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I Marine Envenomatons & Aquatic Dermatology

    Jellyfish are the most frequent envenomators.  The stings can even occur from handling dead jellyfish or

handling seaweed with tentacles from dead jellyfish.

The wound can be minimized by brushing off the tentacles and using a caking agent such as baking soda and water.

The injured extremity should not be immersed in fresh water as the osmotic change can cause more nematocysts to fire. Antihistamines and topical steroids are helpful, and of course anaphylaxis can occur.

    Venomous fish include the bony fish (lionfish, scorpion fish, catfish, weever fish, and stonefish), sea snakes and stingrays.  The venom is usually a short polypeptide injected by means of a dorsal spine.

The toxin is still potent 24 hours after the fish's death.  Envenomation causes local erythema, pain, and possibly weakness and paralysis.  The venoms are usually heat labile and can be denatured by soaking the wound in warm water.

    Sea snakes have a neurotoxic venom capable of causing ascending paralysis and death.

    Stingrays often burrow in the sand and strike with a serrated barbed appendage that causes envenomation along with a laceration,  which usually causes pain disproportionate to the wound, this is a heat labile venom.

    Sea urchins and coral produce dirty puncture wounds and lacerations that are contaminated with a mild toxin that causes painful irritation.  Treatment consists of hot water irrigation and spine removal.  Sea cucumbers are occasionally handled and can cause dermatitis or             conjunctivitis.  Immediate removal of the slime with soap and hot water is suggested.

    Coral cuts are complicated by the foreign material and envenomation of the wound which causes poor healing.  Treatment consists of aggressive hydrogen peroxide cleansing and debridement with follow up chloramphenicol ointment.

    Various mollusks inject a neurotoxin by a harpoon-like apparatus on the dorsal aspect.

Aquatic Dermatology\;

    Swimmer's ear (otitis externa) is usually caused by Pseudomonas aeruginosa.  It is predisposed by excessive

cerumen (which retains moisture), underlying dermatitis and exostosis of the ear canal. An easy way to prevent the overgrowth of the organism is to flush the ear canal with a mixture of 1:1 distilled white vinegar and rubbing alcohol (or cheap vodka) which acidifies and dries the ear canal (this organism does well in a moist alkaline environment).  Treatment usually involves polymixin B, neomycin, and hydrocortisone preceded by careful debridement of the cerumen and necrotic debris.

    Swimmer's itch (cercarial dermatitis) is caused by a freshwater schistosome common to the midwestern and eastern United States. The larva attaches inside the epidermis, dies, and causes a local reaction of maculopapular pruritic eruption that lasts about one week.

Contact Dermatitis may occur from masks, suits, goggles, bathing caps and other articles.  Treatment includes antihistamines, topical steroids, and Burow's solution soaks.

    Seabather's eruption (Sea Lice) has been attributed to many different agents, including anemone larvae and seaweed (possibly with jellyfish tentacles?).  This crusting follicular rash usually develops on swimsuit covered areas, after salt water exposure (unlike swimmer's  itch).  It is usually self-limited although secondary infection is possible.  Theoretically, it can be prevented by "skinny dipping" in the marine environment.

    Water-induced pruritis is a rare but well described disorder that follows exposure to water alone.  It is thought to be due to an angioedematous reaction triggered by the (usually cold) water.  This may explain the reluctance of some of our patients to bathe regularly!

    Marine-acquired skin infections can be a bit more complicated to treat than common terrestrial cellulitis.  Organisms such as Mycobacterium marinum, Pseudomonas & Vibrio species can complicate therapy.  Tetracycline and aminoglycoside therapy may be required.  Fish handler's disease is caused by Erysipelothrix rhusiopathiae, which usually responds to oral penicillin or erythromycin

    Necrotizing myositis from the freshwater Aeromonas hydrophilia usually responds to a third-generation cephalosporin or chloramphenicol.  Pustular dermatitis from the freshwater Chromobacterium violaceum usually resolves with ampicillin therapy, but may need aminoglycoside or chloramphenicol.

    Pseudomonal folliculitis from swimming pools and water slides can cause a rash that usually resolves spontaneously.

    Mycobacterium marinum "swimming pool granuloma" is diagnosed by punch biopsy and culture.  Debridement with minocycline is usually effective.

    Other interesting rashes can be caused from decompression sickness (a pruritic, mottled rash) or from swimming in waters affected with a red tide bloom.

II Infectious & Toxic Syndromes from Fish & Shellfish

   Consumption

    Viral

    Hepatitis A is transmitted via the fecal-oral route and is thus common in sewage polluted waters.  Shellfish are most commonly infected, as the are filter-feeders and process large amounts of water.  The shellfish is not affected by the virus.  Incubation is 15-45 days.  The disease manifests itself as an influenza-like illness with malaise, low grade fever, anorexia, nausea and vomiting.  Jaundice may appear before the other symptoms, but anicteric hepatitis is more common. Treatment is supportive.  Adequate cooking (boiling the shellfish in water for more than 60 seconds) prevents the illness.

