greater than 
3 feet or five stairs. (See Table 3.)

Multiple studies have compared 

Table 3: ACEP Clinical Policy, New Orleans, and Canadian CT Clinical Decision Rules

ACEP Clinical Policy on CT Scan Criteria  
for Mild TBI

New Orleans Criteria* Canadian CT Head Rule**

Headache Headache Failure to reach a GCS of 15 within 2 hours 
of injury

Vomiting Vomiting Suspected open skull fracture

Age greater than 60 years Age greater than 60 years Signs of basal skull fracture

Drug or alcohol intoxication Intoxication Vomiting more than once

Deficits in short-term memory Deficits in short-term memory Age greater than 64 years

Physical evidence of trauma above the 
clavicle

Physical evidence of trauma above the 
clavicle

Amnesia before impact of greater than 30 
minutes

Post-traumatic seizures Seizure Dangerous mechanism of injury***

GCS score less than 15

Focal neurological deficit

Coagulopathy
GCS = Glasgow Coma Scale

ACEP = American College of Emergency Physicians

*Patients must have a GCS of 15

**Patients may have an initial GCS of 13-15

***A dangerous mechanism was defined as pedestrian struck by a motor vehicle, occupant ejected from a motor vehicle, and fall from a height of 

greater than 3 feet or 5 stairs.
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the performance of the New Orleans 
Criteria and the Canadian CT Head 
Rule.38-41 Smits et al39 applied the 
two decision rules at four univer-
sity hospitals in the Netherlands to 
3,181 consecutive adult patients 
with a GCS score of 13 or 14 or a 
GCS score of 15 and one risk fac-
tor, as identified by the decision 
rules. The New Orleans Criteria 
had 100% sensitivity for identify-
ing a neurosurgical lesion (95% CI, 
34.2–100%) and 5.3% specificity 
(95% CI, 2.5–8.3%). In addition, the 
New Orleans Criteria had 98.3% sen-
sitivity for identifying an intracranial 
lesion (95% CI, 94–99.5%) and 5.6% 
specificity (95% CI, 2.7–8.8%). The 
Canadian CT Head Rule had 100% 
sensitivity for identifying a neuro-
surgical lesion (95% CI, 64.6–100%) 
and 37.2% specificity (95% CI, 34.1–
40.4%). Furthermore, the Canadian 
CT Head Rule had 83.4% sensitivity 
(95% CI, 77.7–87.9%) and 39.4% 
specificity (95% CI, 36–42.8%) for 
identifying an intracranial lesion. The 
study validated the high sensitivity 
of both rules for identifying lesions 
requiring neurosurgical intervention. 
It also demonstrated the superior-
ity of the New Orleans Criteria over 
the Canadian CT Head Rule for 
identifying acute intracranial lesions. 
However, the higher sensitivity of 
the New Orleans Criteria came at 
the expense of a significantly lower 
specificity.

Papa et al40 consecutively enrolled 
431 patients at a United States level 
I trauma center who presented with 
mild head injury, who experienced 
loss of consciousness, disorienta-
tion, or amnesia, and had a GCS 
score of 13–15. Both the New 
Orleans Criteria and the Canadian 
CT Head Rule had 100% sensitivity 
for detecting traumatic intracranial 
lesions (95% CI, 82–100%), but the 
Canadian CT Head Rule was more 
specific, with a specificity of 36.3% 
(95% CI, 31–42%) vs. the specific-
ity of 10.2% (95% CI, 7–14%) of the 
New Orleans Criteria. The Canadian 
CT Head Rule and New Orleans 
Criteria both had 100% sensitivity 
for detecting clinically important 
brain lesions (95% CI, 68–100%), 

but specificity was 35% (95% CI, 
30–41%) for the Canadian CT Head 
Rule and 9.9% (95% CI, 7–14%) for 
the New Orleans Criteria. When the 
rules were compared for predicting 
the need for neurosurgical interven-
tion, their sensitivity was equivalent 
at 100% (95% CI, 31–100%), but 
the Canadian CT Head Rule had 
higher specificity at 80.7% (95% 
CI, 76–85%) vs. the 9.6% (95% 
CI, 7–14%) specificity of the New 
Orleans Criteria. Again, the New 
Orleans Criteria had equivalently 
high sensitivities for detecting a 
traumatic intracranial lesion on CT, 
clinically important brain injury, and 
neurosurgical intervention, but the 
Canadian CT Head Rule was more 
specific.

