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RAP #2, 10/15 Regions RAP Overview (MSK/ Environmental/ Cutaneous Disorders)
Sunday, November 15 2015, 7:30 PM

RAP #2, 10/15 Regions RAP Overview (MSK/ Environmental/ Cutaneous Disorders)

Handy Knowledge (EMDocs 9/15/15, Authored by Ryan Mason & Alex St. John) & Rapid Hand Exam (EM in 5 8/17/14, Authored by Anna
Pickens)

Hand injuries can cause a high degree of M&M as well as potential loss of work hours and inability to perform ADLs. 
"Sausage Digit": Pyogenic Flexor Tenosynovitis (PFT)

Anatomy

Flexor tendons are enclosed within sheathes that extend to the palmar surface
Infection can damage these sheathes and lead to stiffness, tendon disruption or need for amputation. 

Presentation

Usually present 2-5 days after a penetrating injury (longer in immunocompromised patients)
Diagnosed clinically though imaging is often used to evaluate for foreign bodies or bony injury
Usual organisms include staph and strep species

Exam

2007 Study describes frequency of clinical findings (called Kanavel's signs) including: 

Fusiform digit swelling: 97%
Pain with passive extension (earlier finding): 72%
Semi-flexed digital posture: 69%
Tenderness along flexor tendon sheath: 64%

Only ~50% of patients have all 4 signs
Tenderness along the flexor tendon sheath can be used to distinguish PFT from other finger infections such as: Herpetic Whitlow, Felon, and

Septic Arthritis.

Management

Antibiotics (covering staph/ strep, vancomycin and pip/tazo are recommended)
Hand consult for prompt surgical intervention

Hand Compartment Syndrome
Anatomy

The hand contains multiple compartments (5-10 depending on source) divided by fascia
Look them up if needed

Presentation

Fracture, penetrating injury, arterial injury, soft tissue injury, crush injury, envenomation and iatrogenic changes

Exam

Clinical diagnosis with similar difficulties in diagnosis compared with compartment syndrome in other parts of the body

Specific findings in the hand:

Pain with passive mothion at the MCP joint
Tense, swollen hand in an intrinsic minus position ("Claw hand")

Direct compartment measurements are preferred method of confirming the diagnosis 

Fascial release is recommended when the compartment pressure is within 30 mmHg of the diastolic blood pressure

Management 

Hand Consult
Fasciotomy

Ulnar Collateral Ligament Disruption
Anatomy

The ulnar collateral ligament (UCL) extends over the ulnar aspect of the thumb MCP joint
Injury can cause disability by limiting pincer strength and lack of stability

Presentation

Acute

Forceful radial movement of the thumb (failling with a ski pole or sudden stop with a bicycle)

Chronic

Repetitive ulnar movement against resistance ("breaking fowl necks")

Exam (ALiEM resource on exam)

Need to test for ligamentous laxity
If limited by pain, consider a regional block
Deviation of 35° on the affected side or 15° compared to the unaffected side indicates a tear of the UCL

http://www.emdocs.net/handy-knowledge-subtle-and-high-risk-hand-injuries/
http://emin5.com/2014/08/17/rapid-neuro-hand-exam/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tenosynovitis+PF%2C+Pang+BH%2C+Teoh+L%2C+et+al.+Factors+Affecting+the+Prognosis+of+Pyogenic+Flexor+Tenosynovitis.+2007%3A1742-1748.+doi%3A10.2106%2FJBJS.F.01356.
http://www.aliem.com/ulnar-collateral-ligament-injury/
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Test the proper UCL

Holding the thumb in 30° flexion at the MCP, stabilize first metacarpal and apply radial stress to thumb until reaching a firm end-point 

Test the accessory UCL

Holding the thumb in 30° extension at the MCP, stabilize first metacarpal and apply radial stress to thumb until reaching a firm end-
point 

Stener Lesion

Tender swelling on the ulnar aspect of the base of the thumb at the MCP
represents a proximally displaced UCL lying superficial to the overlying adductor aponeurosis
Important to ortho as this may indicate the need for surgical intervention

Evaluation
AIR Grade: (3,5,6,5,7)

CO Poisoning (ALiEM 12/23/13, Authored by Dan Repplinger)
Carbon Monoxide (CO) is a colorless, odorless gas created by the incomplete combustion of carbon-containing fuels and is one of the most common causes
of unintentional (and intentional) poisoning death and one of the.   most common tox-related presentations to the ED.