    Norwalk Virus

    The Norwalk virus is the most common cause of acute gastroenteritis following shellfish consumption.  The incubation period is 24-48 hours.  Nausea, vomiting, abdominal cramps and diarrhea usually are self-limiting and last 1-2 days.  The disease may occur concurrently with hepatitis A.  Prevention is achieved by steaming the shellfish for at least 4-6 minutes.

    Bacterial Infections

    Vibrios are often associated with food-borne disease in humans.  Of the nine sub-types, Vibrio cholerae 0, Vibrio parahemolyticus, & Vibrio fulnificus are the most common pathogens.

    V. cholerae is prevalent during the warmer summer months and is endemic to the Gulf coast.  The enterotoxin produces a secretory diarrhea with massive fluid and electrolyte (Na+, K+, HCO3-) losses with vomiting.  Patients are not usually febrile or bacteremic, blood is usually absent from the stool.  The incubation period is 6-48 hours with an acute phase of 2-7 days.  Treatment is supportive\; tetracycline in the first 48 hours may abbreviate the course.

    V. parahemolyticus causes self-limited nausea,vomiting and diarrhea. The course is usually 24-48 hours.  The US Olympic team during the summer games in Munich 1980 was thought to have been poisoned by the Soviets prior to the start of the games there.

    V. vulnificus is usually acquired by raw oysters and clams, although it can also enter the body through open wounds.  Mortality can be as high as 50%, especially among victims with underlying liver disease.  After a 24 hour incubation period the victim suffers septicemia with fever, chills, hypotension, nausea, vomiting, diarrhea and a distinctive rash of large hemorrhagic bullae progressing to necrotic ulcers.  The organism is sensitive to all antimicrobial agents.

    Other bacterial infections include botulism, which produces gastrointestinal symptoms in 24-36 hours followed by symmetrical descending weakness in 3-7 days.  Trivalent ABE antitoxin should be given early.

    Campylobacter, Salmonella, Shigella, & Escherichia coli although commonly implicated in gastroenteritis, are only occasionally traced to seafood.

    Parasitic Infections

    Giardia lamblia causes freshwater-borne epidemics of gastroenteritis characterized by explosive watery malodorous diarrhea with cramps, bloating, low-grade fever and weight loss.  Resolution usually occurs in 2-6 weeks.  Quinacrine and metronidazole shorten the course.

    Helminths such as Diphyllobothrias or the fish tapeworm are usually acquired by eaten raw infested fish.  Diagnosis is confirmed by finding segments of the worm or ova in stool specimens.  Megaloblastic anemia due to B12 deficiency and eosinophilia are classic findings.  Niclosamide is the drug of choice.

    Anisakiasis is a roundworm infection acquired by eating raw marine fish (usually Herring or Salmon). It is generally asymptomatic, brought to medical attention only after a worm is vomited by a patient.

    Diseases from Seafood Toxin Consumption

    Ciguatera

    A poisoning that is endemic to the Caribbean, first afflicting the crew of Christopher Columbus and Captain Bligh.

    Caused by Gambierdiscus toxicus, a unicellular plankton that is ingested by tropical reef fish.  A lipid soluble toxin is produced that is progressively concentrated in the tissues of successive predators.  This toxin does no harm to the fish, however man suffers it's ill effects.  The toxin is heat & acid stable, odorless, tasteless, and not deactivated by heating or freezing. Common among red snapper, grouper, amberjack, barracuda, sea bass, jack tuna, king mackerel and moray eels.  The larger the fish, the more likely it is to carry the toxin.  It is found nationwide, as tropical Caribbean fish are commonly shipped for consumption throughout the US.

    The toxin commonly afflicts people during the spring and summer months. Incubation ranges from 2-24 hours.  Classically, both GI and neurologic symptoms develop\; nausea, vomiting, profuse watery diarrhea, crampy abdominal pain, and diaphoresis, followed by dysesthesias and parasthesias around the throat and perioral area.  Burning feet resembling alcoholic neuropathy and the classic sensory reversal dysesthesia in which cold objects are perceived as being warm.

    The symptoms last from 1-2 weeks, and typically worsen or relapse after alcohol consumption.  The paresthesias can persist for years.

    Treatment is supportive\; IV fluids for nausea and vomiting, analgesics as needed, bradycardia and hypotension are treated with atropine and dopamine.  H1 antagonists for pruritis.  Amitriptyline is useful for the chronic discomfort.

