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FROM THE EM MODEL
18.0  Traumatic Disorders

 18.1.6   Head Trauma

LESSON 9

By Rachel R. Bengtzen, MD; Melissa A. Novak, DO;  
and James C. Chesnutt, MD
Dr. Bengtzen is an assistant professor in the Departments of Emergency 
Medicine, Family Medicine, and Sports Medicine, and an assistant program 
director of the Emergency Medicine Residency; Dr. Novak is an assistant 
professor in the Departments of Family Medicine and Sports Medicine; and 
Dr. Chesnutt is a clinical associate professor and the associate fellowship 
director of the Primary Care Sports Medicine Fellowship in the Departments 
of Orthopedics and Rehabilitation and Family Medicine at Oregon Health  
& Science University in Portland. 

Reviewed by Daniel A. Handel, MD, MPH, FACEP 

n What is a concussion, and what presentations should 
raise suspicion for this diagnosis?

n What role does the pathophysiology of concussion 
play in patient management?

n What diagnostic tools are most valuable for the 
evaluation of concussion?

n What are the best options for treating acute 
concussion in the emergency department? 

n How should prolonged symptoms be managed?

n What critical information should be included in a 
concussive patient’s discharge instructions, and how 
should return to play be approached?

CRITICAL DECISIONS
OBJECTIVES
On completion of this lesson, you should be able to:

1. Describe the physical examination findings that 
should raise concern for concussion.

2. Identify the most common complications of acute 
concussion and second impact syndrome.

3. Explain the options for treating concussion in the 
emergency department. 

4. Explain the underlying pathophysiology of 
concussion.

5. Detail when and how patients can be cleared to 
resume physical activities following head injury.

Traumatic Brain  
Injury – Concussion 

Head Games

Defined by a complex constellation of physical, cognitive, and emotional symptoms, concussion is among the 
most common injuries seen in the emergency department. Although it falls on the mild end of the traumatic 
brain injury (TBI) continuum, this seemingly benign diagnosis can have life-altering — even deadly — consequences 
if not properly identified and managed.1,2
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Dr. Josh Broder’s monthly feature 

leaves no case-based imaging question 

unanswered.

CRITICAL 
IMAGE
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The Critical 
Procedure

POSTERIOR TIBIAL NERVE BLOCK

Benefits and Risks
A successful posterior tibial nerve 

block eliminates the need for local 
anesthesia. Injections to the plantar 
surface of the foot can be painful, and 
often must be repeated multiple times 
in larger procedures. When combined 
with topical anesthetics, nerve blocks can 
create a near pain-free patient experience.

Nerve blocks of the ankle pose 
little additional risk compared to 
local anesthesia; however, potential 
complications include neurological injury 
or permanent neuropathy. Albeit rare 
(<1%), these injuries can arise from direct 
damage to the posterior tibial nerve. 
Other risks include injection or injury to 
the posterior vessels.

In addition to risks specific to the 
nerve block, patients also should be 
educated about the general dangers 
associated with local anesthesia. In 

By Steven J. Warrington, MD
Dr. Warrington is a core faculty member of the general 
surgery and emergency medicine residency programs, 
and the associate medical director for emergency 
department outreach and education at Kaweah Delta 
Medical Center in Visalia, California.

CONTRAINDICATIONS
n	 Allergy to anesthetic/medication 
n Overlying infected tissue
n Relative – An uncooperative patient
n Relative – Severe coagulopathy

A posterior tibial nerve block can make 

an otherwise difficult and uncomfortable 

procedure on the sole of a patient’s foot 

relatively quick and painless. By providing 

anesthesia to the plantar surface, this 

approach obviates the need for local 

infiltration or a large volume of anesthetic. Transverse section of lower leg

Ankle block involves 
anesthetizing five separate 
nerves: two deep, and three 
superficial. The two deep nerves 
are tibial and deep peroneal 
nerve. The superficial nerves  
are superficial peroneal, sural 
and saphenous.
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Step-by-step techniques and 

instructional images help 

students master the most 

essential bedside procedures. 

CRITICAL 
PROCEDURES
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TECHNIQUE
1.  Obtain consent from the patient and notify the 

staff of the procedure(s).

