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CHAPTER 1


INTRODUCTION TO NAUTICAL MEDICINE


So, you are the Doctor on Board!


Obviously, open ocean and even coastal sailing requires forethought regarding food, water supplies, navigation, and communication—all areas of significant technical preparation that require obtaining skill sets and supplies. Self-reliant medical care is no exception. Even advanced first aid classes, such as Wilderness First Responder and Tactical Combat Casualty Care (TCCC), all rely eventually on evacuation as part of the treatment protocol. Under the situation of impractical or impossible evacuation, a means of providing a plan for long-term management must be available.


This book provides the basis of prevention, identification, and long-term management of survivable medical conditions and can be performed with minimal training. It helps you identify sources of materials you will need and should stock, it discusses storage issues, and it directs you to sources for more complex procedures that require advanced concepts of field-expedient techniques that could be of use to trained medical persons such as surgeons, anesthesiologist, dentists, or midwives.


While at sea, you should be able to directly handle many of the medical issues you and your crew might experience, from prevention to treatment of most injuries, motion sickness, and environmental exposure. More complex situations may require your issuing a distress call for advice or help. For these to be properly managed you will need to have appropriate communication and signaling skills and to be able to appropriate request “Pan Pan” or “Mayday” assistance. And just as important, to know when to initiate this help. Knowledge of appropriate communication and signaling technologies are required for any ship’s master certification and the responsibility of both owner and master. The Navigation Rules & Regulations Handbook by the Department of Homeland Security, United States Coast Guard (USCG), published rules for navigation as well as communications. A copy of this booklet can be obtained from Paradise Cay Publications at www.paracay.com.


Upon establishing the need for help, a report must be made that is coherent and precise to the recuing party. Ship’s name, location, number of souls aboard, and other pertinent information for identification and the degree of risk to ship or patient need to be explained. Historically “Pan, Pan” was the expression requesting help for an individual while “Mayday, Mayday” indicated an entire crew and ship are at risk and require assistance.


The International Health Regulations (IHR) (2005) is the key international health document that is legally binding across 196 countries, including all World Health Organization (WHO) member states. This includes provisions for the use of various health documents that must be presented, if requested, to health authorities on arrival at ports. These include the International Certificate of Vaccination and Prophylaxis and depending upon circumstances the Maritime Declaration of Health. You should download A Boaters Guide to the Federal Requirements for Recreational Boats and Safety Tips by the Department of Homeland Security located at https://www.uscgboating.org/images/420.PDF. This document describes various communications devices and signal requirements and availability.


The Master should have a medical record of every crew member. Each crew member going on an international trip should carry the International Immunization Certificate as well as their passport, upon arrival at international ports. An example of personal medical forms and medical incident reports can be found at www.doctor-on-board.com.


CHAPTER 2


PATIENT ASSESSMENT


ASSESSMENT AND CARE


The technique of providing aid to a victim with an injury is similar to giving appropriate treatment to someone who complains of sickness or sudden pain from a noninjury cause. Proper care can result only if several basic steps are performed properly. The basics are straightforward. You should not be intimidated by this process. The problem with medicine in general is that there are so many possible diagnoses and treatments that the whole thing can seem overwhelming. It is not, however, if you follow certain logical steps.


These logical steps form the basis of starting the decision tree that will lead almost automatically to a correct course of action. They simplify the process into a much less scary proposition. The initial phase is assessment, the second phase is stabilization, and the third phase is treatment. While the first aid approach only includes assessment and stabilization, this book is concerned with developing approaches to definitive treatment that could be reasonably performed in remote areas by relatively untrained (and undoubtedly genuinely concerned) friends of the suddenly impaired.


How to Use This Book


There are four ways to rapidly identify where to find the information you need.


FIRST


A quick glance through the Table of Contents can lead you to the proper chapter and subject.


SECOND


The initial assessment (pages 6–8) and the focused assessment (pages 8–9) not only describe how to perform a physical examination and what to look for, but these sections also refer you to the page of the book that tells you what to do if something is wrong.


THIRD


Throughout the book, various sections have diagnostic tables with references to further evaluate or explain treatment options. For problems that fall into these categories, you can refer directly to the tables indicated in the following list.
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FOURTH


The Clinical Reference Index, starting on page 301, provides a comprehensive cross-reference between symptoms, conditions, and treatments. Subjects are listed using both medical jargon and vernacular descriptions.