Although both the New Orleans 
Criteria and the Canadian CT Head 
Rule have been validated, it is very 
important to ensure that they are 
applied within the limits of their 
inclusion criteria, and the clini-
cian should understand the above 
sensitivity and specificity both for 
neurosurgical lesions and for intra-
cranial injury. These rules are valid 
when applied to patients who have 
experienced loss of consciousness 
or amnesia and who are not on 
anticoagulants.  

A combination of these rules pro-
vides a basis for identifying patients 
at risk for underlying intracranial 
injury and for determining the 
need for head CT. Decision rules 
can guide clinical practice, but each 
patient must be assessed individu-
ally, and none of these rules address 
short- or long-term non-neurosurgi-
cal sequelae.28

Laboratory Evaluation
Currently, no reliable tests can 

confirm the diagnosis of concussion. 
A number of serum biomarkers such 
as S100B, neuron-specific enolase, 
myelin basic protein, cleaved tau, 
and creatine kinase isoenzyme BB 
have all been investigated in minor 
TBI. At this time, only S100B pre-
dicts abnormal CT findings in minor 
TBI. However, S100B appears to 
lack central nervous system specificity 
and is often elevated in multisystem 

trauma patients with no head injury.9 
The development of serum markers 
is evolving and may play a new role 
in diagnosis and management in the 
future.42-55  

Patients with known or suspected 
coagulation disorders, liver disease, 
or those taking anticoagulants should 
have coagulation studies performed 
as soon as possible.56

Management
There are no pharmacologic 

treatments for mild TBI.28 The 
management decisions faced by the 
emergency physician are the same 
as those addressed when evaluating 
all patients with mild TBI, such as 
the extent of the workup to initiate 
in the ED and whether the patient 
can be discharged safely. The main 
objectives are to identify patients 
who have intracranial lesions requir-
ing neurosurgical intervention, iden-
tify patients whose condition might 
deteriorate, and guide their return to 
normal activities. 

Anticoagulants and Anti-platelet 
Agents with Mild TBI. The use 
of anticoagulation or anti-platelet 
agents is common for the treat-
ment of various conditions, ranging 
from warfarin for atrial fibrillation to 
clopidogrel for cardiac stents. The 
prevalence of immediate traumatic 
intracranial hemorrhage in patients 
with pre-injury warfarin use ranges 
from 0% to 65%,56-65 and that in 
patients with pre-injury clopidogrel 
use, prevalence ranges from 36% to 
71%.58,59,66 The risk of intracranial 
injury increases with increased inter-
national normalization ratios (INR). 
An INR of 2.4 or more increases 
the risk of immediate intracranial 
injury.56,60,67 Regrettably, no specific 
INR can be used to exclude the risk 
of intracranial injury in patients with 
a sub-therapeutic INR.68 Current 
guidelines recommend that patients 
with head trauma and pre-injury 
warfarin use undergo routine cra-
nial CT scanning.37,69-71 A recent 
retrospective study by Moore et al2 
found that failing to perform a CT 
in patients presenting with a GCS 
score of 15 and no history of loss of 
consciousness would have led to a 
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missed injury rate of 66% (43 of 65 
patients).  

A prospective, observational, 
multicenter study evaluated the 
incidence and prevalence of imme-
diate and delayed traumatic intra-
cranial hemorrhage in patients with 
blunt trauma who were receiving 
clopidogrel and warfarin. Seventy of 
the 1,000 patients had immediate 
traumatic intracranial hemorrhage 
on CT in the ED. The prevalence 
of immediate traumatic intracranial 
hemorrhage was higher in patients 
receiving clopidogrel (33/276; 12%; 
95% CI, 8.4–16.4%) than in those 
receiving warfarin (37/724; 5.1%; 
95% CI, 3.6–7%). Delayed traumatic 
intracranial hemorrhage was identi-
fied in four of 687 (0.6%; 95% CI, 
0.2–1.5%) patients receiving warfa-
rin and none of 243 (0%; 95% CI, 
0–1.5%) patients receiving clopido-
grel.72 The prevalence of immediate 
traumatic intracranial hemorrhage in 
well-appearing patients is a matter 
of great concern. In the immediate 
traumatic intracranial hemorrhage 
study, more than 60% of both the 
warfarin and clopidogrel cohorts 
had normal mental status and a GCS 
score of 15. In addition, a significant 
proportion of patients experienced 
no loss of consciousness and exhib-
ited no physical evidence of trauma 
above the clavicle. Thus, the authors 
recommended routine urgent CT 
imaging in head-injured patients 
with previous warfarin or clopidogrel 
use, even in well-appearing patients 
without a history of loss of con-
sciousness or amnesia. 

