Emergency Medicine—Bites, Stings, and Poisons
Mammalian Bites – Humans, Cats, and Dogs

True incidence of mammalian bites is unknown.  Most victims never seek medical attention.  Divided into three categories: human bites, domestic bites, and wild bites.  


In North America, the majority (>90%) of reported bites are inflicted by dogs, then humans and cats.  Fatalities from animal bites are rare, although there are about 15 fatal dog bites per year.  Children are at greatest risk.  Dog bites are most common in children 2-15 years old, with a male preponderance of 2:1.  Dog bites are capable of inflicting severe soft tissue damage, but are least likely to result in infection.  Bites tend to be more severe in children because they are less able to defend themselves.  Cat bites and scratches are 2x as common in women and occur mainly on the upper extremities.  Significant soft tissue injury is rare, and the overriding concern in cat bites is the risk of infection.


Wild animal bites are rare in the US unless they are kept as pets or lab animals (chimpanzees, rats, ferrets, large felines).  True wild animal bites are generally inflicted by smaller species such as rats, raccoons, bats, squirrels, and skunks.  Possibility of rabies must be seriously entertained in these bites

Human bites are in intermediate in both respects and are of two types:  occlusional bites occur at any age but are particularly common in preschool children.  Commonly seen on the arms, phalanges, cheeks, ears, nose, breast, and genitalia.  Closed-fist injury is when a clenched fist is lacerated against an opponent’s teeth during a fistfight.  Notorious for high rate of infection and poor functional result
Pathophysiology

1) Large animals may generate >450lb/in2 occlusional pressure, which can easily crush larynx and trachea, lacerate major vessels, and fracture bones, including the skull in small children

2) Soft tissue injuries range from trivial abrasions and superficial scratches to massive avulsion of skin, muscle, and neurovascular tissue.  In rare cases, blood loss may be sufficient to produce shock
Risk of Infection


Risk of infection includes wound characteristics, victim factors, treatment type and time elapsed before treatment is rendered
	Species Factors
	Wound Factors
	Victim Factors

	Cat (50%)
Human (15%)

Dog (2-5)
	>12 hours old
Location on hand or foot

Closed fist injury (50%)

Small wound or puncture wound
	Age >50 years old
Chronic alcohol use

DM

Immunocompromised state


Infection is more likely to occur in wounds of the extremities than in facial bites, presumably because of better blood supply to the face.  Cat’s needle-like teeth cause deep puncture wounds.  There is deep inoculation of bacteria into avascular spaces of hand, resultant inability to adequately debride and irrigate; therefore, a high rate of infection results.  Bites by other animals can usually be related to one of the above groups in terms of the soft tissue damage produced and the risk of infection.  Wounds in which pressure is increased on the affected extremity have a high incidence of compartment syndrome.  Larger wounds are less likely infected.  Patients with large wounds tend to seek medical care earlier and avulsions and lacerations are more accessible than puncture wounds for debridement and irrigation
Etiology/Bacteriology

1) Dog bites – most common isolates from infected dog bites include staph, strep, *Pasteurella multicida*, pseudomonas, gram-negative aerobes, and anaerobic species

2) Cat bites – majority due to *Pasteurella multicida, a facultative anaerobic Gram-negative organism.  This will cause a cellulitis and progress to a Lymphangitis and lymphadenitis.  Usually occurs within 24 hours

3) Human bites – most common isolates are streptococci species (particularly streptococcus viridans), staph, and *Eikenella corrodens.
Rabies

In the past, domestic animals were the primary vector for the transmission of rabies to humans.  Since the policy of vaccinating domestic animals has become routine, the main reservoir for rabies in the US has shifted to wild animals.  SEE RABIES PEP GUIDE!!!
Treatment
1) HRIG is given up to 8 days after exposure in a dose of 20 IU/kg – ½ into wound, ½ IM

2) Vaccine 1mL of HDCV IM on days 0, 3, 7, 14, and 28
3) Tetanus toxoids 0.5cc IM
Treatment of Mammalian Bite Wounds