Assessment is divided into two phases called the initial assessment and focused assessment. What good is an assessment if you don’t know what to do with the information? During rescue operations, what you do with the information is record it. This recorded information, which includes periodic reassessment data, can be valuable to physicians at treatment centers, as it indicates either a stable or a deteriorating patient, and helps direct the future course of action. For those of us stuck with caring for the patient in a remote area, these data can be used to enter a decision tree that will help determine our best course of action. Sometimes this will be definitive treatment; other times it will amount to minimizing the damage and striving to keep the victim as functional as possible, or sometimes just alive. If you call for advice from a shore-based medical consult team, you will need to be concise with your description. When you make your next port of call, you will want to be able to comply with IHR regarding reporting any ill, injured, or deceased crew member. An example of a medical incident form and patient evaluation form is available at www.doctor-on-board.com.
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INITIAL ASSESSMENT


Survey the Scene


Before assessing the patient, assess the scene! Accidents tend to multiply. Make sure the scene is safe for the rescuers and the victim. Ensure that the situation does not become worse. This step can include such diverse aspects as avoiding further avalanches or rock-falls and ensuring an adequate clothing and food supply for rescuers. Initially, however, scene assessment should consist of looking for immediate hazards that might result in more casualties among the group attempting to help the victim.


Check the Airway and Breathing


Check the airway. If the victim can talk, his airway is functioning. In an unconscious patient, place your ear next to his nose/mouth and your hand on his chest and look, listen, and feel for air movement.


No air movement: Check to see whether the tongue is blocking the airway by pushing down on the forehead while lifting the chin.


In case of possible neck injury, the airway can be opened with a lift of the jaw without movement of the neck. Open the victim’s mouth and visually inspect, removing any objects you can see.


Still no air movement: Pinch his or her nose and seal your mouth over his or hers and try to breathe air into his or her lungs. If the first attempt to breathe air into the victim fails, you should reposition the victim’s head and try again.


Still no air movement: Perform chest thrusts, similar to the compressions of CPR; see page 20. Perform 30 compressions followed by attempts to breathe in air as directed earlier.
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Once you are able to establish air movement, continue until the victim can take over on his or her own.


Check Circulation


Check circulation by placing several of your fingertips lightly into the hollow below the angle of the patient’s jaw. See figure 2.1.


No pulse: Start CPR; see page 20.




Check for Severe Bleeding


Check quickly for severe blood loss. Check visually and with your hands. Slide your hand under the victim to ensure that blood is not leaking into the deck and check inside bulky garments for hidden blood loss.


Severe bleeding: Use direct pressure and/or a tourniquet; see page 126.


Check the Cervical Spine


During the primary assessment, keep the head and neck as still as possible if there is any suspicion of a cervical spine injury. This may certainly be the case if the patient is unconscious or suffering from an accident such as a steep fall, a sudden stop, or significant blows to the head. See treatment of spine injuries, pages 177–179.


Buck Tilton and Frank Hubbell, in their excellent book Medicine for the Backcountry (Globe Pequot Press, 1999), state, “Do not let fear of spinal cord injury blind you to more immediate threats to life. If the scene is not safe, the patient may need to be carefully moved. If the airway is not open, grasp the sides of your patient’s head firmly, and pull with steady, gentle traction, and attempt to align the head and neck with the rest of the body. Gentle traction should be maintained until mechanical stabilization can be improvised.” See spinal cord management, pages 177–179.


FOCUSED ASSESSMENT


The Physical Exam


While the purpose of the initial assessment (formerly called the primary or hasty survey) is to rapidly find and correct life-threatening conditions, the focused assessment (formerly identified as the secondary survey) is an attempt to identify all of the medical problems that the patient might have. This requires a thorough examination because sometimes an obvious injury can be distracting. A broken bone may cause both you and the victim to not notice a less painful but potentially more serious injury elsewhere.


The only way to perform a focused assessment is to do it thoroughly, using both your vision and sense of touch, asking simple questions, and being methodical in the approach. Sense of touch is important. Sliding your hand under the victim might find areas of tenderness, or even considerable blood loss, that would otherwise be unnoticed. It is surprising how much blood can be flowing under a wounded victim and not even be noticed until your hand encounters it.


