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Abstract

Part Two is continued from the Winter Edition and continues to provide an overview/review of dive medicine for the Special Forces dive medical technician with a body of information organized in a concise format that addresses the prevention and treatment of various diving medical injuries. Mechanisms, treatments, etc. are abbreviated with deference to the US Navy Dive Manual. The dive medical brief focuses on five areas: 1) Dive physics and gas laws, 2) Barotrauma, 3) Pulmonary over inflation injuries, 4) Decompression sickness, and 5) Gas related injuries unique to closed circuit diving.  The positive response from combat divers and dive medical technicians who have been trained suggests that this medical brief could serve as a standard review and recertification program for all Special Forces dive medical technicians and would serve to benefit sister services as well as a review.

OBJECTIVES
1.  Describe how to recognize the signs and symptoms of in-water diving injuries.

2. Explain how to render the appropriate medical treatment, including recompression therapy.

Completion of this article and test earns 1.25 CME.

Disclosure:

Dr. Eric D. Martin has indicated that his presentation will include discussion of commercial products or services.  However, he has no significant financial relationship with a commercial entity whose products or services are related to the subject matter of the topic he will be addressing.

OVERVIEW OF DECOMPRESSION SICKNESS (DCS)

Nitrogen (N2) and oxygen (02) in the compressed air breathed by scuba divers manifest effects because of the increased tissue partial pressure of the inert nitrogen gas.  In addition, there are direct effects of bubble evolution caused by liberation of nitrogen from tissues that have become supersaturated during the dive.19, 20 This results in some nitrogen coming out of solution as bubbles.  These bubbles can be interstitial, intralymphatic, or intravascular.  

Decompression sickness, also known as “the bends,” is the result of a series of pathophysiologic responses to the evolution of dissolved tissue gases precipitated by changes in the ambient pressure.  Bubbles released from solution by the too rapid reduction in ambient pressure either impede blood flow due to direct vascular occlusion, cause blood chemistry changes, or stretch and damage tissues. The symptoms can range from innocuous skin itching to central nervous system compromise.

PATHOPHYSIOLOGY OF DCS

Following Henry’s Law, the amount of gas dissolved in tissues is proportional to partial pressure.  When a mixture of gases is inspired, the amount of each gas that becomes dissolved in tissues is proportional to the partial pressure of each gas and the rate at which the gases are either removed or metabolized within the tissue.2  Ambient pressure governs the rate and total amount of gas dissolved in tissues. Two factors determine the amount of nitrogen gas dissolved in tissues with changes in ambient pressure: 1) the depth of the dive, 2) the duration of the dive.  Studies indicate that bubble formation primarily occurs in the post-capillary venules because they comprise the lowest pressure system in the vascular network. Arterial bubbles do occur in right-to-left shunts such as a patent foramen ovale (PFO) or arteriovenous malformations in which venous blood mixes with arterial blood (bypassing the lungs).  The lungs are very good filters of bubbles; however, they may be overwhelmed by massive amounts of bubbles, leading to pulmonary DCS (chokes).  Clinically this looks like a pulmonary embolism and may result in bronchiolar constriction, peribronchiolar edema, hypoxia, and adult respiratory distress syndrome (ARDS).21

Tissue metabolism removes oxygen, but nitrogen remains.2 Factors that affect nitrogen uptake are exercise, temperature of water, hydration, alcohol, smoking, and body fat percent-age.  22,23 Exercise increases gas uptake and elimination by increasing the respiratory rate, cardiac output, and tissue perfusion. Gas temperature and the diver’s state of hydration also affect the rates of gas uptake and elimination.  Under increased ambient pressure, gases become dissolved in different tissues at varying rates because each tissue has its characteristic rate of gas uptake and perfusion.  For example, gases become rapidly dissolved in muscle but are dissolved very slowly in bone and fat. Fat can take on a vast amount of nitrogen because nitrogen is five times more soluble in fat than in water. Because gas elimination follows a similar time course, nitrogen is eliminated from fat tissues very slowly, and supersaturation with subsequent bubble formation may occur if the ambient pressure is reduced rapidly.

Complications of supersaturation that result in the liberation of inert nitrogen from tissues lead to bubble formation causing direct mechanical and non-mechanical effects.  The direct mechanical effects result from intravascular occlusion causing ischemia distal to the site of obstruction.  Also an intravascular bubble acts as a nidus for platelet adherence and aggregation, further obstructing blood flow.