Pre-Hospital/ ED Treatment
Removal from the source
High-flow oxygen
Supportive care

Normal/ Abnormal CO Levels (Do not correlate with clinical signs and symptoms)
Normal (non-smoker, outside of urban area): 0.4-1.0%
Urban-dweller: Up to 5%
Heavy smoker: Up to 15%
Mild poisoning: >10% without clinical signs/symptoms
Moderate poisoning: >10% with minor clinical signs/symptoms (headache, lethargy, fatigue)
Severe poisoning: >20-25% with loss of consciousness, confusion, or signs of cardiac ischemia

CO Half-Life
Room air: 4-5 hours
100% O2 by non-re-breather mask: ~1 hour
Hyperbaric oxygen (HBO): ~20 minutes

When to discharge
According to UpToDate: " Any patients with mild symptoms from an unintentional poisoning can be managed in an emergency department and

safely discharged. Patients whose symptoms do not resolve, who demonstrate ECG or laboratory evidence of severe poisoning, or who have other
medical or social cause for concern should be hospitalized."

More severe symptoms such as altered mental status, persistent neurologic or cardiovascular dysfunction warrant admission
patients may have other co-morbidities that would necessitate admission such as burns, trauma, or hemodynamic instability.

Indications for hyperbaric oxygen
Controversial (studies for and against its use)
2011 Cochrane Collaboration Review: “Existing randomized trials do not establish whether the administration of HBO to patients with carbon

monoxide poisoning reduces the incidence of adverse neurologic outcomes. Additional research is needed to better define the role, if any, of HBO in
the treatment of patients with carbon monoxide poisoning.”

2008 ACEP Clinical Policy (Level C recommendation): 

HBO is a therapeutic option for CO-poisoned patients; however, its use cannot be mandated.
No clinical variables, including carboxyhemoglobin levels, identify a subgroup of CO-poisoned patients for whom HBO is most likely to

provide benefit or cause harm.

However, the Undersea and Hyperbaric Medical Society does recommend HBO therapy for patients with any of the following: 

Transient or prolonged loss of consciousness
Abnormal neurologic signs
Cardiovascular dysfunction
Severe acidosis

https://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://www.aliem.com/dive-dive/
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Age over 36 years
CO exposure of ≥24 hours
Carboxyhemoglobin level ≥25%

CO in Pregnant Patients
No trials have included pregnant patients
Many experts recommend HBO due to the potential  benefits to both the mother and fetus, along with difficulty in assessing fetal hypoxia
Experts recommend:

Maternal COHb level is ≥15-20%
Evidence of fetal distress
Any of the other “standard” criteria

Evaluation
AIR Grade: (4,4,4,5,7)

HBO Perspective (Came up in the discussion):

HCMC Treatment Criteria

Detectable COHgb that raises concern for true poisoning (no definitive cutoff) plus one of the following:

True neurologic insult (syncope, neuro deficit, comatose; not headache, N/V)
Cardiac Insult (EKG changes, arrhythmia, (+) troponin)
Special consideration with pregnant patients

Snake Bites (EMDocs 9/11/15, Authored by Linda Sanders)
Epidemiology

In the United States, there are between 8,000 and 10,000 reported snakebites each year, approximately 30 percent of which are venomous,
resulting in ~ 5 deaths annually (likely underestimated)

Most often occur between April and September. 
Men aged 17 to 27 years old are the most common victims, making up 80% of the cases. 
The circumstances surrounding the bite typically involve an attempt at handling the snake rather than an aggressive attack from the snake

itself. 
98% of bites have been found to involve the extremities.
The overall mortality associated with snake envenomation is extremely low, though higher rates are seen among children and the elderly and in

those with a delay to definitive treatment and administration of antivenom.