The mission of the focused assessment is not only to discover various medical problems, but also to record and keep track of them during periodic reassessments. The reassessment information is even more important than the first set of information taken during the initial focused assessment. How often the focused assessment needs to be repeated, and how extensive it needs to be, depends primarily on the history of the event. Very serious-appearing events could initially require total body reassessment every 15 minutes. There can be no hard and fast rule concerning how often to repeat reassessments and how extensive they must be. There is no escaping the use of common sense. Eventually reassessment every few hours, even discontinuing this process, will become proper. This is particularly appropriate when the examination is unchanged and stable, the patient is alert, and you have obviously effectively dealt with the injuries. The scheme for recording this information is in the form of a SOAP note (which stands for Subjective, Objective, Assessment, and Plan).


The most significant difference between medical care at sea and urban first aid is that the focused assessment when you are at sea must also lead to treatment protocols. This methodical examination should generally start at the head and work its way to the feet. The exception could be children, where you might want to alleviate their apprehension by starting with their legs before examining their heads. Generally starting at the head is best.


General Principles of the Focused Assessment


1.Start at the top and work your way down.

2.Move the patient as little as possible and try not to aggravate known injuries while looking for others.

3.Constantly communicate with the patient during the examination, even if she seems unconscious.

4.Look for damage, even cutting away clothing, if necessary, to visualize suspected injuries.

5.Ask about pain, discomfort, and abnormal sensations constantly during the exam.

6.Gently feel all relevant body parts for abnormalities.


VITAL SIGNS


While even accurate measurements of the body’s functions may not indicate what is wrong with a patient, the second and subsequent measurements indicate how well the patient is doing. You will need to use common sense to determine how often the signs are taken, but certainly close monitoring of the patient should be continued until he or she is obviously stable.


Vital signs consist of several elements: level of responsiveness, pulse, respirations, skin signs, BP, and temperature.


Level of Responsiveness


Is the patient alert, or does he or she respond only to verbal or painful stimulus? Or is he or she unresponsive? He or she should know who he or she is, where he or she is, what happened to him or her, and about what time of the day it is. Responsiveness ranges from alert, to verbal (responsive to spoken contact), to pain (not responsive to verbal contact but responsive to being pinched or rubbed on the shin), to unresponsive.


Pulse


Check and record rate, rhythm, and quality (thready, normal, or bounding) of the pulse. If an injury has been sustained by a limb, check pulses on both injured and uninjured limbs and compare.


Shock, see page 15.


Deformed fracture causing a decreased pulse, see page 170.


Respirations


Note the rate, rhythm, and quality of respirations (labored, with pain, flaring of nostrils, or noise such as snores, squeaks, gurgles, or gasps). An adult normally breathes 12 to 18 times per minute, while children breathe faster.


Respiratory difficulties, see page 17.


Skin Signs


Check skin color, particularly in the nonpigmented areas of the body, and note whether skin is hot/cold and moist/dry.


Hot, fever, see page 31; heat stress, see page 264.

Cold, shock, see page 31; hypothermia, see page 256.


Blood Pressure


BP can be measured with a stethoscope and BP cuff or by estimating. If you can feel a pulse in the radial artery at the wrist, the BP top (systolic) pressure is probably at least 80 mm. If you can only feel the femoral pulse in the groin, the pressure is no lower than 70 mm. When only the carotid pulse in the neck is palpable, the systolic is probably at least 60 mm. Normal systolic BPs range from 100 to 140. Low upper BP with normal pulses (say the 70 to 85 beats per minute range) is safe. But an increased pulse rate with a low pressure is an indication of shock.


Temperature


Oral thermometers will give the most accurate field temperatures, unless the ambient temperature is close to the room temperature of a Ritz-Carlton resort. Then forehead infrared or ear temperature thermometers are convenient, until their batteries wear out. Plastic direct-contact thermometers also require a similar ambient temperature range for accuracy. An estimation of fever can be made if the person’s normal resting pulse rate is known. Each degree Fahrenheit will generally result in a 10-beats-per-minute pulse increase. There are exceptions, such as typhoid fever, when there can be a relatively slow heart rate for a high fever (see page 250).


Oxygen Saturation
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A pulse oximeter is very reasonable piece of equipment to manage, from both acquisition cost and weight. A pulse oximeter is only $30, available over the counter at most pharmacies.


This device is attached to the index finger and will provide a continuous measure of heart rate and oxygen saturation. At sea level, the normal oxygen saturation reading will be 94% or greater.



MEDICAL HISTORY AND PHYSICAL EXAMINATION


Taking a medical history allows you to factor in your patient’s previous or current illnesses as they may relate to the situation at hand. Before or during your actual physical examination, if the patient is not in an acute stage, ask about any allergies, medications that your patient is taking, past history of his or her health, last food or drink, and about the events that led up to the accident. If he or she is in pain, ask what provokes it, what action (if any) decreases its intensity, whether it radiates, how severe it is, what type it is (burning, sharp, dull), and when it started.