2.  Perform a thorough neurovascular examination  
of the ankle and foot.

3.  Consider applying topical anesthetic to the site 
of expected needle insertion (ie, the area between 
medial malleolus and Achilles tendons).

If using ultrasound:

4.  Pinpoint the posterior tibial artery, which can aid 
in the identification of the nerve. The nerve will sit 
just posterior (toward the Achilles tendon) to the 
artery.

5.  Clean the area, insert the needle just outside of 
the nerve on ultrasound, and inject approximately 
5 ml of anesthetic. Consider injecting half of the 
medication deep to the nerve, and the remainder 
superficial to the nerve.

If not using ultrasound:

4.  Identify the posterior tibial artery, just posterior 
to the medial malleolus. The insertion site will be 
approximately 0.5 to 1 cm superior/proximal.

5.  Clean the area, insert the needle approximately 
1 cm deep, and gently move it. If the patient feels 
paresthesias, withdraw slightly and inject up to 
5 ml of anesthetic. If no paresthesias are felt, 
advance the needle until it reaches the posterior 
tibia. Withdraw slightly, and inject approximately 
5 ml of anesthetic, while slowly withdrawing.

6.  Allow the patient to sit for 10 minutes.

7.  Determine if the patient can feel the onset of the 
anesthetic. It may take more time for the block to 
completely take effect; however, consider a second 
attempt or an alternate route of anesthesia if no 
effects are felt after 10 minutes.

addition, patients should be warned 
that these procedures sometimes 
fail, necessitating local anesthesia or 
sedation.

Reducing Side Effects
While the risk of complications is 

minimal, ultrasound guidance may 
help decrease the likelihood of injury 
to nerves and vessels. Additionally, 
ultrasound-guided posterior tibial 
nerve blocks have been found to have 
a higher success rate than landmark-
guided (blind) attempts.

As with any injection of medication, 

the clinician should aspirate first to avoid 

injecting intravascularly.

Alternatives
Local anesthesia may be a more 

suitable alternative to nerve block when 

managing a small wound involving only 

the edge of expected distribution of the 

posterior tibial sensory region. Sedation 

may be a better option in patients who 

are uncooperative or unable to tolerate 

the procedure.

Special Considerations
 Lidocaine typically is the anesthetic 

of choice for short procedures. However, 
bupivacaine may be considered if prolonged 
pain is a concern (due to its longer duration 
of action). Regardless of the type of 
anesthetic chosen, a thorough neurovascular 
examination should be documented before 
and after the procedure, recognizing that the 
block may still be in effect. Topical anesthetic 
also can be considered prior to attempting a 
nerve block, and can make needle insertion 
more tolerable.

CASE   
A 27-year-old woman with no past medical history 
presents with sudden and severe right lower 
quadrant abdominal pain and emesis.

Right kidney with 
dilated calyces 
representing mild 
hydronephrosis
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LLSA REVIEW
Drug Box Tox Box

ILLICIT OPIOID USE
By Bryan Corbett, MD, University of California Health Sciences, San Diego

Despite their value as an analgesic, opioids (particularly heroin [Di-acetylated 
morphine]) are being abused recreationally with alarming frequency. Unique 
complications stemming from specific compounds and routes of administration 
can be dangerously unpredictable. The increasing number of overdose deaths in 
recent years is partially attributable to the substitution of heroin with fentanyl and 
its analogs, which can be far more potent.

NALOXONE
By Frank Lovecchio, DO, MPH; and Ranvir Singh, MD, 
Maricopa and Banner University Medical Centers,  
Phoenix, Arizona
Naloxone is a pure opioid-antagonist that acts in the central 
nervous system (CNS) to block opiate receptors; it has no 
agonist activity. The drug can completely or partially reverse 
opioid overdose and other medication toxicities. It frequently is 
used to empirically treat patients in extremis from an unknown 
cause. The drug is particularly appealing to emergency 
physicians, as it can be safely administered IV/IM/SC/ETT/IO, 
and recent studies show its efficacy as a nebulized solution. 
There is growing support for the provision of outpatient 
prescriptions/kits for at-risk patients.

Mechanism  
of Action

Opioid antagonist that competitively blocks  
mu, kappa, and delta opiate receptors within 
the central nervous system

Indications Complete or partial reversal of opioid toxicity, 
including respiratory depression, sedation, or 
hypotension. Empiric use in altered patients 
with suspected overdose.

Dosing Opioid Overdose (known or suspected):  
Adults: 0.4-2 mg IV/IM/SQ q2-3 minutes; 
reassess if no response after 2-10 mg
Children: 0.01 mg/kg IV/IM/SQ initial dose; if 
no response, increase to 0.1 mg/kg
2 mg in 3 mL normal saline in nebulizer
Endotracheal administration is the least 
desirable route. No dose adjustments required 
for patients with renal or hepatic impairment. 

Side Effects Most common: Confusion, headache, 
vomiting, agitation, tachycardia
Most serious, but extremely rare (<.2%): 
ventricular fibrillation, cardiac arrest, pulmonary 
edema, seizures

Precautions Contraindications: Hypersensitivity 
Precautions: Complete reversal of opioids may 
precipitate acute withdrawal. Administer with 
caution, especially in pregnant patients. 
Pregnancy and lactation: Pregnancy category 
C. Crosses the placenta and may cause 
withdrawal in the fetus. Unknown if excreted in 
breast milk.

Complications
• Parenteral administration: Local cellulitis, abscesses (MRSA), bloodborne 

pathogens (HCV & HIV), endocarditis, sepsis, and botulism (black tar heroin)
• Opioid tablets (crushed and diluted in water to be injected intravenously): 

Binding and filler ingredients (eg, talc, starch, and microcrystalline 
cellulose) can cause a pulmonary granulomatous reaction, progressing to 
pulmonary fibrosis and hypertension; extra-pulmonary deposition in the 
heart, liver, and spleen (undetermined clinical significance)

• “Free basing” (smoking heroin off of aluminum foil): Associated with spon-
giform encephalopathy (bradykinesia, ataxia, and speech abnormalities)

Toxic Dose
Toxicity threshold unspecified. Although the risks increase with higher doses, 
outcomes depend on individual factors (eg, genetics and tolerance).
Clinical Evaluation
Diagnosis of acute opioid intoxication is a clinical toxidrome, including 
respiratory depression (decreased tidal volume, then rate), CNS depression, 
miosis (not seen with meperidine and some agonist-antagonist opioids), 
hypotension (severe cases), and evidence or a history of drug abuse.
Note: Urine drug screens can confirm exposure, but not intoxication. They are 
inconsistent in recognizing fentanyl, and are not useful in patient management.
Treatment
• Good supportive care with attention to airway, breathing, and circulation
• Naloxone to reverse CNS, respiratory, and cardiovascular depression; 

see Drug Box for dosing.  Repeated dosing usually is unwarranted for 
heroin overdose, but may be required for ingestions of methadone or 
sustained-release oral formulations. 

Decontamination and Elimination
• Not useful for parenteral overdoses
• Questionable use in ingestions due to availability of an effective antidote
• Extracorporeal drug removal (ie, hemodialysis) not indicated 
Disposition
Naloxone has a short duration of action; awake, alert patients can be 
discharged post-administration. Repeated dosing of naloxone generally 
necessitates continued observation and repeated or continuous infusions of 
the medication.

Reviewed by Christian A. Tomaszewski, MD, MS, MBA, FACEP

Indications, precautions, and 

dosing are made simple in our 

monthly EM-focused Drug and 

Tox Box features.

DRUG and 
TOX BOX

Challenge your students with relevant 

questions and insightful answer 

descriptions that test their mettle.

CME QUESTIONS

We distill emergency medicine 
literature to deliver only the 
most essential information. 
Each monthly issue of CDEM 
provides a summary of one 
of the articles from ABEM’s 
current reading list, with bullets 
highlighting the elements 
relevant to resident education.

An 82-year-old man with severe weakness and diaphoresis.

Dr. Amal Mattu’s 

popular feature makes 

sense of even the most 

challenging ECGs.