From a medical perspective, there are three main areas of concern regarding these bites: 1) most immediate concern soft tissue damage and functional or cosmetic complications and can result in death 2) bites present a risk local infection and sepsis 3) risk of transmission of several potentially devastating disease including rabies
1) Goals of treatment of mammalian bites are to stabilize life-threatening injuries, preserve neurovascular function, restore acceptable cosmetics if possible, and prevent infection 
2) Rapid assessment to address airway patency, volume status, and neurovascular integrity
3) All lacerations over MCP are considered possible CFIs, even if patient suggests other mechanism.  Wounds must be carefully explored under local anesthesia – do not give lidocaine with EPI because it will cause necrosis if given in the distal digits.  Perform x-ray to look for teeth.  Arthrograms may be required to prove joint capsule integrity.  Radiographs of CFIs positive in up to 70% of cases (includes fractures, radioopaque foreign bodies, and air within the joint capsule)
4) Suspected vascular injury/compartment syndrome – arteriography and have compartment pressures measured.  If either is positive, prompt consultation with vascular surgeon is indicated
5) Bite wounds get bulky dressings and elevated for 24-48 hours if an extremity is involved – provides comfort for the patient, reduces swelling, and improves circulation
6) Hand wounds should be splinted in the position of function to avoid later stiffness of finger joints
The approach to treatment of bite wounds differs significantly, depending on whether or not the wound appears clinically infected at the time of presentation.  The presence of fever, induration, swelling, erythema, tenderness, foul odor, pain, adenopathy, or evidence of Lymphangitis should be elicited.
1) Routine gram stain, C and S in fresh, uninfected wound bite is not indicated – many organisms inoculated will not cause infection

2) Meticulous local wound care has been repeatedly demonstrated to be much more effective in preventing infecting than any combination of antibiotics
Local Care of Apparently Uninfected Wounds

1) Debridement of devascularized tissue and foreign material.  Wound edges excised to produce clean margins, reduce incidence of infection and improve cosmetic result

2) Wound should be irrigated with >200mL of NS under pressure

3) Reluctance to suture bite wounds for fear of promoting infection – 10% will need to be sutured for cosmetic and functional reasons

4) Wounds may be sutured if seen within 12 hours of occurrence – including all fresh dog bite wounds, human bites of the face and torso, and bites of the ears, nose, genitalia, and neck.  Must recheck in 48 hours.

5) Don’t suture wounds that demonstrate signs of infection, high-risk wounds – cats, dogs, wild animals, puncture wounds, and those with risk factors
*Though, most bite wounds are not highly tetanus-prone unless contaminated by soi, anti-tetanus vaccination verified and toxoids administered.
Criteria for Admission


Admission for parenteral antibiotics and careful wound care should be considered for patients with established infections, especially of the extremities, tendon lacerations, open joints, fractures, or tenosynovitis.  Patients at high risk for infection, including diabetics and other immunocompromised bite victims, should be considered candidates for admission on an individual basis
Antibiotic Use in Bite Wounds – two categories
Fresh, Uninfected Bite Wounds – Augmentin!
1) Hand wounds showed greater benefit from antibiotic treatment than wounds elsewhere

2) Dog bite choices – Augmentin 500-875mg PD BID x 3-5 days, Clindamycin + Cipro
3) Cat bite choices – Augmentin 500-875mg PD BID x 3-5 days, Cefuroxime, Doxycycline
4) Human bite choices – Augmentin 500-875mg PD BID
Wounds that are Clinically Infected at the Time of Presentation 
1) Advantage – antibiotic IV to achieve adequate and sustained serum levels quickly

2) Bite wounds, particularly cat bites, that show early (<24 hours) signs of cellulitis treated with PCN on the presumption that P. multicida is the responsible agent

3) Infected dog bites can be treated as outpatients with a combination of PCN and Dicloxacillin if the infection is minor

4) Human bites generally require hospital admission and IV antibiotic coverage – cefoxitin + Gentamicin, augmentin, oxacillin + gentamicin
Pitfalls
1) Most common error in treatment of bite wounds is inadequate debridement and irrigation of the wound

2) Local wound care is the most effective means available to reduce subsequent infection

3) MCP laceration is a CFI
4) Failure to recognize wounds that are not responding to oral antibiotics and to obtain cultures to direct further antibiotic therapy
5) Virtually all states require animal bites be reported to public health authorities – to detect cases of rabies, also useful when individual animal repeatedly bites human
6) Is AIDS patient biting another human attempted murder? – HIV transmission through human bites is rate
INSECT BITES


Arthropods affect man by being pests, inoculating poison, invading tissue, or transmitting disease.  This results in local tissue inflammation and destruction from poison, allergic reaction from previous sensitization and toxic reaction from large inoculation of poison.
Risk Factors

1) Living environment

2) Geographical location

3) Season

4) Clothing

5) Lack of protective measures

6) Perfumes/Colognes

7) Previous sensitization

*Accurate identification of arthropod can be important in making decisions concerning prophylactic antibiotic treatment.  Harmful arthropods and their corresponding transmissible disease include:
Hymenoptera

1) Bees – stinger and poison sac torn from bee’s body, killing it.  Stinger has barbs; if not immediately removed, reflex actions of muscles drive stinger deeper into skin allowing more discharge of toxin

2) Wasps, hornets, and yellow jackets – have retractable stingers
3) Fire ants – ferocious stingers that swarm and sting in great numbers when mounts disturbed
Arachnids

1) Brown recluse spider – small brown spider, large leg span, dark brown “violin case” pattern on cephalothorax

2) Black widow spider – large shiny black spider with a red hourglass on the ventral abdomen

3) Tarantulas – large hair carnivorous spiders; venomous fangs. No person has ever died from tarantula bite

4) Scorpion – Centruroides exilicauda is the only lethal scorpion in the US.  It is a small tan scorpion with long tail segments and a blunt thorn on the tail.  “Racing stripes” may be present
Mosquitoes

1) Anopheles mosquito – can cause malaria and West Nile encephalitis 
Flies

1) Deer

2) Horse

3) Black

4) Stable

5) Biting Midges

6) Sandfly – can cause Leishman

Lice

1) Body

2) Head

3) Pubic
Fleas

1) Human

2) Cat

3) Dog
Mites

1) Itch mite (scabies)

2) Red bugs (chiggers – mite larvae)
Ticks

1) Dermacentor tick – ornate dorsum

2) Ixodes tick – small brown tear-shaped tick with black legs, plain dorsum
Pathophysiology


The physical insult of an arthropod bite or sting causes little injury.  Symptoms occur as a result of the body’s immune response to antigens introduced by the bite or sting.  The time course of insect bite reactions reflects the immune mechanism involved.  Immediate skin lesions reflect Type I hypersensitivity, mediated by IgE.  Delayed pruritic papules and vesicles that become symptomatic within 48 hours following bite are manifestations of a delayed hypersensitivity to antigens.  Less commonly, lesions occur as a result of toxins introduced by the bite or sting.

1) Brown recluse spider bites – mildly erythematous lesion heals over several days to weeks.  Severe reaction involves blister formation and extensive tissue necrosis.  Treatment is supportive, no antivenin, and surgery prn.  Loxoscelism is a systemic reaction 1-2 days after envenomation causing fever, chills, vomiting, arthralgias, myalgias, petechiae, hemolysis, seizures, renal failure, DIC, and death.
2) Black widow spider bites – erythematous skin lesions, diffuse muscle cramps, severe abdominal pain, HTN, respiratory failure, shock, and coma.  Treatment is analgesics, benzos, and antivenin
3) Tarantulas – when threatened, flick barbed hairs, which may embed into conjunctiva/cornea.  Also render painful bite with erythema, edema, and local joint stiffness.  Treatment is analgesics and ophthalmology consult
4) Scorpion – immediate burning with no visible local reaction, systemic symptoms, tachycardia, roving eye movements, excessive secretions, opisthotonos, fasciculations, and “tap test”.  Treatment is benzos and antivenin.
Local Reactions to Bites and Stings

1) Erythema

2) Pain

3) Warmth

4) Edema

5) Pruritic 

6) Blisters

7) Excoriation with secondary infection (cellulitis, abscess)

8) Necrosis

9) Ulceration
Toxic Reactions to Bites and Stings – non-antigenic

1) Headache

2) N/V/D

3) Fever

4) Dizziness

5) Muscle spasm

6) Seizures
Systemic Reactions to Bites and Stings – allergic

1) Itchy eyes

2) Facial flushing

3) Generalized urticaria

4) Dry cough

5) Chest/throat constriction

6) Wheezing

7) Dyspnea

8) Cyanosis

9) Abdominal cramps

10) N/V/D

11) Fever

12) Chills

13) Stridor

14) Shock

15) LOC

16) Cardiopulmonary failure
Delayed Reactions to Bites and Stings

1) Serum-sickness reactions

2) Fever

3) Malaise

4) Headache

5) Urticaria

6) LAD

7) Polyarthritis
Treatment of Bites and Stings
1) Hospitalize for severe systemic reactions with threatened airway obstruction, bronchospasm, hypotension, severe angiodermatitis, or pain

Local Reactions

1) Remove stinger or tick, cleanse wound thoroughly, RICE, debride ulcers, drain abscesses

2) Topical anti-pruritics – Camphor, menthol, topical steroids

3) Reaction to spider bites depend on type of spider, age/size of patient and the amount of venom injected – most spider bites are similar to arthropod bites and do not require specific treatment

4) Brown recluse spider bite may result in extensive necrosis of skin , soft tissue and muscle – apply ice, surgically debride tissue and administer antibiotics as needed

5) Black widow bites cause abdominal pain that resembles acute abdomen – treatment includes narcotics, IV calcium gluconate, and antivenin

Medications

1) Analgesics

2) Antihistamines – Benadryl 25-50mg q6h

3) Steroids – Prednisone 20-40mg/day

4) Antivenins available for appropriate circumstances 
Systemic Reactions

1) Adequate airway (intubation), oxygen (4-6L/min) – if needed for respiratory distress

2) IVF if needed for hypotension, hypovolemia, hospitalize and observe 24-48 hours

Medications

1) EPI [1:1000] SQ for urticaria, wheezing, angioedema (0.01mL/kg child, 0.3-0.5mL adult)

2) Dopamine 200mg at 5mcg/kg/min to correct vascular collapse – titrate to keep SBP  >90mmHg

3) B-agonists (albuterol) for bronchospasm, steroids

Topical Insecticides

1) Lice – 1% Permethrin (Nix, Elimite) is DOC.  1% Lindane (Kwell) or pyrethrin (Rid) is effective

2) Scabies – 5% Permethrin is DOC, but 10% crotamiton (Eurax) or Lindane are effective
Marine Life


Many marine animals cause painful stings or bites, inflicting abrasions, puncture wounds, lacerations, and crush injuries.  Some stings are poisonous, even deadly.
1) Sea anemones, corals are the most common underwater injury – causes local stinging, erythema, urticaria, and pruritis.  May progress to cellulitis, ulceration, and wound necrosis.  Treatment is cleansing and debridement

2) Sharks – also substantial tissue loss, hemorrhagic shock, hypothermia, or drowning

3) Stingray – venomous spine punctures skin causing intense painful local reaction; systemic symptoms include n/v/d, weakness, syncope, seizures, paralysis, shock, and dysrhythmias

4) Sea snakes (live in tropical Indo-Pacific ocean) – have paralyzing neurotoxin and myotoxin causing in 30 minutes-4 hours myalgia, ophthalmoplegia, ascending paralysis, respiratory failure.  Treatment is antivenin
5) Eels, crocodiles/alligators, piranhas 
6) Jellyfish – have tentacles with nematocysts (stinging cells) that release venom upon contact.  Causes localized pain, erythema, and urticaria.  Treatment is removal of stinging cells, cleaning with salt water, and application of ammonia, urine, and meat tenderizer.  No fresh water!  Portuguese man-of-war will cause respiratory distress and anaphylaxis.  
7) Octopus – blue-ringed species can inject tetrodotoxin

Local wound care for all marine bites are the same for other bites!
Poisonous Plants

Mushrooms


Mushrooms are the most common toxic exposure.  5 ingestions per 100,000 people in 1996.  Young children compose 80% of cases.  Symptoms range from mild GI symptoms to organ failure and death.  Fungal toxins act in 1 of 3 ways; cause degeneration of cells of internal organs even before symptoms are apparent, affect the CNS, and cause GI symptoms
Treatment

1) Supportive

2) Activated charcoal

3) Whole bowel irrigation

4) Hemodialysis – standard of care
Poinsettia


Poinsettia is not considered toxic to animal or children.  In 2000, a study released by Children’s Hospital of Pittsburgh found that out of 23,000 poinsettia exposures reported to poison control centers nationwide, there was no significance of toxicity with any.
American Holly


Ingestion of American holly berries in low quantities causes n/v/d and abdominal pain.