Part of the medical history should include a list of the personal medications that the person has brought on board. This is discussed further in chapter 21.


Head


Look for damage, discoloration, and blood or fluid draining from ears, nose, and mouth. Ask about loss of consciousness, pain, or any abnormal sensations. Feel for lumps or other deformities.


Losses of consciousness, see page 10.


Headache, see page 37; ear trauma, see page 69; eye trauma, see page 57; nose trauma, see page 63.


Mouth trauma, see pages 75 and 140.


Neck


Look for obvious damage, or deviation of the windpipe (trachea). Ask about pain and discomfort. Feel along the cervical spine for a pain response.


Cervical spine trauma, see pages 7 and 177.


Chest


Compress the ribs from both sides, as if squeezing a birdcage, keeping your hands wide to prevent the possibility of too much direct pressure on fractures. Look for damage or deformities. Ask about pain. Feel for instability.


Chest trauma, see page 200.


Difficulty breathing, see page 17.


Abdomen


With hands spread wide, press gently on the abdomen. Look for damage. Ask about pain and discomfort. Feel for rigidity, distention, or muscle spasms.


Abdominal pain, see pages 85–86.


Back


Slide your hands under the patient, palpating as much of the spine as possible. Note if there is an area of point tenderness over the bones along the spine (the spinous processes). If there is, suspect spine trauma. Check also for signs of local bleeding if you cannot observe the back directly during this check.


Spine trauma, see pages 177–179.


Pelvis/Hip


Place your hands on the top front of the pelvis on both sides (the iliac crests), pressing gently down and pulling toward the midline of the body. Ask about pain. Feel for instability.


Hip or pelvis pain, see pages 194–196.


Legs


With your hands surrounding each leg, one at a time, run from the groin down to the toes, squeezing as you go. Note especially if there is a lack of circulation, sensation, or motion in the toes.


Bone injury, see pages 194–200.


Shoulders and Arms


One at a time, with hands wide, squeeze each shoulder, and run down the arms to the fingers. Check for circulation, sensation, and motion in the fingers.


Shoulder trauma, see pages 181–183.


Joint trauma, see page 184.


Broken bone, see pages 170–174.


CHAPTER 3


STABILIZATION OF THE PATIENT


SHOCK


Shock is a deficiency in oxygen supply reaching the brain and other tissues as a result of decreased circulation. An important aspect of the correction of shock is to identify and treat the underlying cause. Shock can be caused by burns, electrocution, hypothermia, bites, stings, bleeding, fractures, pain, hyperthermia, illness, rough handling, allergic reaction (anaphylaxis), damage or excitement to the central nervous system, dehydration from sweating, vomiting, or diarrhea, or loss of adequate heart strength. Each of these underlying causes is discussed separately in this book.


Shock can progress through several stages before death results. The first phase is called the compensatory stage, during which the body attempts to counter the damage by increasing its activity level. Arteries constrict and the pulse rate increases, thus maintaining the BP. The next phase is called the progressive stage (or decompensatory stage), when suddenly the BP drops and the patient becomes worse, often swiftly. When he or she has reached the “irreversible stage,” vital organs have suffered from loss of oxygen so profoundly that death occurs even with aggressive treatment.


Consider the possibility of shock in any victim of an accident or when significant illness develops. Ensure that an adequate airway is established (see further discussion under Adult One-Rescuer CPR, page 18). Assess the cardiovascular status. Place your hand over the carotid artery (figure 2.1) to obtain the pulse. In compensatory shock, the patient will have a weak, rapid pulse. In adults, the rate will be over 140; in children, 180 beats per minute. If there is doubt about a pulse being present, listen to the bare chest. If cardiac standstill is present, begin one-person or two-person CPR (see pages 18–21). Elevate the legs to 45 degrees to obtain a better return of venous blood to the heart and head. However, if there has been a severe head injury, keep the person flat. If he or she has trouble breathing, elevate the chest and head to a comfortable position. Protect the patient from the environment with insulation underneath and shelter above him. Strive to make him comfortable. Watch your spoken and body language. Reassure without patronizing and let nothing that you say or act out cause him or her increased distress.


Attempt to treat the underlying cause of the shock. The primary or secondary assessment and history may well elicit the cause of shock, and appropriate treatment can be devised from the field-expedient methods listed in this book.


