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Introduction 

T
raumatic brain injuries account for between 6% and 

9% of all athlete injuries among United States high 

school and college athletes.1 An mTBI is a blow to the 

head or body that causes axonal and rotational forces to 

the brain that can be observed by self-report of physical, 

cognitive, emotional, and sleep symptoms; subtle 

changes to cranial nerves; alterations in ocular-motor 
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Abstract

Background: Urgent care, family practice, and pediatric clinicians 

and researchers have debated for years whether patients with a 

mild traumatic brain injury (mTBI) need immediate imaging after 

injury. HeadFirst is a community-based concussion clinic with 

locations throughout Maryland that evaluates an average of 1,300 

mTBI patients per month. We reviewed data from patients who 

were diagnosed and treated from January 2016 through Decem-

ber 2018.  

Objective: A constant question among primary care physicians and 

in urgent care centers is whether all patients seen with a head 

injury require CT or MRI imaging to assess for intracranial bleeding.  

Methods: Researchers examined transfers of patients with a diag-

nosis of mTBI from 18 community-based urgent care centers to 

local emergency departments between January 2016 and Decem-

ber 2018. A total of 17,451 consecutive urgent care patients with 

head injuries and mTBI were reviewed for evaluation, diagnosis, 

need for emergent neuroimaging and results of neuroimaging, 

using multiple validated assessment techniques. 

Results: Of the 17,451 patients reviewed, 843 (4.8%) were trans-

ferred to the emergency department for imaging; only four (.02%) 

evidenced positive results on CT scan. Results suggest that urgent 

care clinicians can rely on their clinical evaluation in making deci-

sions regarding need for higher level of care or brain imaging. A 

solid mTBI examination that includes a thorough history, neuro-

logical and physical exam, subcortical evaluation (examination of 

ocular, nerve and balance functioning), and neurocognitive testing 

can assist the clinician in making decisions about patient care. 
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and balance functioning; or a change in neurocognitive 

functioning.  Self-reported symptoms and changes in 

functioning from an mTBI can last days, weeks, months 

and in some cases much longer.   With over 1.7 million 

people in the U.S. seeking medical attention for head 

injury each year, clinicians are challenged to identify 

the small subgroup of patients who possibly have sus-

tained a potentially lethal intracranial bleed while min-

imizing radiation exposure and unnecessary cost from 

diagnostic testing and hospital admissions.2 Researchers 

estimate there are over a million mTBI-related ED visits 

in the U.S. annually. Children aged 0–14 years were 

more likely to be seen in the ED; typically, males out-

number females 3 to 1.3 Children (under 14) and the 

elderly (over 85) were the most frequently seen in the 

ED for mTBI.4,5 The most common mechanisms of 

injury were falls, motor vehicle accidents (MVAs) and 

being struck by an object; only 20% were sports-related.  

Several studies have examined the presence of mTBI 

in the ED. Researchers examined data from U.S. hospi-

tals that provide emergency services in the National 

Electronic Injury Surveillance System (1997–2007) and 

All Injury Program (2001–2005).6 

Half of all ED visits involving concussion were sports-

related, with 14–19 year-olds making up 60% of these 

visits. Of the sports-related injuries, only 25% were sus-

tained during organized team sports (OTS). From 1997 

to 2007, although participation in OTS during the study 

period declined, ED visits for concussions related to OTS 

in 8–13 year-old children doubled.6 

Other researchers surveyed a sample of 522 athletes 

and found that 20% reported concussion-like symptoms 

after being hit in the head the previous year, yet 89% of 

patients did not recognize that they had a concussion. 

Headache was the most common symptom of mTBI.7 

Confusion/disorientation was second in recognized 

mTBI and dizziness was second in unrecognized mTBI. 

Nausea was the most common reason for someone to 

seek medical attention, followed by loss of conscious-

ness and memory problems.7 

Some scientists measured the number of pediatric 

patients with concussions in EDs and the treatment they 

received. Data collected from children’s hospitals in the 

Pediatric Health Information System show that ED visits 

for concussion more than doubled from 2001 to 2010 

(2,126 vs 4,967; <.001),8 while total admissions 

remained the same. Further, 60% of ED visits for con-

cussion received a computed tomography (CT) scan and 

about 47.7% received medication (most frequently: 

non-narcotic painkillers) or IV fluids.8 

Although a number of studies have examined prima-

rily the epidemiology and incidence rates of mTBI in the 

ED, few have examined the efficacy of a clinician’s tools 

utilized in the examination of a patient’s head trauma 

Figure 1. Visits for Head Trauma Cases, 2016-2018
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Figure 2. Mechanisms of Injury for mTBI, 2016-2018
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in making the determination whether the patient 

should receive imaging.  

Righttime Medical Care is an urgent care facility with 

18 locations in Maryland. HeadFirst is a community-

based concussion clinic located within 12 of the Right-

time Care Centers. The two provide a community-based 

continuum of care for mTBI. Righttime Medical Care 

began evaluating patients with head injury in 2011. A 

retrospective review was conducted to assess if clinicians 

(physicians, nurse practitioners, physician assistants, and 

neuropsychologists) in an outpatient urgent care facility 

could accurately and reliably predict (utilizing standard 

history and physical assessment skill) the need for radi-

ological imaging in patients with suspected mTBI.  

 

Methodology 

In this study, researchers examined emergency depart-

ment transfers from 18 community-based urgent care 

clinics with a diagnosis of mTBI to surrounding area 

EDs from January 2016 to December 2018. During 

that span, 17,451 unique head trauma cases were seen 

at these urgent care clinics (Figure 1). 

Clinicians used the Acute Concussion Evaluation 

(ACE)9 to gather history and information about the 

patient’s head trauma, present symptoms, comorbid 

diagnoses, and risk factors. 

After performing a complete and thorough standard 

physical and neurological examination, clinicians fur-

ther assessed cranial nerves, balance, and ocular-motor 

functioning. This assessment included consideration of 

the Canadian CT Head Rule (GCS score <15 at 2 hours 

after injury; suspected open or depressed skull fracture; 

any signs of basal skull fracture; vomiting >2 episodes; 

age >65; amnesia before impact >30 mins; dangerous 

MOI; Pediatric - GCS score <15 at 2 hours after injury; 

suspected open or depressed skull fracture; any signs of 

basal skull fracture; vomiting >2 episodes; dramatically 

worsening headache or irritability; large hematoma 

(>5cm) on the scalp; dangerous MOI).10  

Following the initial assessment of each patient by the 

assigned medical provider, the findings were discussed 

with a HeadFirst Medical Director before the transfer to 

the ED. Each and every head trauma is maintained in an 

electric record and manual spreadsheet for ease of patient 

identification and program improvement. 

Per these sources of information, 843 patients were 

transferred to the ED. The ages of these ED transfer 

patients ranged from as young as 2 months to 96 years 

old. The average age was 40; 108 (12.8%) of the transfer 

patients were younger than 8 years of age; 353 (41.8%) 

were 9 to 64 years of age; and the remainder were 65 or 

older (n=382, 45.3%). Each gender was nearly equally 

represented with 453 (53.7%) females and 390 (46.2%) 

males. An examination of the breakdown of all mTBIs 

in our sample is in Figure 2. 

 

Results 

Of the available ED transfer patients that senior medical 

officer and clinical staff followed up with (n=743), 247 

(36%) reported being imaged in the ED; the remainder 

were monitored and released for outpatient follow-up. 

Of the patients that did receive imaging, two had CT scan 

due to depressed fracture (24-year-old and 43-year-old) 

and two subdural hematomas (one 75-year-old and a 4-

year-old). These patients had abnormal findings on neu-

rological and cranial nerve examinations and clinicians 

knew that neuroimaging would be positive (Figure 3). 

Out of 843, 750 (89%) were non–sports-related and 

only 93 (11%) were sports-related. Of the non–sports-

related injuries, the majority were falls or accidental in 

nature (n=581, 69%), and MVAs (n=118, 14%). A com-

plete breakdown of all mTBIs from 2016 to 2018 is con-

tained in Figure 4.  

 

Limitations 

This program analysis has several limitations. This 

analysis is a retrospective observational study with a 

convenience sample. As that suggests, while data collec-

tion was relatively convenient this sample may not rep-

resent the general population. There was a fair amount 

of attrition in that 12% of patients who could not be 

reached by phone or email, even with multiple attempts 

by multiple staff. All such patients were sent a letter 

Figure 3.
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*24-year-old female with depressed skull fracture; 43-year-old male with depressed 

skull fracture; 75-year-old male with subdural hematoma; 4-year-old with subdural 

hematoma. All patients evidenced “red-flag” symptoms of vomiting, changes in 

mental status, and lateralizing signs and were transported by EMS to the ED.
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including clinic recommendations regarding imaging 

and following up with a concussion specialists and the 

risks of not following up with a medical professional. In 

theory, there could have been several patients with seri-

ous neurological complications but it is unlikely they 

would not have circled back to inform clinic staff or 

providers.  

 

Discussion 

Although sports-related concussions are more publi-

cized, the majority of mTBIs self-referred or taken to the 

local ED are due to MVAs, falls (non–sports-related), and 

assaults. As can be seen from Figure 4, the percentage 

of “protected athletes” (those in programs with coaches, 

athletic trainers, and the support network of their 

school) has decreased over the years. This could be 

reflective of rule changes in youth sports, modification 

of play taught by coaches, or more athletic trainers, 

pediatricians, and family practice physicians being com-

fortable due to increased training and education in man-

aging noncomplicated concussion. 

Over the course of almost 3 years, 

with more than 5,000 new head 

traumas presenting to an urgent 

care clinic on a yearly basis, the 

transfer rate to the ED was 4.8%. 

The incidence rates seen in our 

sample is consistent with CDC data 

and research from other studies. 

Overall, the data suggest that the 

urgent care setting is a safe environ-

ment in which to assess mTBI. 

Urgent care clinicians can make 

appropriate and thorough evalua-

tions and observe patient function-

ing while assessing the need for refer-

ral to the next level of care due to 

more serious associated injury (ie, 

for evaluation of skull fracture, sub-

dural or intracranial hematoma). 

This study suggests potential modification of the decision 

rules for outpatient facilities in obtaining costly neuroimag-

ing studies may be warranted. Clinicians who are experi-

enced in the thorough, rigorous assessment of traumatic 

brain injury can safely and accurately assess the need for 

further imaging and predict intracranial complication. n 
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“The data suggest that urgent care is a safe 

environment in which to assess mTBI, and 

that urgent care providers can make thorough 

and appropriate evaluations.”