The concern for delayed intra-
cranial hemorrhage in patients with 
warfarin use is based on several case 
reports and case series.73-75 This has 
led to published guidelines recom-
mending routine admission for 
all head-injured patients receiving 
warfarin despite a normal CT scan 
result.76 Nevertheless, the results of 
the prospective, multicenter study by 
Nishijima et al indicate that delayed 
traumatic intracranial hemorrhage 
occurs infrequently in less than 1% 
of both the warfarin and clopido-
grel populations. According to that 
study, patients receiving warfarin 

or clopidogrel who have a normal 
cranial CT scan result and no other 
indications for admission may be dis-
charged home with explicit discharge 
instructions for close follow-up.72  

Peck et al77 retrospectively 
reviewed 500 patients taking pre-
scription anti-platelet and antico-
agulant agents. They found a 1% 
incidence of delayed intracranial 
hemorrhage following a repeat CT 
of the patients. Of four patients 
identified in the study with delayed 
bleeding, none had focal findings on 
examination and none required any 
intervention. These findings sug-
gest that clinically significant delayed 
intracranial hemorrhage is rare. 

Overall, patients taking anticoagu-
lation agents with suspected head 
injury should undergo an initial head 
CT and an observation period for 
signs and symptoms of neurologic 
deterioration. If the initial head 
CT is negative, and the neurologic 
examination is normal or unchanged, 
these patients can be safely dis-
charged without a second head CT 
and with close outpatient follow-up. 
This approach should be sufficiently 
sensitive to detect significant intra-
cranial hemorrhage while avoiding 
unnecessary CTs. Patients who are 
on anti-platelet therapy or who are 
anticoagulated with a normal CT 
and continued symptoms of TBI or 
a supratherapeutic INR should be 
admitted for 24 hours.67,78

Emergency physicians should have 
a low threshold for factor replace-
ment or reversal agents in patients 
taking anticoagulants or anti-platelet 
agents.61,79 Patients on warfarin with 
intracranial injury on CT should 
undergo rapid reversal using fresh 
frozen plasma or prothrombin 
complex concentrates.80 It should 
be noted that the standard dose of 
10-20 mg/kg of fresh frozen plasma 
may far exceed the initial two units 
that are ordered by most clinicians.81 
Prothrombin complex concentrates 
have replaced fresh frozen plasma at 
many institutions due the consider-
able volume of fresh frozen plasma 
required to lower the INR. Yasaka et 
al82 found that a dose of 500 IU of 
prothrombin complex concentrates 

was optimal for a rapid reversal for 
an INR less than 5.0, but that higher 
doses might be needed for higher 
INRs. Vitamin K should be initiated 
in the ED, but emergency clinicians 
must be aware that full reversal using 
vitamin K may take up to 24 hours. 
Recombinant factor VIIa (rFVIIa) 
may also be administered to antico-
agulated patients who require urgent 
craniotomy. Administering rFVIIa to 
reverse anticoagulation is an off-label 
use, and further research is needed to 
better define its role in patients with 
traumatic intracranial bleeding.83,84 
In the case of anti-platelet agents, 
platelet transfusions in patients tak-
ing aspirin or clopidogrel have not 
been shown to influence outcomes 
after TBI.85 Reversal of newer anti-
coagulants is more difficult, as they 
do not respond to vitamin K or fresh 
frozen plasma.

Post-concussive 
Syndrome

The symptoms of almost all 
patients with minor TBI will 
undergo rapid and complete resolu-
tion,86 and there is currently no good 
evidence that uncomplicated minor 
TBI leads to long-term sequelae.87 
However, post-concussive syndrome 
affects a subset of patients that report 
persistent symptoms for prolonged 
periods after injury. The incidence of 
post-concussive syndrome is reported 
to be 10–25%, but these estimates 
are based on inpatient studies and are 
likely to be an overestimation of the 
incidence in mild TBI patients.9,87,88 
In EDs, there has been little focus 
on the potential development of 
post-concussive syndrome.89 The 
most common delayed or persistent 
post-concussive complaints are head-
ache, sensory sensitivity, memory or 
concentration difficulties, irritability, 
sleep disturbances, and depression. 
Studies of concussed athletes who 
undergo pre-concussion testing show 
that the cognitive domain most fre-
quently involved in post-concussive 
syndrome is memory.9 Dizziness that 
occurs early after trauma is associ-
ated with prolonged post-concussive 
syndrome.11



www.emreports.com  Emergency Medicine Reports / Volume 34, Number 11 / May 19, 2013 127

Resuming Sports 
Activities

It is imperative to emphasize the 
need for competent follow-up and 
clearance before resuming normal 
activities, especially contact sports.90 
Repeated concussions can lead to 
long-term cognitive deficits and 
structural damage to the brain.20,91 
Ensure that patients with mild TBI 
avoid any unnecessary risk of a 
“second impact” during the symp-
tomatic period, which can result 
in devastating brain edema. Rapid 
onset of cerebral edema and death 
can occur when a second concussion 
occurs prior to recovery from the 
first, particularly in athletes returning 
prematurely to sports.91 Decisions 
on return to play should be managed 
very carefully by health care provid-
ers trained specifically in concussion 
management. In view of the con-
cerns for second impact syndrome, 
a graded activity program should be 
instituted until athletes can resume 
full activities.20,92-94 Recent return to 
play guidelines no longer advocate 
return to play the same day of the 
traumatic event.4 The assessment for 
return to play is not a decision made 
by the emergency physician, but 
is managed by primary health care 
providers and specialists with consid-
eration of the severity of the injury, 
past injuries, and the possibility of 
future sports-related injuries.95

Admission Criteria
While most patients with mild TBI 

are safe to discharge, a brief inpatient 
observation period of 12–24 hours is 
advisable if any doubt exists regard-
ing the safety of the discharged 
patient with minor TBI.13 Other 
criteria for admission are mass lesions 
associated with head trauma requir-
ing intensive monitoring or surgery, 
intracranial bleeding, and patients 
with ongoing symptoms that include 
repetitive questioning, anterograde 
amnesia, or disorientation.96 Patients 
who are on anti-platelet therapy or 
who are anticoagulated with a nor-
mal CT and continued symptoms 
of TBI or a supratherapeutic INR 
should be observed for 24 hours.67,78

Discharge Criteria
Patients with isolated mild TBI 

who have a normal head CT scan 
and are at minimal risk for develop-
ing an intracranial lesion may be 
safely discharged from the ED.37 
A prospective study of 1,170 mild 
TBI patients with a GCS score of 15 
and who underwent CT and 24-h 
admission found that no patient 
with a negative CT scan result later 
deteriorated.97 A retrospective study 
of 2,252 trauma center admissions 
who had a head CT scan found that 
no patient with an initial negative 
head CT scan required subsequent 
neurosurgical intervention.98 A 
comprehensive literature review 
involving 2,187 abstracts and 410 
articles indicated a total mild TBI 
population of 62,000 subjects who 
presented with a GCS score of 15. 
Only three (0.005%) cases of an 
adverse outcome in the first 48 
hours were reported in the literature. 
Eight additional patients with pos-
sible early adverse outcomes were 
also observed. The conclusion based 
on the literature review was that in 
patients meeting guidelines for non-
contrast head CT, the evidence sup-
ports the CT strategy as a safe way to 
triage mild TBI patients for admis-
sion versus discharge.99 

Patients with minor head trauma 
not meeting criteria for head CT and 
normal neurologic findings may be 
discharged home with a friend or 
family member and with head injury 
discharge instructions.96 

Discharge Instructions
Several studies have documented 

poor understanding of discharge 
instructions in patients with mild 
TBI.100,101 The decision to discharge 
a mild TBI patient from the ED 
must be coupled with appropriate 
discharge instructions. It is impera-
tive to discharge the patient to the 
care of a responsible individual and 
to provide instructions to both the 
patient and the individual. If CT is 
not clinically indicated, the patient 
should receive careful instructions 
about delayed symptoms and cir-
cumstances for return to the ED. 
It is also very important to provide 

instructions regarding physical activ-
ity and primary care follow-up. 

Bazarian et al100 evaluated 
abstracted records from the National 
Hospital Ambulatory Medical Care 
Survey for 306 patients with isolated 
mild TBI. Of these 306 patients, 9% 
were discharged without any rec-
ommendations for follow-up, and 
28% had only “return to the ED as 
needed” as a follow-up recommen-
dation. Another study reviewed mild 
TBI discharge instruction sheets 
from 15 institutions for the pres-
ence of six factors that were deemed 
significant for post-discharge patient 
monitoring based on their litera-
ture review: signs and symptoms of 
declining GCS score; amnesia; head-
ache; vomiting; neurologic deficit; 
seizure. Of the 15 institutions, the 
discharge instructions of only one 
institution contained all six factors. 
They also found that most of the 
discharge instructions were at a high-
grade reading level.101 Discharge 
instructions approved by ACEP and 
Centers for Disease Control and 
Prevention (CDC) are available on 
the CDC website at http://www.
cdc.gov/concussion/pdf/TBI_
Patient_Instructions-a.pdf.102

Summary
The ACEP clinical policy on 

CT scan criteria for mild TBI pro-
vides clearly defined guidelines for 
patients who should undergo non-
contrast CT scanning. Although 
both the New Orleans Criteria and 
the Canadian CT Head Rule are 
validated decision rules, it is very 
important to ensure that they are 
applied within the limits of their 
inclusion criteria, and the clinician 
should be cognizant of their sensitiv-
ity and specificity both for neuro-
surgical lesions and for intracranial 
injury. It is imperative to emphasize 
the need for competent follow-
up and clearance before resuming 
normal activities, especially contact 
sports. Repeated concussions can 
lead to long-term cognitive deficits 
and structural damage to the brain. 
The assessment for return to play is 
not a decision made by the emer-
gency physician, but is managed by 
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primary providers and specialists 
with consideration of the severity 
of the injury, past injuries, and the 
possibility of future sports-related 
injuries.95 The decision to discharge a 
mild TBI patient from the ED must 
be coupled with appropriate dis-
charge instructions, and the patient 
should be discharged to the care of a 
responsible individual.

The authors are military service members 
who prepared this work as part of their offi-
cial duties. Title 17 U.S.C. 105 provides that 
“Copyright protection under this title is not 
available for any work of the United States 
Government.” Title 17 U.S.C. 101 defines 
a United States Government work as a work 
prepared by a military service member or 
employee of the United States Government as 
part of that person’s official duties.
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CME Questions

1. Which of the following patients has an 
increased risk of intracranial injury?
A. a 21-year-old male patient struck by a 

motor vehicle while crossing the street
B. a 30-year-old female who fell from an 

elevation of one foot
C. a 19-year-old male patient who fell 

down three stairs
D. a 39-year-old male patient who was 

involved in a low-speed motor vehicle 
accident and did not strike his head

2. Deficits in which component of the GCS 
score have the strongest correlation with 
poor outcome in patients with TBI?
A. eye opening 
B. motor response
C. verbal response
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D. None of the components of the GCS 
score correlate with poor outcome in 
patients with TBI.

3. Based on the American College of 
Emergency Physicians clinical policy level 
A recommendations on CT scan criteria, 
which of the following patients should 
undergo non-contrast head CT following 
mild TBI?
A. a 40-year-old female with a GCS score 

of 15
B. a 32-year-old male patient with a nor-

mal neurologic examination and no 
focal neurologic deficits

C. a 61-year-old male with headache and 
vomiting in the ED

D. a 23-year-old female who remembers 
the events surrounding her injury and 
has no short-term memory loss

4. Which of the following patients may an 
emergency physician return to play the 
same day as sustaining a concussion?
A. an 18-year-old female field hockey 

player who sustained a concussion 
when her fellow player accidentally 
struck her in the forehead with her 
field hockey stick; negative head CT 
scan result and minimal risk for devel-
oping an intracranial lesion

B. a 21-year-old male college wide 
receiver who sustained a concussion 
without the loss of consciousness 
when he was tackled; negative head 
CT scan result, minimal risk for devel-
oping an intracranial lesion

C. a 20-year-old female soccer player 
who sustained a concussion when she 
was kicked in the head during a soccer 
game; negative head CT scan result 
and minimal risk for developing an 
intracranial lesion

D. Recent return to play guidelines no 
longer advocate return to play the 
same day of the traumatic event. The 
assessment for return to play is not a 
decision made by the emergency phy-
sician, but managed by primary health 
care providers and specialists with 
consideration of the severity of the 
injury, past injuries, and the possibility 
of future sports-related injuries.

5. A 66-year-old male presents after falling 
and hitting his head on the floor. He is 
on warfarin for atrial fibrillation. Which of 
the following statements is true?
A. If his INR is normal, he can be dis-

charged without imaging.
B. He should have a head CT.
C. He should have a CT and, if normal, 

have another CT 48 hours later.
D. He should receive vitamin K and fresh 

frozen plasma to prevent bleeding.

6. A 16-year-old football player has a head 
injury while playing. He is initially dazed 
but “shakes it off.” He presents the next 
day with dizziness, headache, and diffi-
culty concentrating. CT is normal. Which 
statement is false?
A. He has post-concussive syndrome.
B. Since he did not lose consciousness, 

he cannot have a concussion.

C. He should not resume sports at this 
time.

D. His symptoms may last 30 days.

7. Your 16-year-old son is hit in the head 
during a basketball game and is briefly 
dazed and confused. After 15 minutes, he 
is fine. Which is the best course of action?
A. He can return to play now that he is 

asymptomatic.
B. He can return to play once the coach 

checks him out.
C. He should see his primary care or 

sports physician before returning to 
play.

D. He cannot return to play until next 
year.

8. Which of the following is true regarding 
a second concussion in a brief period of 
time?
A. A second concussion can cause per-

manent cognitive damage.
B. A second concussion can cause 

delayed bleeding.
C. A second concussion carries no 

greater risk than the first.
D. A second concussion is more likely to 

lead to post-concussive syndrome.

9. All of the following are indications for 
admission except:
A. intracranial bleed on CT
B. a patient on anticoagulants who is 

symptomatic
C. persistent headache
D. abnormally elevated INR

10. A 20-year-old athlete is brought in by the 
coach after a head injury. He appeared to 
be fine after the hit and he denies loss of 

consciousness. He denies headache and 
wants to get back into the game. He is 
not on any medications. On examination, 
he has a third nerve palsy on his right. 
Can he be discharged without a CT scan?
A. yes
B. no
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Exclusive to our subscribers Rapid Access Management Guidelines

Minor Trauma 
Management:  

Part I

Glasgow Coma Scale Scoring

Component Score
Best Eye Opening Spontaneous 4

To verbal stimuli 3
To painful stimuli 2
No eye opening 1

Best Verbal Response Oriented 5
Confused 4
Inappropriate words 3
Incomprehensible 2
No verbal response 1

Best Motor Response Obeys commands 6
Localizes pain 5
Withdraws to pain 4
Flexion to pain 3
Extension to pain 2
No motor response 1
Total __/15

Signs and Symptoms Associated with Mild Traumatic Brain Injury

Observed Signs Physical Symptoms Cognitive Symptoms Emotional Symptoms
Appears dazed or stunned Headache or “pressure” in 

head
Diffi culty thinking clearly Irritable

Is confused about events Nausea or vomiting Diffi culty concentrating Depressed
Repeats questions Balance problems or 

dizziness
Diffi culty remembering Anxious

Answers to questions slowly Fatigue or feeling tired Feeling sluggish, hazy, 
foggy, or groggy

Emotional lability

Cannot remember events 
prior to the traumatic event

Blurry or double vision Orientation problems Loss of initiative

Cannot remember events 
after the traumatic event

Sensitivity to light Slow reaction time Problems at work, home, or 
school

Loss of consciousness Sensitivity to noise Calculation diffi culties and 
problems with executive 
functioning

Shows behavior or 
personality changes

Numbness or tingling

Insomnia 
Seizures

ACEP Clinical Policy, New Orleans, and Canadian CT Clinical  
Decision Rules

ACEP Clinical Policy on CT Scan Criteria 
for Mild TBI

New Orleans Criteria* Canadian CT Head Rule**

Headache Headache Failure to reach a GCS of 15 within 2 hours 
of injury

Vomiting Vomiting Suspected open skull fracture

Age greater than 60 years Age greater than 60 years Signs of basal skull fracture

Drug or alcohol intoxication Intoxication Vomiting more than once

Defi cits in short-term memory Defi cits in short-term memory Age greater than 64 years

Physical evidence of trauma above the 
clavicle

Physical evidence of trauma above the 
clavicle

Amnesia before impact of greater than 30 
minutes

Post-traumatic seizures Seizure Dangerous mechanism of injury***

GCS score less than 15

Focal neurological defi cit

Coagulopathy
GCS = Glasgow Coma Scale

ACEP = American College of Emergency Physicians

*Patients must have a GCS of 15

**Patients may have an initial GCS of 13-15

***A dangerous mechanism was defi ned as pedestrian struck by a motor vehicle, occupant ejected from a motor vehicle, and fall from a height of 

greater than 3 feet or 5 stairs.
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