Classification
Of the 120 species of snakes, there are only 20 venomous species native to North America, mostly present in the southwestern United

States. 
Venomous snakes are native to every state except Alaska, Hawaii, and Maine. These include the crotalinae, the elapidae, and hydrophinae or

sea snakes.
Crotalidae ("Pit Vipers") 

includes cottonmouths, water moccasins and rattlesnakes.  
Pit vipers are identified by their triangular head, elliptical pupils, and two curved fangs. 
Pit vipers make up 75-80% of bites resulting in envenomation.

The Elapidae ("coral snakes") 
Characteristically colored black and red with white or yellow bands. 
They are best known by the popular rhyme, “red on yellow will kill a fellow, red on black venom lack” (only applies to elapid snakes in the

US). 

I like the saying, "red on yellow, run like hell; red on black, run like hell."

Elapidae account for only 20 to 25 bites/ year in the US.

Crotalid Bites
Crotaline Venom Mechanism

Crotaline snake venom contains several enzymes including transaminases, hyaluronidases, phospholipases, phosphodiesterases and
endonucleases. 

https://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://www.emdocs.net/management-of-venomous-snake-bites-in-north-america/
http://www.emdocs.net/wp-content/uploads/2015/09/coral-snake.png
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Thus, the venom causes a tremendous amount of damage to the capillary endothelium and cell membranes resulting in a vascular
breakdown and capillary leak. 

The end result is a large amount of local edema as well as systemic effects on almost every organ system. 

Unfortunately the proteins contained in pit viper venom are highly stable and resistant to temperature changes. 

Thus cryotherapy and heat application to the wound are ineffective and may potentially cause further tissue injury.

Signs and Symptoms
The first sign is usually fang or puncture marks. 
Pain and a burning sensation at the site occur immediately followed by soft tissue swelling within an hour. 
Lymphangitis, ecchymosis, and hemorrhagic bullae may develop over the course of hours. 
Compartment syndrome is rare but can develop due to myonecrosis and the patient should be monitored for this complication.
The location of the bite is of importance because bites to the face or neck may quickly result in airway compromise from local edema.
The victim often experiences an overwhelming sense of fear
Systemic symptoms may develop and are variable. 

These include nausea, vomiting, diarrhea, generalized weakness, perioral paresthesias, a rubbery, minty, or metallic taste, muscle
fasciculations, tachycardia, tachypnea, and respiratory distress. 

Respiratory distress may be a result of capillary leak resulting in pulmonary edema. 
Anaphylaxis and shock may also develop in severe cases. 
There is also a phenomenon called myokymia which is described as repetitive muscle contractions resulting from Timber rattlesnake

envenomation in particular, which responds to calcium administration as well as antivenom.

Several factors that affect the severity of the snakebite syndrome: 

Species
Size of the snake
Amount of venom
Location of the bite
Time to definitive treatment
Individual susceptibility

Management
Main Management Goals

Early transport to definitive care (without causing further harm)
Administration of antivenom (when indicated)
Intensive care monitoring for progression of disease and adverse reactions

Pre-Hospital

The Do-Not's of Snakebite Care

1. Do not attempt to capture the snake (consider taking a picture instead)
2. Do not tourniquet the extremity
3. Do not attempt to suction the venom
4. Do not incise the wound
5. Do not use cryotherapy (snake venom is temperature resistant though ice may help with pain)
6. Do not administer electric shocks to the victim

The Do's of Snakebite Care

1. Scene Safety
2. Address the ABCs
3. Remove any tight fitting jewelry or clothing
4. Immobilize and splint the affected extremity at a functional position slightly below the heart
5. Early transport
6. Administer analgesics (caution with NSAIDs or ASA due to the potential adverse hematologic effects)

ED Management

Obtain important HPI

Time of bite
Snake description
Prior bite history
Comorbidities
Allergies (especially horse or sheep serum allergies)
Asymptomatic patients may have had a "dry bite" where they were not envenomated (should still be observed for 8 hours)

Exam

ABCs
Circumferential measurements of the wound site every 15-30 minutes (helps guide evaluation of local progression and potential

need for additional antivenom)

Diagnostics

Labs are important for the detection of systemic effects of snake venom and help differentiate the severity of the syndrome. 
Workup includes:

CBC
INR, PTT, Fibrinogen
Type and Screen 
CK
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UA
CMP
EKG

Patients often demonstrate a leukocytosis and elevated AST/ALT, both of which resolve with antivenom treatment.
Crotaline venom causes a consumptive coagulopathy that looks like DIC but is not associated with increased clotting because

thrombin and factor XIII are not affected.
 Thrombocytopenia occurs from sequestration and direct venom effects as well as a prolonged PT, aPTT and low fibrinogen
Myonecrosis from the local wound leads to an elevated creatinine kinase and resulting myoglobin deposition can cause renal

dysfunction. 