CRITICAL 
ECG

CME test results will be reported 
directly back to program 
administrators via ACEP’s My 
Residency Learning Portal — a 
customized, single entry point for 
on-demand emergency medicine 
education.
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CME 
QUESTIONS

1 Which of these features should raise suspicion for a 
life-threatening rash?
A. Any rash in a 6-month-old infant
B. Pruritic lesions
C. Rash that develops slowly over 6 months
D. Rash with associated oral lesions

2 Which characteristic differentiates erythema 
multiforme from Stevens-Johnson syndrome (SJS)  
and toxic epidermal necrolysis (TEN)?
A. Direct immunofluorescence showing IgG 

autoantibodies on keratinocytes
B. Lack of oral lesions
C. Negative Nikolsky sign
D. Skin involvement ≤10%

3 What is the most common cause of death in patients 
with SJS/TEN?
A. Hypovolemia
B. Pancreatitis
C. Respiratory failure
D. Sepsis

4 Which of the following describes the standard 
treatment for SJS/TEN?
A. Discharge home with dermatology follow up
B. Rapid sequence intubation and mechanical 

ventilation, ICU admission, lesion management
C. Removal of the suspected agent agent, burn unit 

admission, fluid resuscitation, analgesia, lesion 
management

D. Removal of the suspected agent, fluid resuscitation, 
pain management, inpatient admission

5 What is the predominant cause of bullous pemphigoid?
A. Exfoliative exotoxins cleaving desmoglein-1
B. IgG autoantibodies targeting desmogleins
C. IgG autoantibodies targeting hemidesmosomes
D. Type IV hypersensitivity reaction involving T lymphocytes

6 How can be pemphigus vulgaris (PV) be differentiated 
from bullous pemphigoid (BP)?
A. BP rarely occurs in individuals older than 60 years
B. In BP, direct immunofluorescence reveals IgG 

antibodies on keratinocytes
C. Patients with PV will have a positive Nikolsky sign and 

oral lesions with mucosal involvement
D. Skin involvement in PV is ≥30%; in BP, it is ≤10%

7 What is the first-line therapy for managing PV?
A. Broad-spectrum antibiotics
B. Corticosteroids
C. Fluid support
D. Intravenous immunoglobulin

8 Which diagnostic tool is most reliable in assessing 
for staphylococcal scalded skin syndrome (SSSS)?
A. A skin biopsy that is positive for intraepidermal 

blister formation and eosinophilic infiltrates
B. Clinical judgment, including a head-to-toe 

physical examination and detailed history
C. Cultures taken from skin lesions
D. Two positive blood cultures

9 Which treatment is most appropriate for SSSS?
A. Corticosteroids
B. Intravenous antibiotic therapy
C. None; lesions will resolve spontaneously
D. Stop the suspected medication, administer fluid 

resuscitation, and admit patient to a burn unit

 Which of the following rashes is characterized by a 
positive Nikolsky sign?
A. BP
B. EM
C. Impetigo
D. SSSS

  A previously healthy 6-month-old presents with 
gradual-onset increased work of breathing and 
poor appetite. He was born full term by vaginal 
delivery, and his immunizations are current. He 
developed a runny nose and cough 4 days ago. 
Vital signs are heart rate 160, respiratory rate 
70, and oxygen saturation 93% on 2 liters nasal 
cannula. He does not improve with nebulized 
albuterol. The pediatric hospitalist recommends 
admission to the pediatric intensive care unit 
(PICU). Which factor is an appropriate indication 
for a chest radiograph?
A. Admission to the PICU/patient’s clinical picture
B. Low oxygen saturation
C. Low respiratory rate
D. Treatment failure with nebulized albuterol

Qualified, paid subscribers to Critical Decisions in Emergency Medicine may receive 
CME certificates for up to 5 ACEP Category I credits, 5 AMA PRA Category 1 
Credits™, and 5 AOA Category 2-B credits for completing this activity in its entirety. 
Submit your answers online at acep.org/newcriticaldecisionstesting; a score of 75% 
or better is required. You may receive credit for completing the CME activity any time 
within three years of its publication date. Answers to this month’s questions will be 
published in next month’s issue.
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