The non-mechanical effects result from an inflammatory cascade mediated by platelet aggregation and endothelial cell damage that releases collagen and tissue factor activating the coagulation cascade. This activation leads to fibrin clot formation. In addition, thrombus formation occurs de novo as a result of platelets and fibrin amalgamating. Moreover, cytokines, which include interleukins, are chemo attractants for leukocytes.  This activates the complement pathways both classical and alternate. Capillary damage and leakage are due to histamine, bradykinin,

prostglandin, leukotriene, and interleuken release.  Thromboxane production, a by-product of arachodonic acid metabolism, causes local vasoconstriction.

Tissue hypoxia and injury are direct manifestations of both the direct mechanical and non-mechanical effects of bubble evolution in the body. Bubbles are “bullets to the body” causing damage everywhere they go.24, 25
Several factors contribute to delayed bio-chemical effects.  Proteins may be denatured and enzymes activated. The denaturation of lipoproteins leads to free fatty acid release from cell membranes, releasing fat emboli into the blood-stream.  Inflammation, sludging/clotting of blood, and edema may also occur.24, 25 Coating of red blood cells with denatured protein can cause red blood cell clumping, thereby increasing blood viscosity and promoting stasis. Because venous blood flow is already slow, further slowing can result in clotting with an increase in capillary filtration pressure leading to interstitial edema and loss of plasma volume.

CLINICAL MANIFESTATIONS OF DCS

Symptoms are evident within an hour of surfacing in approximately 80% of patients and within four hours in more than 95%.  In contrast, the occurrence of a gas embolism is presumed when the symptoms arise within ten minutes after surfacing. Decompression sickness has customarily been divided into two categories (See Decompression Sickness Chart).  Type I (musculoskeletal) manifests as limb pain or with skin or lymphatic involvement. Type II (neurologic, spinal, pulmonary, or inner ear), also known as serious decompression sickness, encompasses all other symptoms.  The diagnosis of any type of DCS mandates immediate transport to a recompression facility.  
TYPE I

Type I DCS is the more common variety and it is the classic presentation of “pain-only bends.”  This includes pain confined to the arms or legs that may be aggravated by movement and relieved by direct pressure on the area, i.e., with a blood pressure cuff. The pain, which is usually peri-articular, involves the upper extremities three times more frequently than the lower extremities in divers and ranges from mild discomfort to severe pain.

There are many forms of skin related DCS: pruritis alone, various rashes, and skin marbling (cutis marmorata).  Gas entering the sweat and sebaceous glands during compression is thought to form pruritic bubbles as the diver surfaces.  The itching of skin bends must be differentiated from the tingling of paresthesias or hypesthesis associat-ed with spinal Type II DCS. Pruritis is not considered a true form of decompression sickness and resolves rapidly without treatment.  

Marbling of the skin occurs when subcutaneous bubbles cause venous stasis. The symptoms most commonly occur over the shoulders and begin as intense itching quickly followed by discoloration of the skin. Erythema progresses to cyanotic mottling which resolves rapidly when treated with recompression.  Marbling is a true form of decompression sickness, indicating that supersaturation has occurred and may be a harbinger of systemic involvement and other more serious symptoms. Although rare, isolated lymphatic symptoms occasionally occur as a result of lymphatic obstruction by bubbles. There is usually pain and swelling of the lymph nodes with variable edema of the tissues normally drained by the affected nodes.  Although recompression usually produces relief of the pain, the swelling may persist for days.

TYPE II

Type II decompression sickness includes all of the manifestations of evolved gas pathology.  Pain that occurs in the head, neck, and torso region should be classified as a Type II symptom and treated accordingly. No single central nervous system symptom complex is characteristic for decompression sickness. Any neurologic symptom can be associated with the intra and extra vascular evolution of bubbles anywhere in the nervous system.  Spinal cord symptoms are most common in divers while cerebral symptoms predominate in aviation personnel. Paresthesia is a very common presenting symptom of a spinal cord “hit” and may progress to ascending numbness. Cord lesions are most common in the lumbo-sacral region and can be associated with bowel and bladder dysfunction and, occasionally, priapism Cerebral decompression sickness can present with such signs as seizures, hemiplegia, visual disturbances, blurred vision, headaches, unusual fatigue, a sense of detachment from the surrounding environment, inappropriate behavior, or any number of other variable presentations. 27
Although cranial nerves are not usually affected, if they are, labyrinthine or inner ear decompression sickness, also known as the “staggers,” is a common etiology in saturation divers.  Immediate treatment is important because prolonged obstruction of the small nutrient arteries supplying the inner ear structures (cochlea or the vestibular apparatus) can result in permanent damage.  

Pulmonary decompression sickness, “the chokes”, presents as a triad of substernal pain, cough, and dyspnea and often occurs within minutes of surfacing. The substernal pain is characteristically described as a burning sensation exacerbated by deep inspiration. The cough initially is episodic and may progress to virulent, uncontrollable paroxysms.  Respiratory failure and shock are often the terminal events in pulmonary DCS if left untreated.

DECOMPRESSION SICKNESS

CLASSIFICATION & COMPARISON WITH GAS EMBOLISM 

	Disorder
	Symptom Complex
	Pathology
	Treatment

	Type I

“Pain Only Bends”

Skin Pruritis

Skin Marbling

Lymphatic Symptoms
	Pain confined to an extremity, usually peri-articular, aggravated by movement, often relieved by direct pressure (i.e., BP Cuff)

Intense itching, begins during decompression or shortly thereafter, primarily with air dives in chamber, direct pressure may relieve sickness

Itching, discoloration, cyanosis over affected area, blanches on pressure

Lymph node pain & swelling, tissue edema distal to affected nodes
	Bubble evolution within a non-distensible tissue (ligaments, tendons, bones)

Gas forced into sweat and sebaceous glands during dive evolves as bubbles on ascent (not true decompression)

Subcutaneous bubble evolution causing local venous stasis

Bubble accumulation within nodes, mechanical obstruction
	Table V recompression; observe for serious symptoms

No treatment

Table V recompression; observe for serious symptoms

Table V recompression; observe for serious symptoms

	Type II

“All Other Pain”

Central Nervous System

Labyrinthine

Pulmonary (Chokes)

Gas Embolism
	Pain elsewhere than extremities

Any hard or soft neurologic symptom; paralysis, sensory deficit, seizures, extreme fatigue, change in personality, headache, visual symptoms, etc

A CNS symptom also known as the “staggers”; any 8th nerve symptom, i.e., unsteadiness, vertigo, tinnitus, deafness, nystagmus

Increasing substernal burning pain begins within minutes of surfacing, cough & progressive dyspnea follow; often associated with respiratory failure and shock

Any CNS symptom on ascent or within ten minutes after surfacing, can be rapidly progressive to circulatory collapse
	May represent referred pain from visceral sites or spinal cord involvement

Bubble evolution or accumulation anywhere in brain, spinal cord, or cranial nerves

Bubbles obstructing labyrinthine nutrient arteries.  Endolymphatic bubbles.

Accumulation of bubbles within pulmonary arterial tree

Aveolar overpressurization with resultant free arterial air in cerebral & coronary circulation 
	Table VI recompression; observe for other symptoms

Table VI recompression

Table VI recompression

Table VI recompression

Table VI recompression; life support measures as required




Prevention and Treatment

Prevention of DCS is best accomplished by strict adherence to the U.S. Navy Dive Tables and ascending at a rate no greater than one foot per two seconds.  Early recognition and treatment of decompression sickness is essential for resolution without sequelae. Patients with Type I DCS will require reassurance, oral fluids, and immediate transport to a recompression facility while on 100% 0 2.  Patients with Type II DCS will usually require more vigorous and therapeutic measures. Recompression is the mainstay of decompression sickness therapy.  A specially trained treatment team at the recompression facility will handle the details of recompression therapy. The vast majority of treatments are per-formed using U.S. Navy treatment tables and dry chambers.

The three objectives in recompression therapy are to reduce the size of the bubble, promote bubble reabsorption, and prevent further bubble evolution.  Reduction in bubble size is important initially and is accomplished purely by the increase in ambient pressure. This results in relief of vascular obstruction and tissue distortion enhancing reperfusion and oxygenation. Intravascular bubbles are compressed promoting distal migration and reduction in the size of the ischemic area. Bubble reabsorption is also enhanced by the increase in ambient pressure as the partial pressure of the nitrogen within the bubble exceeds the partial pressure of nitrogen in surrounding tissue. This increases the diffusion drive.  Breathing 100% oxygen washes out tissue nitrogen and enhances diffusion by further widening the nitrogen partial pressure difference between the tissue and the bubble. Oxygen enhances tissue oxygenation, reduces cerebral edema, and washes nitrogen out of tissues.  Intravenous fluid therapy is a necessary adjunct in all cases of Type II decompression sickness because fluid loss, hemoconcentration, and increased blood viscosity promote vascular occlusion.  A crystalloid, such as ringer’s lactate or normal saline, should be used as the initial choice.  A patient’s blood pressure, hematocrit, and urinary output should be monitored and caution should be taken to avoid pulmonary edema. In case of spinal cord DCS injury resulting in a hemorrhagic infarct of the white matter, steroids should be administered in high dosages initially. Aspirin should be avoided due to the risk of expanding the hemorrhagic area even though its action inhibits platelet kinetics.27
After Treatment

Follow advice as per the Navy Dive Manual Chapter 21, pages 6.1-6.6.

INJURIES PERTAINING TO

CLOSED-CIRCUIT DIVING

MK 25/DRAEGER LAR V UNDERWATER BREATHING APPARATUS (LAR V UBA) 

OXYGEN AND DIVING

Air contains approximately 21% oxygen (O2). A partial pressure of oxygen (ppO2) between 60 to 80 mmHg combined with an oxy-hemoglobin saturation of 90% is necessary for adequate tissue oxygenation. Sixteen per cent oxygen in ambient air is the minimal percentage required to function

normally.

OXYGEN TOXICITY OVERVIEW

Oxygen (O 2 ) toxicity is defined as the destructive effects on tissue resulting from over exposure to oxygen. The exact mechanism is unknown; however, there are several theories. One theory is that the formation of oxygen radicals (superoxides, hydrogen peroxides, hydroperoxides) is very reactive and directly cytotoxic.  A second theory is that inactivation of oxidative enzymes leads to a decrease in the body’s ability to form high-energy phosphate bonds.  A final theory is that vasospasms lead to increased waste products.

OXYGEN TOXICITY AFFECTING THE CENTRAL NERVOUS SYSTEM


End organ damage is a direct consequence of O2 toxicity. The pulmonary system and central nervous system (CNS) are primarily affected. O2 toxicity usually affects the diver’s CNS sooner than the lungs unless prolonged repetitive exposures to supranormal O2 partial pressures are occurring.

Signs and Symptoms

CNS oxygen toxicity follows the Paul Bert Effect in which high doses of 100% O2 over short-term exposure produce deleterious side effects involving the central nervous system.27 The list of symptoms manifested by the toxicity can be remembered by the acronym VENTIDC:
V - Vision: Loss of peripheral vision causing tunnel vision

E - Ears: tinnitus

N - Nausea

T - Tingling, muscle twitching

I - Irritability

D - Dizziness

C – Convulsions

Prevention and Treatment

To prevent this condition, the diver should remain within the US Navy closed-circuit 02 exposure limits as depicted in Chapter 18 of the US Navy Dive Manual. To treat the condition, the diver should perform a controlled ascent to the surface.  Once the diver reaches the surface, he should close the dive surface valve (DSV) and be removed from the air source.  The diver should then be required to breathe ambient air until his symptoms abate.

PULMONARY OXYGEN TOXICITY

Pulmonary oxygen toxicity corresponds with the Lorraine Smith Effect, which states that low dose oxygen partial pressures with long-term exposure will cause adverse changes in the lung parenchyma including pulmonary edema and protein exudative formation leading to pulmonary fibrosis. This causes a restrictive type of lung disease.27 Partial pressures of oxygen (0.6 ATA) can cause damage to the lung tissue. The reason pulmonary toxicity occurs at a lower partial pressure of oxygen is that the oxygen is in direct contact with pulmonary tissues.

The pathophysiology of pulmonary oxygen toxicity occurs in two phases, the exudative (early) phase and the proliferative (late) phase.  The exudative phase is typified by congestion, alveolar edema, intra-alveolar hemorrhage and hyaline membrane formation and induces no permanent changes.  The proliferative phase is characterized by the thickening of alveolar and inter-lobular septa and edema with alveolar hyperplasia.28  These changes may be irreversible.

Signs and Symptoms

The signs and symptoms of pulmonary oxygen toxicity are mild substernal irritation exacerbated by inspiration, nonproductive cough, dyspnea, decreased lung volume (specifically vital capacity), and decreased lung compliance.  The toxic effects of oxygen and the lung parenchyma may lead to a clinical picture of adult respiratory distress syndrome (ARDS).29

Prevention And Treatment

To prevent this condition, a diver should follow the US Navy Dive Manual guidelines for O2 closed-circuit excursion limits.26  To treat this condition, the diver should ascend in a controlled manner and be removed from the oxygen source.  Airway management may be necessary. Ventilator support may be required due to severe respiratory distress.
HYPOXIA

Hypoxia results from lack of O2 to the tissues.  This condition arises from an improper purge procedure, which leaves too much N2 in the breathing loop, or occurs from filling the bottle with other than O2. Hypoxia occurs within the first five minutes of a dive.

Signs and Symptoms

Signs and symptoms range from loss of consciousness, dizziness, irritability, confusion, and convulsions.

Prevention and Treatment

To prevent hypoxia, the diver should perform a proper purge procedure. To treat the condition, the diver should control his ascent.  Once on the surface, the diver should close his dive surface valve. The dive medical officer or technician should provide the diver with 100% O2 via a non-rebreathing mask.

HYPERCAPNEA (CO2 TOXICITY)

Hypercapnea or CO2 toxicity is caused by CO2 absorbent failure, over-breathing the rig, and inadequate ventilation (hypoventilation and skip breathing).

Signs and Symptoms.  

The signs and symptoms of this condition are increased respiratory rate, labored breathing, headache, and confusion.

Prevention and Treatment

The signs and symptoms for hypoxia and hypercapnea are similar.  To distinguish between the two conditions, the time of onset is the critical factor. Hypoxic symptoms will generally occur earlier in the dive, whereas hypercapnic symptoms will occur towards the end of the dive.

To prevent hypercapnea, the diver should avoid over-breathing his rig and should breathe in a controlled, relaxed manner.  The diver should attempt to swim at a rate of 100 meters per every three minutes. To treat the condition, the diver should control his ascent. Once on the surface, the diver should close his dive surface valve.  The dive medical officer should remove the diver from the gas source and have the diver breathe ambient air.

DRAEGER EAR (Middle Ear Absorption Syndrome)

Another complication of closed circuit diving is middle ear absorption syndrome.  Oxygen is absorbed over a period of time into the middle ear cavity. Following the dive, a negative pressure develops.  If the Eustachian tube does not open spontaneously, the negative pressure relative to ambient pressure remains in the middle ear cavity.

Signs and Symptoms

The signs and symptoms of this condition are minor ear pain; hearing loss, feeling of fullness, and crackling sensations due to fluid build up. These symptoms occur hours post dive or upon waking the next morning.

Treatment

The diver should perform gentle Valsalva maneuvers over the next 24 hours in order to ameliorate the feeling of fullness in the middle ear cavity aiding in equalization.

CAUSTIC COCKTAIL

The final complication of closed circuit diving is known as a caustic cocktail.  The condition results when water leaks into the CO2 absorbent canister mixing with CO2 absorbent, creating an alkaline solution. The solution produces a chemical injury when it comes in contact with the mucosa of the oropharynx.  Significant edema can result in the posterior oropharynx and laryngeal region producing stenosis of the airway leading to partial or even complete airway obstruction.

Signs and Symptoms

Signs and symptoms are choking and gagging, foul taste, and burning of the mouth and throat.  Inspiratory stridor may occur if there is marked swelling and edema.

Prevention and Treatment

To prevent this condition, the diver should keep his mouth in proper contact with his mouth-piece and check to make sure that his diver surface valve is not open when his mouthpiece is in the water. To treat this condition, the diver should rinse his mouth thoroughly with fresh water.  The diver may use viscous lidocaine to temporarily anesthetize his mouth. Precautionary measures should be taken to ensure patency of the airway. If significant inspiratory stridor is detected, the dive medical officer or technician may need to secure a definitive airway. If significant laryngeal edema is noted, intravenous steroids may be used to help reduce the swelling. The dosage is Solu-medrol 60 mg IV every eight hours

CONCLUSION

The 10th Special Forces Group has instituted this dive brief as part of the initial dive supervisor’s briefing prior to putting any diver in the water.  Used throughout the scuba community, the Dive Medical Brief would provide dive medical technicians with a common language and a succinct reference available to all divers in a concise format designed to address the causes of dive injuries and their prevention and medical treatment.

A CD-ROM version of the Dive Medical Brief, augmented by photographs and color, is available upon request from the 3rd Battalion 10th Special Forces Group at Fort Carson, Colorado.  Contact the Battalion Medical Section at COMM 719-524-1740 or DSN 883-1740.  This version can be used for presentation as a part of refresher training for a dive medical technician seminar and for a diver requalification.
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CONTINUING MEDICAL EDUCATION TEST

Dive Medical Brief: Part 2

A Comprehensive Review for The Special Forces Dive Medical Technician

1. What is the difference between Type I and Type II Decompression Sickness (DCS), how they are likely to present, and the implications for treatment.

a. Type I bubbles form in the extremities; Type II bubbles form in the central nervous system, lungs, and inner ear.

b. Type I may manifest as skin itching, shoulder pain, marbling of the skin; Type II may manifest as bladder paralysis with urinary retention, blurred vision, substernal pain, cough, vertigo

c. Implications for treatment: Type I: not all must go to a decompression chamber, only those with pain in a joint; Type II: all must go to a decompression chamber.

d. All of the above

2. Which of the following correctly explains the pathophysiology of pulmonary oxygen toxicity?

a. The proliferative phase of pulmonary oxygen toxicity is characterized by alveolar edema, hemorrhage, and hyaline membrane formations.

b. Pulmonary oxygen toxicity causes an obstructive type of lung disease leading to pulmonary fibrosis.

c. Pulmonary oxygen toxicity corresponds with the Paul Bert Effect, which states that oxygen partial pressures with long-term exposure will cause lung damage.

d. Pulmonary oxygen toxicity occurs in two phases: the exudative phase and proliferative phase and may lead to a clinical picture of ARDS.

3. When a diver experiences pain in his ear while diving, he is close to the pressure differential at which he will be unable to clear. What is the most appropriate step for the diver to take at this time?

a. Continue his descent slowly

b. Perform a forceful Valsalva in an attempt to clear his ears

c. Use in-water decongestants like pseudophed

d. Stop the descent and ascend slowly to a depth of relief

4. Which of the following gas laws explains the pathophysiology of decompression sickness?

a. Gay-Lussac's Law

b. Dalton's Law

c. Charles' Law

d. Henry's Law

e. General Gas Law

5. What does the acronym VENTIDC stand for and with what diving injury is it associated?

a. Acronym: V - vision, E - ears tinnitus, N - nausea, T - tingling and muscle twitching, I - irritability, D - dizziness, C - convulsions

b. Side effects are associated with central nervous system (CNS) toxicity.

c. a & b

d. None of the above

6.Which of the following statements are true?

1) Tissue metabolism removes nitrogen, but oxygen and carbon dioxide remain.

2) Exercise decreases gas uptake and elimination by increasing the respiratory rate, cardiac out put, and tissue perfusion.

3) Gasses become rapidly dissolved in fat but are dissolved very slowly in muscle.

4) Fat can take on vast amounts of nitrogen because nitrogen is five times more soluble in water than it is in fat.

a. 1) and 2)

b. 2) and 4)

c. 1), 2) and 3)

d. All of the above

e. None of the above

7. The lungs are very good filters of bubbles; however, they may be overwhelmed by massive amounts of bubbles leading to pulmonary DCS (chokes). To what medical clinical picture is the similar?

a. Pneumonia

b. Bronchiectasis

c. Pulmonary edema

d. Pulmonary embolism

e. Emphysema

8. The symptoms of Type II DCS involving the central nervous system and the symptoms related to an arterial gas embolism can be differentiated between based on the onset of symptoms after the dive.  AGE symptoms manifest within 10 minutes after surfacing whereas symptoms of decompression sickness usually take one to four hours to develop. T or F

9. Of all the diving injuries which one is considered the most potentially fatal?

a. Pulmonary oxygen toxicity

b. Type II DCS

c. Caustic cocktail

d. TM rupture

e. AGE

10. A complication of closed circuit diving is known as a caustic cocktail: A condition that produces a chemical injury when it comes in contact with the mucosa of the oropharynx resulting in significant edema in the posterior oropharynx and laryngeal region producing stenosis of the airway leading to partial or even complete airway obstruction.  T or F