    IV mannitol (1 gm/kg @ 20% over 30 minutes) has been noted to cause dramatic relief of the paresthesias.  Calcium gluconate have also been helpful to treat shock.  The disease does not produce immunity, and future intoxications are noted to be more severe.  Alcohol use is known to increase symptoms and lead to recurring symptoms.

Scromboid Poisoning

Scromboid poisoning is commonly mistaken for an allergy to fish.  Associated with fish of the family Scrombridae (tuna, mackerel & jacks), but more commonly with non-Scromboid fish such as dolphin and bluefish.  These dark-fleshed fish have histamine-like substances that cause flushing and a hot sensation, headache, dizziness, burning mouth and throat and palpitations.  Lab tests prove that histamine levels are not elevated in victims.  The histamine-like reaction occurs when scrombrotoxin is formed from surface bacteria that are allowed to proliferate on the flesh of these fish, due to improper refrigeration.  The toxin is heat stable.  Formation is prevented by proper refrigeraton during all stages of handling.  Treatment is supportive\; IV fluids, H1 & H2 blockers, epinepherine and steroids for shock.

    Paralytic Shellfish Poisoning

    PSS is caused by ingestion of mussels, clams, oysters and scallops that have concentrated the dinoflagellate of red tide during summer algal blooms.  Symptoms include paresthesias of the mouth and extremities, *a sensation of floating, headache, and cerebellar symptoms such as ataxia and vertigo, as well as muscle paralysis.  GI symptoms are less common.  Survival beyond 12-18 hours yields a good prognosis.  The toxins are water soluble and heat stable.  Treatment is supportive, gastric lavage, catharsis, charcoal and infusion of Na HCO3 (the toxin is less stable in an alkaline environment).  Intubation and ventilation may be necessary.

    Neurotoxic Shellfish Poisoning

    The dinoflagellate Ptychodiscus brevis, found along the Florida coast contaminates mulls and causes this intoxication. Symptoms occurring 1-3 hours and are milder than wit paralytic shellfish poisoning. The heat-cold reversal (classically of ciguatera), ataxia, vomiting and diarrhea occur. Paralysis does not occur.  Treatment is supportive for this self-limited illness.

    Tetrodotoxin

    Rare in the US, this intoxication is common in Japan with ingestion of the puffer fish .  This heat stable nonprotein neurotoxin is found in the skin and viscera of the fish and within 3 hours of consumption causes a floating sensation (as with PSS), lethargy, paresthesias, hyeremesis, weakness and ataxia.  Severe cases can lead to paralysis, respiratory failure, and variable degrees of hypotension and bradycardia.  Treatment is supportive\; including gastric lavage and charcoal.

III Aquatic Related Injuries

    Equipment Related Injury

    Various types of water craft mixing in an area closely offshore that is also populated by swimmers is an invitation for trouble.  Jet skiers are probably the most dangerous to have in an area with swimmers or other water sports enthusiasts Eg. windsurfers, surfers, divers, because the jet ski moves quickly, is frequently under the control of somebody who does not know the "rules of the waterway" and doesn't maintain enough vigilance regarding other sports participants as they travel at high speed.

    The Littoral terrain (shoreline back to the dune line) is an area ripe with sprained ankles, lacerations and back & foot injuries as people approach the water.

    The use of alcohol is also a concern.  People lose whatever motor coordination they have as well as their inhibitions.  This results in foolish accidents as well as in fights and other forms of violence.  These can be exacerbated by overcrowding on a hot beach.

    Burns commonly occur from forgotten beach fires, fireworks and cigarette butts.  Sunburn and burns from hibachis are also  common.

    Wipeout is probably the greatest preventable tragedy.  It usually afflicts healthy males in their late teens who are athletic and agile.  The conditions are fair skies, warm, 2-4 foot surf with a medium to low incoming tide.  Anybody who has ever dove into an unknown body of water and scraped their nose realizes that given another inch they too could become a quadriplegic.

IV Near Drowning

    Epidemiology

    Drowning is the third leading cause of death, the peak incidence is the teenage years, although children under the age of 4 are also at considerable risk.  Alcohol or drug use frequently plays a role.

    Clinical course

    "Dry drowning" due to glottic closure is responsible for 10%-15% of deaths.

    While both seawater and fresh water wash out the surfactant,  freshwater also changes it's physical          properties.  Atelectasis, V/G mismatching and hypoxemia

are the result.  Aspiration of algae, sand, bacteria, and other chemical irritants may also contribute to the pneumonitis.  Poor perfusion and hypoxemia lead to metabolic acidosis.  Most drownings do not involve enough of an aspiration of water to produce significant electrolyte imbalances.  Rarely DIC will occur.  Renal compromise in the form of proteinuria followed by hemoglobinuria and even acute tubular necrosis is possible.