Thus the patient should be monitored for renal failure from hypotension, rhabdomyolysis, intravascular hemolysis or the
nephrotoxic effects of the venom itself.

ED Treatment
Contact the poison center
Tetanus administration
Cover wound with sterile dressing
Blebs or necrotic tissue may require debridement
No need for antibiotics without signs of infection
No benefit with H2 blockers or steroids
Crofab antivenom

Safe and efficacious
~6 hour half-life

Redosing is often needed to prevent recurrence

 initial control dose of 3-12 vials followed by scheduled re-dosing of 2 vials at 6, 12, and 18 hours
Acute hypersensitivities (6%) and serum sickness (5%) are rare. If this occurs:

Stop the infusion
H2 blockers
+/- epinephrine
Dilute the antivenom and give at a slower rate
If serum sickness occurs may require steroid taper

Pregnancy

Crofab is likely safe
Venom can have a direct effect on the fetus and lead to: 

death (40%)
Uterine contractions
Bleeding and placental abruption
Congenital abnormalities

Indications for Crofab Administration
Antivenom should be administered to all patients with moderate to severe envenomation

Minimal: local confined to bite site, no systemic/no coagulopathy
Moderate: progression of swelling beyond bite site, non-life threatening symptoms
Severe: shock, severe local envenomation, coagulopathies

Complications of Crotaline envenomation should also be treated primarily with antivenom. 

Coagulopathies and thrombocytopenia are not responsive to FFP, replacement of clotting factors, platelet transfusion or heparin and
have been found to improve with antivenom alone. 

Thus, significant thrombocytopenia (<50K) should be treated conservatively.  

Similarly, local wounds should be monitored for compartment syndrome which can typically be treated with additional antivenom
with the understanding that compartment pressures need to be monitored in case fasciotomy is needed. 

An exception to this is in the case of a digital compartment syndrome in which it is difficult to accurately monitor
compartment pressures. 

In such cases a digital dermotomy is recommended which involves a longitudinal incision through the skin only with
extension as needed.

Disposition
Asymptomatic patients should be observed for 8 hours.
Minor local injury without lab abnormalities or systemic symptoms should be observed for 12-24 hours.
Anyone with moderate to severe envenomation and requires antivenom administration should be admitted to the ICU. 

Elapid Bites
Elapidae Characteristics

3 North American species (Eastern, Texas and Arizona Coral snakes

Less efficient venom delivery system

~40% of bites result in envenomation

Elapid venom 

Potent neurotoxin
No proteolytic activity
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Fewer local symptoms

Signs and Symptoms
Varying degrees of pain and swelling (often none)
Early signs include nausea and vomiting
Systemic signs (may be delayed up to 13 hours)

Altered mental status
Paresthesias
ptosis (may be the first sign)
Dysarthria
Dysphagia
Respiratory failure (most common cause of death)
Elapidae venom is not toxic to the renal or hematologic systems

Management
Prehospital

Use compression to the affected extremity

Pressure immobilization (preffered)

Application of an ace wrap or splint

Constriction band

Broad, flat band that exerts enough pressure to compress the superficial veins and lymphatics but is loose enough to admit
1 to 2 fingers underneath to maintain arterial flow

These devices should be left in place until patient has reached definitive care (potential bolus effect when these are removed)

Otherwise same management as crotalid bites

ED/ In-Hospital
ABCs
IV/ O2/ Monitor
Admit for 24-48 hours
Labs

Less useful
Recommended to obtain CBC, CMP, UA

Antivenom
Discontinued in 2008 but expiration has been extended until 2016 with an alternative being tested in clinical trials
5 vials given immediately
Up to 15 vials

Evaluation
AIR Grade: (4,6,5,6,7)

Blast Injuries (Resus Review 11/26/13, Authored by Charles Bruen)
    (EM in 5 Video Review for your viewing pleasure as well)

Key Concepts
Bombs and explosions can cause unique patterns of injury seldom seen outside combat – about 30% more critically injured casualties vs.