Shock due to severe allergic reactions is called anaphylactic shock and is discussed on pages 15–16.


Vasovagal syncope is a common form of shock. Sometimes called fainting, the clue is a very slow heartbeat in the patient. Generally something has happened to the patient to precipitate this reaction, such as witnessing blood loss in himself or herself or another person, receiving an injection (or even witnessing someone else receiving one), or perhaps attending one of my medical lectures. (See slow heart rate, pages 26–27.)
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DIFFICULT RESPIRATIONS


It has been stated that you can live 3 minutes without air, 3 days without water, 3 weeks without food, and 3 months without love. While some feel that they may stretch these time limits to 4, others feel the shorter periods would be all they could survive. Without any question, adequate respirations are the most significant demand of the living creature. When respiratory difficulties start, it’s urgent to find the reason and alleviate it. When breathing stops, reestablishing air flow is critical.


Foreign Body Airway Obstruction
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If a conscious adult seems to be having distressed breathing, ask, “Are you choking?” A choking victim cannot talk but may be making a high-pitched sound during attempts to breathe. He or she will rapidly become a bluish color and unconscious if the blockage is total. If the victim is apparently choking, perform an abdominal thrust to relieve foreign body airway obstruction. If the victim is standing or sitting, stand behind and wrap your arms around the patient, proceeding as follows: make a fist with one hand. Place the thumb side of the fist against the victim’s abdomen, in the midline slightly above the navel and well below the breastbone. Grasp your fist with the other hand. Lift your elbows away from the victim’s body and press your fist into the victim’s abdomen with a quick, upward thrust. Each new thrust should be a separate and distinct movement. It may be necessary to repeat the thrust multiple times to clear the airway. If the person is obese or pregnant, use chest thrusts in the same manner as just described, but with your arms around the lower chest and your fists on the center of the victim’s sternum.


If the victim becomes unconscious and is on the ground, he or she should be placed on his or her back, face up. Perform a tongue-jaw lift, open the mouth, and remove any visible objects. With the airway open, try to ventilate. If still obstructed, reposition the head and try to ventilate again. If still obstructed, give 30 chest thrusts, followed by two attempts to ventilate as described earlier. Each time you open the mouth to ventilate the victim, check for a visible obstruction and remove it if you see one. Repeat these steps until effective. Obviously this person should be evacuated to professional care immediately (see figure 3.1).



Adult One-Rescuer CPR


Note: This brief presentation of the basics of CPR reflects research, indicating the importance of immediately reestablishing circulation via chest compressions. If you are without training in rescue breathing, you may choose to perform hands-only CPR.


To establish unresponsiveness, first try talking—clearly and loudly—to the victim, asking questions such as “Are you OK? Can you hear me?” If there is no response to your verbal contact, make gentle physical contact by touching the victim’s shoulder and repeating your questions. If gentle contact fails, apply a painful stimulus, such as a pinch to the back of the arm. If the patient remains unresponsive, in civilization activate the EMS system (call 911) prior to attempting CPR. When at sea, immediately proceed with the following steps:


Check for signs of circulation that include coughing, breathing, or movement. If you have been trained, you may also check for a carotid pulse. This is found by placing your hand on the voice box (larynx). Slip the tips of your fingers into the groove beside the voice box and feel for the pulse (see figure 2.1). Check for circulation for a maximum of 10 seconds.


If the victim is unresponsive with no signs of circulation, start chest compressions.


Chest compressions are performed by the rescuer kneeling at the victim’s side, near his chest. Place the heel of one hand on the center of the sternum. Place the other hand on top of the one that is in position on the sternum (see figure 3.3). Be sure to keep your fingers off the ribs. The easiest way to prevent this is to interlock your fingers, thus keeping them confined to the sternum. With your shoulders directly over the victim’s sternum, compress downward, keeping your arms straight. Depress the sternum at least 2 inches. Relax the pressure completely, keeping your hands in contact with the sternum at all times, but allowing the sternum to return to its normal position between compressions. Both compression and relaxation should be of equal duration.


Perform 30 external chest compressions at a rate of at least 100 per minute. Push down hard and push down fast.


Open the airway using the head-tilt/chin-lift or jaw-thrust technique (see figure 3.3). Place one hand on the victim’s forehead and apply firm, backward pressure with the palm to tilt the head back. Place the fingers of the other hand under the bony part of the lower jaw near the chin and lift to bring the chin forward and the teeth almost shut, thus supporting the jaw and helping to tilt the head back, as indicated in figure 3.2. In case of suspected neck injury, use the chin-lift without the head-tilt technique. The nose is pinched shut by using the thumb and index finger of the hand on the forehead.