    Prehospital care

    Rapid, cautious (especially regarding the C-spine) removal from the water is important.  ABC's should be carefully monitored with CPR as needed.  Bicarb should be given to patients with moderately severe symptoms.  Any patient with a significant episode (including those assymptomatic at the scene) must be transported to a medical facility for further evaluation!  Postural drainage or the Heimlich maneuver are of unproven efficacy for removal of water from the lungs.

    Hospital care

    20 percent of patients (especially children) who arrive with fixed dilated pupils, comatose and flaccid survive without neurologic deficit.  Unfortunately, the presence of a persistent vegetative state in these patients is about the same (15%).

    Adequate oxygenation should be assured as the cervical spine is cleared and associated injuries are sought.  If an FIO2 of 40%-50% cannot maintain a pO2 greater than 60 mmHg the patient should be intubated and ventilated with PEEP or CPAP.

    Hypothermia must be ruled out and corrected.  Severe hypothermia is a poor prognostic sign.  Remember that nobody is dead until they are warm and dead.

    Chest X ray does not correlate with the clinical setting\; blood gases are important.

    Neither antibiotics nor steroids alter the course of aspiration pneumonitis.  They should not be used prophylactically.

    Postimmersion Syndrome

    "Secondary drowning" refers to the spontaneous deterioration and death of the 2-25% of people who initially survived a near drowning.  Patients at highest risk had severe transient hypoxia or aspiration or have underlying cardiopulmonary disease.  They have usually had coughing, dyspnea, tachypnea, or an episode of unconsciousness while in the water.

    Prognosis and Cerebral Resuscitation

    Most patients who arrive in the ED alert and fully conscious will survive without deficit, as will the patients who have a purposeful response to pain in spite of being obtunded.

    24% of patients with a Glasgow Coma Scale (GCS) of 3 in the ED survived.  The same score that persisted into the ICU usually portends death or a persistent vegetative sate.  GCS above 5 in the ICU represents patients who are unlikely to die of neurologic complications.

    Cerebral resuscitation with fluid restriction & diuretics, mechanical ventilation to a pO2>150 and pCO2 = 30, hypothermia to 86'F, muscle paralysis, steroids and barbiturate coma can improve outcome among decorticate or decerebrate patients.  Patients who develop Intra-Cranial

Pressure > 20 mmHg almost always die or are left in a persistent vegetative state.

V Heat Emergencies

    Heat Cramps

    Usually associated with strenuous physical activity in a hot environment, heat cramps are the result of losing Na during profuse perspiration, along with hyperventilation.  Local accumulation of lactate in the face of the respiratory alkalosis along with hypokalemia due to a shift of K+ to the intracellular compartment.

    Clinically, body temperature is normal, there is no dehydration, hyponatremia, hypokalemia, respiratory alkalosis, hypomagnesemia & hypophosphatemia are common.

    This is a generally benign entity that responds to supportive care (IV fluid and electrolyte replacement).  Since rhabdomyolysis is possible, CPK should be checked and myoglobinuria ruled out.

    Heat Exhaustion

    Heat exhaustion is characterized by volume depletion with both fluid and electrolyte losses.  Body temperature is normal to slightly elevated.  Fatigue progresses to light-headedness, nausea and emesis, severe headache, and finally significant volume depletion with tachycardia, hypotension and hyperventilation.

    Treatment includes rest, cooling (if necessary) and fluid and electrolyte replacement (IV,preferably).

    Heat Stroke

    A true medical emergency characterized by hyperpyrexia (>106'F), neurologic symptoms and absence of sweating. Mortality may approach 40%.

    Drugs such as anticholinergic agents, phenothiazine derivatives, cyclic antidepressants, MOA inhibitors, amphetamines, LSD, and inhalation anesthetics predispose people to this condition.  At risk also includes those with  the absence of sweat glands, cystic fibrosis, quadriplegia and the elderly debilitated.

    There is usually a sudden alteration of neurologic function, often without a prodrome.  Virtually any neurologic presentation is possible, often in a bizarre fashion especially in behavior.

    Heart failure, pulmonary edema, and cardiovascular collapse can occur in young previously healthy victims.

Hepatic, renal, hematological, and fluid and electrolyte disorders also occur. Temperatures above 107.6'F give a particularly poor prognosis.  Dehydration and volume depletion may not occur with heatstroke\; vigorous volume repletion may lead to intractable pulmonary edema with ARDS.

    Treatment includes rapid aggressive therapy to lower the body temperature.  Remove clothing, promote evaporative cooling by applying cool or iced water to the entire skin and fanning it off.  Intense shivering is treated with diazepam, chlorpromazine (Thorazine), hypothermia blankets, ice packs to the groin and axillae, iced water NG lavage and peritoneal lavage and dialysis are also helpful.  Oxygen (possibly with endotracheal intubation) and central venous lines are useful.  Ideal management frequently necessitates pulmonary artery catheterization for cardiovascular status monitoring.