‘routine’ mass casualty events.
Expect half of incident casualties to seek medical care over a one-hour period (so by one hour, you probably will see no more than 50% more

patients – and these will usually present more slowly).
Most severely injured often arrive after the less injured, who bypass EMS and go directly to the closest hospitals.
Predominant injuries involve multiple penetrating injuries and blunt trauma – this can be subtle!
Explosions in confined spaces (buildings, large vehicles, mines) and/or structural collapse are associated with greater morbidity and mortality –

49% in buses vs. 7.9% in open spaces in one study!
Primary blast injuries in survivors are predominantly seen in confined space explosions – this involves blast wave damage to air/fluid interfaces

(lungs, bowel, etc.) – see below.
Repeatedly examine and assess patients exposed to a blast (especially confined space victims) for evolving pulmonary or abdominal symptoms.
All bomb events have the potential for chemical and/or radiological contaminant.
For those with injuries resulting in nonintact skin or mucous membrane exposure, hepatitis B immunization (within 7 days) and age-appropriate

tetanus toxoid vaccine (if not current) is recommended.

Blast Injuries
Primary: Injury from over-pressurization force (blast wave) impacting the body surface

TM rupture, pulmonary damage and air embolization, hollow viscus injury

Secondary: Injury from projectiles (bomb fragments, flying debris)

Penetrating trauma, fragmentation injuries, blunt trauma

Tertiary: Injuries from displacement of victim by the blast wind

Blunt/penetrating trauma, fractures and traumatic amputations

Quaternary: All other injuries from the blast

Crush injuries, burns, asphyxia, toxic exposures, exacerbations of chronic illness

https://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://resusreview.com/2013/emergency-treatment-bomb-blast-injuries/
http://emin5.com/2015/05/12/blast-injuries/
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Primary Blast Injury
Lung Injury

Signs usually present at time of initial evaluation, but may be delayed up to 48 hr
Varies from scattered petechiae to confluent hemorrhages
Suspect in anyone with dyspnea, cough, hemoptysis, or chest pain following blast in an enclosed space especially
CXR: “butterfly” pattern of infiltrates
High flow O2 sufficient to prevent hypoxemia via NRB mask, CPAP, or ET tube
Fluid management similar to pulmonary contusion; ensure tissue perfusion but avoid volume overload
Endotracheal intubation for massive hemoptysis, impending airway compromise or respiratory failure
Consider selective bronchial intubation for significant air leaks or massive hemoptysis
Positive pressure may risk alveolar rupture or air embolism – keep TV and pressures LOW!
Prompt decompression for clinical evidence of pneumothorax or hemothorax
Air embolism can present as stroke, MI, acute abdomen, blindness, deafness, spinal cord injury, claudication

High flow O2; place supine
Consider hyperbaric O2 therapy

Ear Injury

Tympanic membrane most common primary blast injury
Signs of ear injury usually evident on presentation (hearing loss, tinnitus, otalgia, vertigo, bleeding from external canal, otorrhea)
Victims will not be able to hear you!

Other Injury

Traumatic amputation of any limb is a marker for multi-system injuries, traumatic amputation of ear with coma is a marker for death in
Israeli studies

Concussions are common and may present delayed
Consider delayed primary closure for grossly contaminated wounds, and assess tetanus immunization status
Compartment syndrome, rhabdomyolysis, and acute renal failure are associated with structural collapse, prolonged extrication, severe

burns, and some poisonings
Consider possibility of exposure to inhaled toxins (CO, CN, MetHgb) in both industrial and terrorist explosions
Significant percentage of survivors will have serious eye injuries (corneal abrasions mainly)

Disposition

Discharge decisions will depend upon injuries
Admit 2nd and 3rd trimester pregnancies for monitoring
Close follow-up of wounds, head injury, eye, ear, and stress-related complaints