The chin-lift method will place tension on the tongue and throat structures to ensure that the air passage will open.
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If breathing is absent, give 2 slow breaths (about 1 second per breath), watching the chest rise. Then allow for exhalation between breaths. The breathing rate should be once about every 6 seconds. Using slow breaths reduces the amount of air that tends to enter the stomach and cause gastric distention.


After 5 cycles of 30:2 compressions and ventilations (about 2 minutes), reevaluate the patient. Check for the return of circulation. If it is absent, resume CPR with 30 compressions followed by 2 breaths, as indicated earlier. If it is present, continue to the next step. Check breathing. If present, monitor breathing and pulse closely.


If absent, perform rescue breathing at 1 breath about every 6 seconds and monitor pulse closely.


If CPR is continued, do not interrupt CPR for more than 5 seconds except in special circumstances. Once CPR is started, it should be maintained until professional assistance can take over the responsibility, or until a physician declares the patient dead. If CPR has been continued for 30 minutes without regaining cardiac function, and the eyes are fixed and nonreactive to light, the patient can be presumed dead. The exceptions would be hypothermia (see page 256) and lightning injuries (page 270). In these circumstances, if professional help does not intervene, CPR should be continued until the rescuers are exhausted.


Some authorities in remote area rescue have felt that the survival rate is so low without defibrillation within 4 minutes by paramedics that CPR should not be started when cardiac standstill is due to a heart attack. It certainly should not be started or maintained under these conditions when its performance might endanger the lives of members of the rescue party. Regardless, CPR is an important skill that every person should master. The only way to learn this technique is to take a CPR course—it cannot be properly self-taught.


Adult Two-Rescuer CPR


The two-rescuer technique differs in that Rescuer One will take a position by the head and Rescuer Two assumes the position as described under one-rescuer CPR.


After establishing unresponsiveness (and activating the EMS system if in civilization), and after finding no signs of circulation, Rescuer Two begins chest compressions with his or her hands on the center of the patient’s sternum, at a rate of at least 100 compressions per minute, and compressing the chest at least 2 inches with each compression.


After 30 compressions, Rescuer One opens the airway (head-tilt/chin-lift or jaw-thrust), takes a quick look for obstructions and removes any that are visible, and then gives 2 breaths of about 1 second each. After 5 cycles of 30:2, the two rescuers may switch places if one rescuer is experiencing fatigue.


Two-person CPR is not generally taught to the public in basic courses to avoid confusion. However, in the ocean where prolonged CPR might be necessary, being familiar with this technique can help alleviate the tremendous fatigue that CPR induces in rescuers.


Defibrillator
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While not inexpensive, ships carrying older members of their party should consider purchasing and learning to use a defibrillator. Most are automated so that they inform you if the patient has a cardiac rhythm that requires a shock. The machine then “talks” you through the process. Any course that teaches CPR can also teach the use of an automatic defibrillator.


Rapid Breathing


Rapid breathing (hyperventilation syndrome or tachypnea) can represent either a serious medical condition or can be the result of a harmless panic attack. This symptom in a diabetic is very dangerous, as it represents a very high blood sugar level, but it can be prevented by proper diabetic management.



The feeling of panic that results in very shallow breathing causes the victim to lose excessive amounts of carbon dioxide from the bloodstream. The resulting change in the acid-base balance of the blood (respiratory alkalosis) will cause a numb feeling around the mouth and in the extremities, and if the breathing pattern persists, it can even lead to violent spasms of the hands and feet. This form of hysteria can appear in teenagers and healthy young adults. It would be helpful for victims to rebreathe their air from a stuff sack to increase the carbon dioxide level in the bloodstream. They need to be reassured and told to slow down the breathing. It is fine for them to draw long, deep breaths, as it is the rapid breathing that causes the loss of so much carbon dioxide.


If necessary, from the Non-Rx Oral Medication Kit give Percogesic®, 2 tablets, or from the Rx Oral/Topical Medication Kit give Atarax® 25 mg, 2 tablets. From the Rx Injectable Medication Kit, Vistaril®, 50 mg intramuscularly (IM), is also helpful in treating hyperventilation. These drugs are being used in this instance as antianxiety drugs. Atarax and Vistaril are brand names of hydroxyzine.


Diabetics must have access to a glucometer to check their blood sugar levels, even if they do not use insulin. A high sugar reading causing rapid breathing is a medical emergency requiring rapid evacuation. The management of diabetes is beyond the scope of this book but must be well understood by diabetics caring for themselves at sea.


CARDIAC EVALUATION AND CARE


Heart Attack—Myocardial Infarction


The following symptoms are fairly classical for a person having an inadequate oxygen supply to the heart: chest heaviness or pain with exertion; pain or ache radiating into the neck or into the arms; sweating; clammy, pale appearance; shortness of breath. The pain is called angina and results from the heart muscle starving for oxygen. If the blockage is profound, heart muscle will die. This is called an MI, and it means heart attack and damaged muscle. The cause of death is frequently a profound irregular heartbeat caused by electrical irritation in the damaged muscle. Another cause of death is loss of adequate power to pump blood from weakened heart muscle. A delayed cause of death can be from the sudden rupture of the weakened heart wall.


The most important thing for an individual with these symptoms is rest. Rest causes the oxygen requirement of the heart to be at a minimum. Position the victim for optimum comfort, generally with his head elevated about 45 degrees (see figure 3.5). In some cases, even with an electrocardiogram, it is impossible for a trained physician to determine whether an individual is having a cardiac problem. When in doubt, rest the patient and try to evacuate without having him or her do any of the work. Treat him or her as a total invalid.


Physical rest is preferred, but if air evacuation or litter transport is impossible, the quickest route to the hospital is the best route, even if the victim must walk at a slow pace. Reperfusion therapy (opening the coronary arteries with medications or mechanical means), even up to 36 hours post-infarction, reduces long-term mortality and complications.


Oral therapy can reduce infarction size and improve mortality (see Wilderness Medical Society Practice Guidelines for Wilderness Emergency Care, 5th edition, edited by William Forgey, MD, Falcon Guides, 2005).


1.Give the patient 4 chewable baby aspirin tablets (81 mg each) immediately, then 1 daily afterward. Check to see if the victim is carrying any prescription heart medications and note usage instructions on the bottle.


2.Give sublingual glycerin if anyone in the party is carrying it. If you are carrying the Rx Cardiac Medication Kit, you will have nitroglycerin spray. Do not give if the BP is below 100 mmHg systolic. If no BP cuff is available, administer if the pulse is palpable in sitting position and there are no signs of hypotension. Do not give if the pulse is below 60 beats per minute. Do not repeat if syncope (fainting) develops after the initial dose. One tablet, followed by an additional tablet at 10-minute intervals, is appropriate. When using the spray, the dose is 1 or 2 sprays under the tongue, repeating as per the above schedule.
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3.Give Plavix® (clopidogrel), 300 mg, loading dose immediately, then 75 mg daily. Obese patients may require 600 mg loading dose for complete platelet inhibition.


4.Administer metoprolol or atenolol (25 mg) every 6 hours, beginning 30 minutes after onset of chest pain, and repeat every 6 hours even if pain improves. Wait 30 minutes after onset of chest pain to identify patients with severe shock, bradycardia (slow heart rate), or acute pulmonary edema. In other words, do not give if the patient’s heart rate is below 60 beats per minute or BP is below 100 mmHg systolic, or if the patient complains of severe shortness of breath or is wheezing.


5.You may give the victim medication adequate to relieve pain (see page 24). From the Rx Oral Kit give Atarax (hydroxyzine), 25 mg orally, or from the Rx Injectable Kit give Vistaril (hydroxyzine), 25 mg IM, if needed, to treat nausea or to help sedate the victim. You may repeat the pain medication and the nausea/sedation medication every 4 hours as needed.


Observe respirations and pulse rate. You will note the comment in the section under Adult One-Rescuer CPR that providing CPR to a heart attack victim who cannot be defibrillated within 4 minutes is a lost cause. The only significant reason for starting CPR, if the person becomes pulseless, is to placate the onlookers. Due to the virtual zero salvage rate, you are treating yourself and the others watching who, after perhaps half an hour, will consider that everything has been done that was possible. This may be a very important part of the emotional support required by individual group members as they reflect upon the event.


Rapid Heart Rate—Tachycardia


A rapid heart rate after trauma or other stress may signify impending shock. The underlying cause should be treated. This may require fluid replacement or pain medication. Body temperature elevations cause an increase in heart rate of 10 beats per minute for each degree above normal. A sudden onset of rapid heart rate with sharp chest pain can indicate a pulmonary embolism or pneumothorax. Treat with pain medication and have the patient sit propped up for ease in breathing.


A very rapid rate of 140 to 220 beats per minute may be encountered suddenly and without warning in very healthy individuals. This PAT (paroxysmal atrial tachycardia) frequently has, as its first symptom, a feeling of profound weakness. The victim generally stops what he or she is doing and feels better sitting down. These attacks are self-limited, but they can be aborted by one of several maneuvers that stimulate the vagus nerve, which in turn slows down the pulse rate. These maneuvers include holding one’s breath and bearing down very hard, closing one’s eyes and pressing firmly on one of the eyeballs, inducing vomiting with a finger down the throat, or feeling for the carotid pulse in the neck and gently pressing on the enlarged portion of this vessel, one side at a time. Another effective maneuver is to take a deep breath and plunge one’s face into ice water. Frequently, however, the victim must just wait for the attack to pass. This arrhythmia will sometimes come on after a spate of activity. No medication is generally required.


Slow Heart Rate—Bradycardia


A slow heart rate is important in two instances: when someone passes out; and when it accompanies a high fever. Generally, fainting or shock is associated with a rapid pulse rate (see compensatory shock, page 15), an attempt by the body to maintain BP. A safety mechanism, which the body employs to prevent BP from elevating too high, is a sensor system in each carotid artery in the neck, called the carotid bodies. If these sensors are stimulated by an elevated BP, a reflex mechanism that relaxes and opens blood vessels throughout the body and lowers the heart rate is generated via impulses from the carotid bodies through the vagus nerve. The vagus nerve can be fooled into inappropriately initiating this reflex mechanism at times. A person watching an accident scene, or even thinking about such an episode, can stimulate the vagus nerve through its connection with the frontal lobe. The resulting slow pulse and relaxed arteries can result in the person passing out (fainting).


As mentioned earlier, the pulse usually increases as the body temperature rises. It also falls as the core temperature lowers into a hypothermia state (see page 256). Several diseases are notable in that the pulse rate is lower than would be expected for the elevated body temperature caused by the disease. Typhoid fever (page 250) is the classic example of this phenomenon.
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Figure 3.3
(A) Position of hands and (B) position of rescuer.
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If severe pain, sudden onset after trauma,
see Chest Injuries, pages 200-201

If severe pain, sudden onset, no trauma:
see Pneumothorax, page 82
see Pulmonary Embolus, page 83
see Cardiac Evaluation and Care, page 23
If associated with hysterical reaction:
see Rapid Breathing, pages 22-23
If associated with choking:
see Foreign Body Airway Obstruction, pages 17-18
If associated with dull ache in middle of chest:

see Cardiac Evaluation and Care, pages 23-24
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List of Diagnostic Tables/References

Abdominal pain and problems (Table 111 Symptoms & Signs),

pages 85-89
Bites and stings page 203
Ear problems (Table 8.1 Symptoms + Signs), page 65
Environmental injuries page 255
Eye problems (Table 6.1 Symptoms + Signs), page 45
Infectious diseases Table 191 (on set of Infectious Disease

Time of Exposure), page 221

Table 19.2 (Herd Hummunity) page 223

Orthopedic injuries page 163

Shock page 15-16
Soft tissue care and trauma

management page 121

Symptom management
(Gen, System Care Guide) Table 41, page 29 and
Table 4.2, page 30
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Figure 2.2
Pulse oximeter
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Figure 31
The abdominal thrust, formerly
called the Heimlich maneuver, used
to treat a foreign body causing an
airway obstruction
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Figure 3.2
The head/tilt method of opening the airway in an unconscious person.
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Figure 21
Position of fingers to check
carotid pulse.
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Figure 3.5
A heart attack victim can usually breathe better sitting up.
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Decision/Care Table
If no breathing is present—from whatever cause,
see Adult One-Rescuer CPR, pages 18-21
If no heartbeat is present—from whatever cause,
see Adult One-Rescuer CPR, pages 18-21
If associated with cold conditions,
see Hypothermia, page 254
If body temperature is over 100°F with cough,
see Bronchitis/Pneumonia, pages 81-82

If body temperature is over 100°F without cough,
see Fever/Chills, pages 30-32
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Figure 3.4

AED. Expect this device to cost
approximately $3,000. They
will require monthly testing,
appropriate protections from
the elements, and need to be
calibrated yearly.
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