Evaluation
AIR Grade: (4,5,5,4,7)

Ultrasound and Traumatic Arrest (HEFT EM Cast 8/24/15, Authored by Simon Laing)
    (also check out this EMRAP short)

Cardiac Ultrasound In Cardiac Arrest

2012 Blyth Study

Systematic review of bedside US in cardiac arrest
Positive LR of ROSC was 4.26 (95% CI 2.63-6.92) and negative LR was 0.18 (95% CI 0.10-0.31)
Unable to give a clear, cut binary decision recommendation

Ultrasound in Traumatic Cardiac Arrest

2015 Inaba Study

Prospective study in 2 US EDs from 2010-2014 undergoing resuscitative thoractomy in the ED in cardiac arrest

Population

Penetrating trauma patients with absent vital signs
Blunt trauma patients with a loss of vital signs en route or in the ED

Primary Outcome

Survival to discharge or organ donation

Method

FAST was performed either just prior to or during thoracotomy (by PGY 2-4 with faculty supervision)

All residents completed a 2 day, 16-hour ultrasound course in addition to 2+ weeks of training in POCUS
Findings were documented as adequate vs inadequate and cardiac motion was defined as oganized, non-fibrillating

contractions. 

Results

223 cases (1 case every 2 weeks per center) that underwent thoracotomy
83.9% (187 patients) had a FAST performed
Average age 31 (1-84)
85% male
>50% due to penetrating trauma, mostly GSWs (42%)
Many had other concominant injuries (including 46.5% with head injuries)
22.5% had cardiac injury (none survived)
21 patient had pericardial effusions from penetrating thoracic injuries and taken to the OR (excluded from study)

All 21 survived

https://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://www.heftemcast.co.uk/thoracotomy-should-ultrasound-be-the-decision-tool/
https://www.emrap.org/episode/thoracotomy/thoracotomy
http://www.evernote.com/l/AQwCQsjOaFRFmICzhBPr2WwYVM2ZXPKjIQk/
http://www.ncbi.nlm.nih.gov/pubmed/?term=%E2%80%9CFAST+Ultrasound+Examination+as+a+Predictor+of+Outcomes+After+Resuscitative+Thoracotomy%3A+A+Prospective+Evaluation.%E2%80%9D+Annals+of+Surgery262.3+(2015)%3A+512-518.
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7 (33%) arrested while en route and required emergent left-sided thoracotomy
Though excluded, all went to the OR based on ED ultrasound findings (+ pericardial fluid)

Vital signs were lost: 

48.1% lost on the scene
23.5% while en route (median transport time was 33 minutes)
28.3% in the ED

75% received a left anterolateral thoracotomy (different method used elsewhere)
48.1% regained cardiac motion

6 patients (3.2%) survived (2 survived neurologically intact, 2 with spinal cord injuries, 2 without any meaningful neurologic
outcome)

3 patients (1.6%) became organ donors

Cardiac motion was detected in 28.9% (pericardial fluid in 8.6%)
100% sensitivity of FAST US in identifying survivors or organ donors (9 survivors)
73.7% specificity
100% negative predictive value
However, no confidence intervals
"In this study, had a FAST been used to select patients to undergo [resuscitative thoracotomy], all survivors would have been

identified and more than half (59.4) of the nontherapeutic thoracotomies would have been avoided."

Writer Commentary

if there were just 1 survivor in the group that had no cardiac motion it would have decreased the sensitivity to 90%

95% CI likely to have a large spread (again, not reported)

Likely will need a larger study that is accurately powered to assuredly not do a thoracotomy in patients with a traumatic arrest but
no cardiac activity on bedside US

Writer thinks he would still proceed to thoracotomy in many situations

HEFTCast Updates from the European Resuscitation Council (ERC) that just came out

Traumatic Arrest
ALS

Evaluation
AIR Grade: (5,6,3,5,7)

Edited by Joe Walter

http://www.heftemcast.co.uk/traumatic-cardiac-arrest-erc-guidelines-2015/
http://www.heftemcast.co.uk/als-updates-erc-guidelines-2015/
https://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf

