
“Advanced Medical Surgical Nursing”.

In Section 1 of this course you will cover these topics:

Caring For The High Acuity Patient: Patient, Family, And Nursing Consideration

Acute Pain In The High Acuity Patient

Fluid And Electrolyte Balance In The High Acuity Patient

Determination And Assessment Of Pulmoncay Gas Exchange

Alterations In Pulmonary Gas Exchange

Mechanical Ventilation

Nursing Care Of The Patient With Altered Pulmonary Gas Exchange

Determination And Assessment Of Cardiac Output
Topic : Caring For The High Acuity Patient: Patient, Family, And Nursing
Consideration

Topic Objective:

Following completion of this topic, the learner will be able to

 Discuss the various health care environments in which high-acuity patients receive care.

 Discuss stages of illness a high-acuity patient may experience.

 Identify ways the nurse can help high-acuity patients cope with an illness and/or injury.

 Identify environmental stressors, their physiological impact on the high-acuity patient, and

strategies to alleviate those stressors.

 Discuss the educational needs of high-acuity patients and their families and strategies to meet

these needs.

 Discuss the rationale for visitation policies and the effects of visitation on high-acuity

patients.

 Identify work design and staffing strategies for high-acuity patients.

 Discuss the interface between technology and caring.

 Describe stressful and satisfying aspects of caring for acutely ill patients.

 Describe resource allocation issues as they relate to high-acuity patients.

 Examine personal values as they relate to the nurses role in working with acutely ill patients.

 Discuss end-of-life issues to be considered in caring for high-acuity patients.
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Definition/Overview:

High Acuity Nursing: The nature of the High Acuity Specialty Nursing s to build on and

expand registered nurses' knowledge and skills to care for the more acutely ill patients in

High Acuity units. abilities to think critically and engage in participatory relationships to

promote health for high acuity patients/families. The students explore the patient's experience

of an acute illness while applying theoretical frameworks (i.e. oxygen supply & demand,

comprehensive assessment and ethical clinical decision making) while exploring complex,

acute, and often co-existing chronic illnesses such as: myocardial ischemia, heart failure

(chronic and acute), hemodynamic instability in the AAA surgical patient, COPD, diabetes,

renal insufficiency, alterations in cerebral oxygen supply and demand, and systemic

inflammatory response syndrome and the septic continuum within the high acuity

environment.

Key Points:

1.High Acuity care

The term high acuity was largely confined to leveling patient acuity for determining hospital

staffing needs rather than being applied to nursing education

Today, there is a growing trend to offer a high-acuity nursing course as part of the required

undergraduate nursing curriculum. This, we believe, reflects the changing nature of the acute

care patient population and the need to adequately prepare new nurses (and retool

experienced nurses) to meet these rapidly changing needs. The term high acuity refers to a

level of patient problems beyond uncomplicated acute illness on a health-illness continuum.

Today, high-acuity patients are increasingly found outside of critical care units or even acute

care institutions. The patient population is older and sicker upon entering the health care

system, and hospitalized patients are being discharged earlier, often in a poorer state of

health. In the home health setting, nurses are providing care to clients with mechanical

ventilators, central intravenous lines, IV antibiotic therapy, and complicated injuries.

Whereas critical care units are considered specialty areas within the hospital walls, much of

the knowledge required to work within that specialty is generalist in nature.
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2.Technology and caring

While the increase in lifesaving technology has extended both the length and quality of life

for patients, critics have argued that health care professionals often read the technology rather

than the patient. This critique strikes at the heart of nursing, which defines itself in terms of

care for the whole person. Providing a comprehensive review of the issues surrounding the

rapidly emerging field of technology, this collection describes how the nursing profession

faces and deals with technological advances. The complexities of technology intimately

influence aspects of nursing in every setting, and directly challenge caring as the essence of

nursing. The present collection gives practicing nurses, students of basic and advanced

nursing, and other health care professionals an overview of the contemporary situation of

technology in mainstream health care and how it impacts on the quality of that care.

Topic : Acute Pain In The High Acuity Patient

Topic Objective:

Following completion of this topic, the learner will be able to

 Identify the basic physiology involved in the transmission of pain.

 Explain the multifaceted nature of pain.

 Describe potential sources and effects of pain.

 Discuss pain assessment.

 Describe effective management of pain for the high-acuity patient.

 Discuss issues related to the under treatment of pain.

 Identify considerations associated with pain management in special populations.

Definition/Overview:

Pain: Pain, in the sense of physical pain, is a typical sensory experience that may be

described as the unpleasant awareness of a noxious stimulus or bodily harm. Individuals

experience pain by various daily hurts and aches, and occasionally through more serious

injuries or illnesses. For scientific and clinical purposes, pain is defined by the International
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Association for the Study of Pain (IASP) as "an unpleasant sensory and emotional experience

associated with actual or potential tissue damage, or described in terms of such damage"

Key Points:

1.Fundamentals of pain

Pain is a feeling triggered in the nervous system. Pain may be sharp or dull. It may come and

go, or it may be constant. You may feel pain in one area of your body, such as your back,

abdomen or chest or you may feel pain all over, such as when your muscles ache from the flu.

Pain can be helpful. Without pain, you might seriously hurt yourself without knowing it, or

you might not realize you have a medical problem that needs treatment. Once you take care

of the problem, pain usually goes away. However, sometimes pain goes on for weeks, months

or even years. This is called chronic pain. Sometimes chronic pain is due to an ongoing

cause, such as cancer or arthritis. Sometimes the cause is unknown.

Fortunately, there are many ways to treat pain. Treatment varies depending on the cause of

pain. Pain relievers, acupuncture and sometimes surgery are helpful.

2.Classifications of Pain

The word pain used without a modifier usually refers to physical pain, but it may also refer to

pain in the broad sense, i.e. suffering. The latter includes physical pain and mental pain, or

any unpleasant feeling, sensation, and emotion. It may be described as a private feeling of

unpleasantness and aversion associated with harm or threat of harm in an individual. Care

should be taken to make the appropriate distinction when required between the two meanings.

For instance, philosophy of pain is essentially about physical pain, while a philosophical

outlook on pain is rather about pain in the broad sense. Or, as another quite different instance,

nausea or itch are not 'physical pains', but they are unpleasant sensory or bodily experience,

and a person 'suffering' from severe or prolonged nausea or itch may be said 'in pain'.

 Nociception, the unconscious activity induced by a harmful stimulus in sense receptors,

peripheral nerves, spinal column and brain, should not be confused with physical pain, which

is a conscious experience. Nociception or noxious stimuli usually cause pain, but not always,

and sometimes pain occurs without them.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

4
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Qualifiers, such as mental, emotional, psychological, and spiritual, are often used for

referring to more specific types of pain or suffering. In particular, 'mental pain' may be used

in relationship with 'physical pain' for distinguishing between two wide categories of pain. A

first caveat concerning such a distinction is that it uses 'physical pain' in a sense that normally

includes not only the 'typical sensory experience' of 'physical pain' but also other unpleasant

bodily experience such as itch or nausea. A second caveat is that the terms physical or mental

should not be taken too literally: physical pain, as a matter of fact, happens through conscious

minds and involves emotional aspects, while mental pain happens through physical brains

and, being an emotion, it involves important bodily physiological aspects.

 The term unpleasant or unpleasantness commonly means painful or painfulness in a broad

sense. It is also used in (physical) pain science for referring to the affective dimension of

pain, usually in contrast with the sensory dimension. For instance: Pain-unpleasantness is

often, though not always, closely linked to both the intensity and unique qualities of the

painful sensation.Pain science acknowledges, in a puzzling challenge to IASP definition, that

pain may be experienced as a sensation devoid of any unpleasantness: see below pain

asymbolia.

 Suffering is sometimes used in the specific narrow sense of physical pain, but more often it

refers to mental pain, or more often yet to pain in the broad sense. Suffering is described as

an individual's basic affective experience of unpleasantness and aversion associated with

harm or threat of harm.

 The terms pain and suffering are often used together in different senses which can become

confusing, for example:

being used as synonyms;

being used in contradistinction to one another: e.g. "pain is inevitable, suffering is

optional", or "pain is physical, suffering is mental";

being used to define each other: e.g. "pain is physical suffering", or "suffering is

severe physical or mental pain".

3.Different types of pain medication options.

Patients suffering from painful conditions need options to help treat their symptoms. The best

pain control can be achieved by trying to target appropriate medications for the underlying
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problem, and trying to minimize pain with different medication and non-pharmaceutical

treatments. Learn about different types of medications used to control pain.

4.Acetaminophen:

Tylenol (Acetaminophen) is used to treat pain. Unlike some medications for pain, Tylenol

does not have anti-inflammatory effects. Often, however, in cases of chronic pain, no

inflammation is at the site of the pain, and thus Tylenol may be an appropriate treatment

choice. Tylenol is safe when used appropriately, but can be dangerous when used

excessively. Patients should be aware of Tylenol that is mixed in with prescriptions such as

Percocet or Darvocet, and not take these medications as well as regular Tylenol.

5.Non-Steroidal Anti-Inflammatory Medications (NSAIDs):

The NSAIDs (such as Ibuprofen, Motrin, Aleve, etc.) are most beneficial in cases of acute

pain, or flare-ups in patients with chronic pain. NSAIDs are excellent at treating

inflammatory conditions including tendonitis, bursitis, and arthritis. In general, NSAID use is

limited for patients with chronic pain because of concerns about the development to stomach

problems. While the newer, so-called COX-2 inhibitors, such as Celebrex, were designed to

avoid this complication, caution should still be used when using these medications for long

periods of time.

6.Corticosteroids:

As with NSAIDs, corticosteroids are powerful anti-inflammatory medications, and best used

for acute pain or for flare-ups of a chronic inflammatory problem. Corticosteroids can either

be taken orally (such as Medrol, Prednisone), or injected into the soft tissues or joints

(cortisone injections).

7.Narcotics:

Narcotics should be considered if pain cannot be otherwise controlled. Although these

medications can be dangerous and addicting, they can also be extremely effective. While

narcotic medications are useful for acute pain, they also have significant side effects. The

short-acting types of these medications can lead to overuse and the development of tolerance.

Long-acting options have fewer side effects, and better control of chronic pain. Narcotics can
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become addictive when they are used for lengthy times without gradual reduction in the dose,

or if the medications are taken for reasons other than pain.

8.Anti-Convulsants:

Anti-convulsant medications are the category of medications that work to relieve nerve pain.

These medications alter the function of the nerve and the signals that are sent to the brain.

The most commonly prescribed anticonvulsant medication for nerve pain is called Neurontin

(Gabapentin). Another option that has more recently emerged, specifically for the treatment

of fibromyalgia, is called Lyrica(Pregabalin).

9.Local Anesthetics:

Local anesthetics can provide temporary pain relief to an area. When used in the setting of

chronic pain, local anesthetics are often applied as a topical patch to the area of pain.

Lidoderm comes in a patch that is applied to the skin and decreases the sensitivity of this

area.

Topic : Fluid And Electrolyte Balance In The High Acuity Patient

Topic Objective:

Following the completion of this topic, the learner will be able to

 Discuss the distribution of body fluids.

 Describe the regulation of fluid balance.

 Discuss fluid imbalance, including edema, third spacing, fluid volume deficit, and fluid

volume excess.

 Discuss the nursing implications associated with fluid imbalances.

 Discuss the extra cellular compartment electrolyte, sodium.

 Describe the extra cellular compartment electrolyte, chloride.

 Discuss the extra cellular compartment electrolyte, calcium.

 Discuss the intracellular compartment electrolyte, potassium.

 Describe the intracellular compartment electrolyte, magnesium.

 Discuss the intracellular compartment electrolyte, phosphorus (phosphate).

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

7
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Definition/Overview:

Electrolytes: Electrolytes are substances that become ions in solution and acquire the

capacity to conduct electricity. The balance of the electrolytes in our bodies is essential for

normal function of our cells and our organs. Common electrolytes that are measured by

doctors with blood testing include sodium, potassium, chloride, and bicarbonate. The

functions and normal range values for these electrolytes are described below.

Sodium: Sodium is the major positive ion (cation) in fluid outside of cells. The chemical

notation for sodium is Na+. When combined with chloride, the resulting substance is table

salt. Excess sodium (such as from fast food hamburger and fries) is excreted in the urine.

Sodium regulates the total amount of water in the body and the transmission of sodium into

and out of individual cells also plays a role in critical body functions. Many processes in the

body, especially in the brain, nervous system, and muscles, require electrical signals for

communication. The movement of sodium is critical in generation of these electrical signals.

Too much or too little sodium therefore can cause cells to malfunction, and extremes (too

much or too little) can be fatal. A Normal blood sodium level is 135 - 145

milliEquivalents/liter (mEq/L), or in international units, 135 - 145 millimoles/liter (mmol/L).

Potassium: Potassium is the major positive ion (cation) found inside of cells. The chemical

notation for potassium is K+. The proper level of potassium is essential for normal cell

function. Among the many functions of potassium in the body are regulation of the heartbeat

and function of the muscles. A seriously abnormal increase of potassium (hyperkalemia) or

decrease of potassium (hypokalemia) can profoundly affect the nervous system and increases

the chance of irregular heartbeats (arrhythmias), which, when extreme, can be fatal. The

normal blood potassium level is 3.5 - 5.0 milliEquivalents/liter (mEq/L), or in international

units, 3.5 - 5.0 millimoles/liter (mmol/L).

Chloride: Chloride is the major anion (negatively charged ion) found in the fluid outside of

cells and in blood. An anion is the negatively charged part of certain substances such as table

salt (sodium chloride or NaCl) when dissolved in liquid. Sea water has almost the same

concentration of chloride ion as human fluids. Chloride also plays a role in helping the body

maintain a normal balance of fluids.
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Bicarbonate: The bicarbonate ion acts as a buffer to maintain the normal levels of acidity

(pH) in blood and other fluids in the body. Bicarbonate levels are measured to monitor the

acidity of the blood and body fluids. The acidity is affected by foods or medications that we

ingest and the function of the kidneys and lungs. The chemical notation for bicarbonate on

most lab reports is HCO3- or represented as the concentration of carbon dioxide (CO2). The

normal serum range for bicarbonate is 22-30 mmol/L.

Key Points:

1.Chloride Balance

 The balance of chloride ion (Cl-) is closely regulated by the body. Significant increases or

decreases in chloride can have deleterious or even fatal consequences:

 Increased chloride (hyperchloremia): Elevations in chloride may be seen in diarrhea, certain

kidney diseases, and sometimes in overactivity of the parathyroid glands.

 Decreased chloride (hypochloremia): Chloride is normally lost in the urine, sweat, and

stomach secretions. Excessive loss can occur from heavy sweating, vomiting, and adrenal

gland and kidney disease.

 The normal serum range for chloride is 98 - 108 mmol/L.

2.Potassium and human body

Most of the body's potassium is located inside the cells. Potassium is necessary for the

normal functioning of cells, nerves, and muscles.

The body must maintain the potassium level in blood within a narrow range. A potassium

level that is too high or too low can have serious consequences, such as an abnormal heart

rhythm or even stopping of the heart (cardiac arrest). The body can use the potassium stored

within cells to help maintain a constant level of potassium in blood.

The body maintains the right level of potassium by matching the amount of potassium

consumed with the amount lost. Potassium is consumed in food and drinks that contain

electrolytes (including potassium) and lost primarily in urine. Some potassium is also lost

through the digestive tract and in sweat. Healthy kidneys can adjust the excretion of

potassium to match changes in consumption.
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Some drugs and certain conditions affect the movement of potassium into and out of cells,

which greatly influences the potassium level in blood.

3.Water and sodium Balance

Water and Na balance are closely interdependent. Total body water (TBW) is about 60% of

body weight (ranging from about 50% in obese people to 70% in lean people). Almost 2⁄3 of

TBW is in the intracellular compartment (intracellular fluid, or ICF); the other 1⁄3 is

extracellular (extracellular fluid, or ECF). Normally, about 25% of the ECF is in the

intravascular compartment; the other 75% is interstitial fluid. Fig. 1: Fluid and Electrolyte

Metabolism.

4.Molybdenum

Molybdenum is required for processing (metabolizing) nitrogen, activating certain enzymes,

and enabling cells to function normally. Molybdenum also helps break down sulfites (which

occur in foods naturally and are added as preservatives).

Molybdenum deficiency is rare. It may result from genetic disorders or inadequate

consumption. Symptoms seem to vary. They may include mental retardation, seizures,

increased heart and breathing rates, headache, nausea, vomiting, and coma.

Molybdenum excess is even rarer. It may cause swollen, painful joints and abnormalities of

the digestive tract, liver, and kidneys.

5.Problems With Electrolyte Balance

 The level of any electrolyte in the blood can become too high or too low. The main

electrolytes in the blood are sodium, potassium, calcium, magnesium, chloride, phosphate,

and carbonate. Most commonly, problems occur when the level of sodium, potassium, or

calcium is abnormal. Often, electrolyte levels change when water levels in the body change.

 Doctors refer to a low electrolyte level with the prefix "hypo-" and to a high level with the

prefix "hyper-." The prefix is combined with the scientific name of the electrolyte. For

example, a low level of potassium is called hypokalemia, and a high level of sodium is called

hypernatremia.
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 Older people are more likely to develop abnormalities in electrolyte levels for the same

reasons that they are more likely to become dehydrated or overhydrated. The main reason is

that as the body ages, the kidneys function less well. The use of certain drugs, including

diuretics and some laxatives, can increase the risk of developing electrolyte abnormalities.

Problems with walking can increase the risk of developing electrolyte abnormalities because

getting fluids and food may be difficult. Many chronic disorders (such as Paget's disease) and

any disorder that causes fever, vomiting, or diarrhea can result in electrolyte abnormalities.

 Electrolyte abnormalities can be diagnosed by measuring electrolyte levels in a sample of

blood or urine. Other tests may be needed to determine the cause of the abnormalities.

 To treat a low level of some electrolytes, such as sodium or potassium, doctors usually advise

eating foods rich in the electrolyte or taking supplements. If the level is very low, the

electrolyte may be given through a tube inserted in a vein (intravenously). If the level is high,

treatment consists of consuming more fluids. Sometimes fluids must be given intravenously.

Sometimes treatment is more complex because the disorder causing the electrolyte

abnormality must be treated.

Topic : Determination And Assessment Of Pulmoncay Gas Exchange

Topic Objective:

Following completion of this topic, the learner will be able to

 Determinants of Pulmonary Gas Exchange

 Explain the conducting airway and the concept of ventilation.

 Discuss external respiration and pulmonary gas diffusion.

 Discuss pulmonary perfusion.

 Identify mechanisms that the body uses to compensate for acidbase imbalances, and

differentiate between respiratory acidosis and alkalosis, and metabolic acidosis and alkalosis.

 Assessment of Pulmonary Gas Exchange

 Discuss a respiratory nursing assessment.

 Describe various tests used to evaluate pulmonary function.

 Identify normal values for and interpret arterial blood gases.

 Recognize mixed acidbase disorders.

 Discuss noninvasive methods of monitoring gas exchange and applications.

 Perform selected respiratory calculations.
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Definition/Overview:

Gas Exchange: Gas exchange or respiration takes place at a respiratory surfacea boundary

between the external environment and the interior of the body. For unicellular organisms the

respiratory surface is Fick's law we can predict that respiratory surfaces must have:

 a large surface area

 thin permeable surface

 a moist exchange surface

Diffusion: Blood carries oxygen, carbon dioxide and hydrogen ions between tissues and the

lungs.

Pulmonary Gas exchange: The pulmonary artery branches rapidly to give rise to nearly 300

billion pulmonary capillaries. Gas exchange between the alveolar gases and blood occurs

within the lung capillaries. Gas exchange between alveoli and pulmonary capillary blood is

by simple diffusion. O2 diffuses from the alveolus to the pulmonary capillary blood, while

CO2 diffuses in the reverse direction, as determined by their respective concentration

gradients.

Respiratory Quotient: The respiratory quotient (or RQ or respiratory coefficient), is a

unitlessnumber used in calculations of basal metabolic rate (BMR) when estimated from

carbon dioxide production. Such measurements, like measurements of oxygen uptake, are

forms of indirect calorimetry. It is measured using Ganong's Respirometer. It can be used in

the alveolar gas equation.

Respiration: In animal physiology, respiration is the transport of Oxygen from the outside

air to the cells within tissues and the transport of carbon dioxide in the opposite direction.

This is in contrast to the biochemical definition of respiration, which refers to cellular

respiration: the metabolic process by which an organism obtains energy by reacting oxygen

with glucose to give water, carbon dioxide and ATP (energy). Although physiologic

respiration is necessary to sustain cellular respiration and thus life in animals, the processes

are distinct: cellular respiration takes place in individual cells of the animal, while

physiologic respiration concerns the bulk flow and transport of metabolites between the

organism and external environment.
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Key Points:

1.Gas exchange in humans and mammals

In humans and mammals, respiratory gas exchange or ventilation is carried out by

mechanisms of the heart and lungs. The blood is subjected to a transient electric field (QRS

waves of the EKG) in the heart which dissociates molecules of different charge. The blood,

being a polar fluid, aligns dipoles with the electric field, is released, and then oscillates in a

damped driven oscillation to form J or Osborn Waves, T, U, and V waves. The electric field

exposure and subsequent damped driven oscillation dissociate gas from hemoglobin,

primarily CO2, but more importantly BPG, which has a higher affinity for hemoglobin than

does oxygen, due in part to its opposite charge. Completely dissociated hemoglobin (which

will even effervesce if the electric field is too strongthe reason defibrillation joules are

limited, to avoid bubble emboli that may clog vessels in the lung) enters the lung in red blood

cells ready to be oxygenated.

Convection occurs over the majority of the transport pathway. Diffusion occurs only over

very short distances. The primary force applied in the respiratory tract is supplied by

atmospheric pressure. Total atmospheric pressure at sea level is 760 mmHg (101 kPa), with

oxygen (O2) providing a partial pressure (pO2) of 160 mmHg, 21% by volume, at the

entrance of the nares, a partial pressure of 150 mmHg in the trachea due to the effect of

partial pressure of water vapor, and an estimated pO2 of 100 mmHg in the alveoli sac,

pressure drop due to conduction loss as oxygen travels along the transport passageway.

Atmospheric pressure decreases as altitude increases making effective breathing more

difficult at higher altitudes. Higher BPG levels in the blood are also seen at higher elevations,

as well.

Similarly CO2 which is a result of tissue cellular respiration also exchange. The pCO2

changes from 45 mmHg to 40 mmHg in the alveoli. The concentration of this gas in the

breath can be measured using a capnograph. As a secondary measurement, respiration rate

can be derived from a CO2 breath waveform.

Gas exchange occurs only at pulmonary and systemic capillary beds, but anyone can perform

simple experiments with electrodes in blood on the bench-top to observe electric field

stimulated effervescence.
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Trace gases present in breath at levels lower than a part per million are ammonia, acetone,

isoprene. These can be measured using selected ion flow tube mass spectrometry.

2.Process of diffusion:

The majority (70%) of CO2 transported in the blood is dissolved in plasma (primarily as

dissolved bicarbonate; 60%). A smaller fraction (30%) is transported in red blood cells

combined with the globin portion of hemoglobin as carbaminohaemoglobin.

As CO2 diffuses into the blood stream 93% goes into red blood cells and 7% is dissolved in

plasma. 70% is converted into H2CO3 by carbonic anhydrase. The H2CO3 dissociates into

H+ and HCO3−. The HCO3− moves out of the red blood cells in exchange for Cl− (chloride

shift). The hydrogen ions are removed by buffers in the blood (Hb).

3.Respiratory Calculation:

 The respiratory quotient (RQ) is calculated from the ratio:

 RQ = CO2 produced / O2 consumed

 In this calculation, the CO2 and O2 must be given in the same units, and in quantities

proportional to the number of molecules. Acceptable inputs would be either moles, or else

volumes of gas at standard temperature and pressure (time units may be included, but they

cancel out since they must be the same in numerator and denominator).

 Many metabolized substances are compounds containing only the elements carbon, hydrogen,

and oxygen. Examples include fatty acids, glycerol, carbohydrates, deamination products,

and ethanol. For complete oxidation of such compounds, the chemical equation is

 CxHyOz + (x + y/4 - z/2) O2 ---> x CO2 + (y/2) H2O and thus metabolism of this compound

gives an RQ of x/(x + y/4 - z/2).

 The range of respiratory coefficients for organisms in metabolic balance usually ranges from

1.0 (representing the value expected for pure carbohydrate oxidation) to ~0.7 (the value

expected for pure fat oxidation). See BMR for a discussion of how these numbers are

derived. A mixed diet of fat and carbohydrate results in an average value between these

numbers. An RQ may rise above 1.0 for an organism burning carbohydrate to produce or "lay

down" fat (for example, a bear preparing for hibernation).
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 RQ value corresponds to a caloric value for each liter (L) of CO2 produced. If O2

consumption numbers are available, they are usually used directly, since they are more direct

and reliable estimates of energy production.

 RQ as measured includes a contribution from the energy produced from protein. However,

due to the complexity of the various ways in which different amino acids can be metabolized,

no single RQ can be assigned to the oxidation of protein in the diet.

4.Respiration Physiology

In unicellular organisms, simple diffusion is sufficient for gas exchange: every cell is

constantly bathed in the external environment, with only a short distance for gases to flow

across. In contrast, complex multicellularanimals such as humans have a much greater

distance between the environment and their innermost cells, thus, a respiratory system is

needed for effective gas exchange. The respiratory system works in concert with a circulatory

system to carry gases to and from the tissues.

In air-breathing vertebrates such as humans, respiration of oxygen includes four stages:

 Ventilation, moving of the ambient air into and out of the alveoli of the lungs.

 Pulmonary gas exchange, exchange of gases between the alveoli and the pulmonary

capillaries.

 Gas transport, movement of gases within the pulmonary capillaries through the circulation to

the peripheral capillaries in the organs, and then a movement of gases back to the lungs along

the same circulatory route.

 Peripheral gas exchange, exchange of gases between the tissue capillaries and the tissues or

organs, impacting the cells composing these and mitochondria within the cells.

Respiratory physiology is the branch of human physiology concerned with respiration.

Topic : Alterations In Pulmonary Gas Exchange

Topic Objective:

Following completion of this topic, the learner will be able to

 Explain the basic difference between restrictive and obstructive pulmonary diseases.
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 Discuss the pathophysiologic basis of respiratory failure.

 Describe acute lung injury (ALI)/acute respiratory distress syndrome (ARDS).

 Explain acute pulmonary embolism.

 Explain severe acute respiratory syndrome (SARS).

 Describe the principles and management of chest drainage.

 Develop a plan of care for a patient with altered respiratory function.

Definition/Overview:

Pulmonary disease: Chronic obstructive pulmonary disease (COPD) is a disease of the lungs

in which the airways become narrowed. This leads to a limitation of the flow of air to and

from the lungs causing shortness of breath. In contrast to asthma, the limitation of airflow is

poorly reversible and usually gradually gets worse over time.

Severe Acute Respiratory Syndrome: Severe Acute Respiratory Syndrome (SARS) is a

respiratory disease in humans which is caused by the SARS coronavirus (SARS-CoV). There

has been one near pandemic to date, between November 2002 and July 2003, with 8,096

known infected cases and 774 deaths (a case-fatality rate of 9.6%) worldwide being listed in

the World Health Organization's (WHO) 21 April 2004 concluding report.

Pulmonary embolism: Pulmonary embolism (PE) is a blockage of the pulmonary artery or

one of its branches, usually occurring when a venous thrombus (blood clot from a vein)

becomes dislodged from its site of formation and embolizes to the arterial blood supply of

one of the lungs. This process is termed thromboembolism.

Key Points:

1.Pulmonary Diseases cause and effect

COPD is caused by noxious particles or gases, most commonly from smoking, which trigger

an abnormal inflammatory response in the lung. The inflammatory response in the larger

airways is known as chronic bronchitis, which is diagnosed clinically when people regularly

cough up sputum. In the alveoli, the inflammatory response causes destruction of the tissue of

the lung, a process known as emphysema. The natural course of COPD is characterized by

occasional sudden worsenings of symptoms called acute exacerbations, most of which are

caused by infections or air pollution.
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The diagnosis of COPD requires lung function tests. Important management strategies are

smoking cessation, vaccinations, rehabilitation and drug therapy (often using inhalers). Some

patients go on to requiring long-term oxygen therapy or lung transplantation.

Worldwide, COPD ranked sixth as the cause of death in 1990. It is projected to be the third

leading cause of death worldwide by 2020 due to an increase in smoking rates and

demographic changes in many countries. COPD is the 4th leading cause of death in the U.S.,

and the economic burden of COPD in the U.S. in 2007 was $42.6 billion in health care costs

and lost productivity.

COPD is also known as chronic obstructive lung disease (COLD), chronic obstructive airway

disease (COAD), chronic airflow limitation (CAL) and chronic obstructive respiratory

disease.

2.SARS may be suspected in a patient who has:

 Any of the symptoms including a fever of 38 C (100.4 F) or more AND

 Either a history of:

 Contact (sexual or casual) with someone with a diagnosis of SARS within the last 10 days

OR

 Travel to any of the regions identified by the WHO as areas with recent local transmission of

SARS (affected regions as of 10 May 2003 were parts of China, Hong Kong, Singapore and

the province of Ontario, Canada).

 A probable case of SARS has the above findings plus positive chest x-ray findings of atypical

pneumonia or respiratory distress syndrome.

 With the advent of diagnostic tests for the coronavirus probably responsible for SARS, the

WHO has added the category of "laboratory confirmed SARS" for patients who would

otherwise fit the above "probable" category who do not (yet) have the chest x-ray changes but

do have positive laboratory diagnosis of SARS based on one of the approved tests (ELISA,

immunofluorescence or PCR).
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3.Diagnosis of Pulmonary embolism

The diagnosis of PE is based primarily on validated clinical criteria combined with selective

testing because the typical clinical presentation (shortness of breath, chest pain) cannot be

definitively differentiated from other causes of chest pain and shortness of breath.

The decision to do medical imaging is usually based on clinical grounds, i.e. the medical

history, symptoms and findings on physical examination.

The most commonly used method to predict clinical probability, the Wells score, is a clinical

prediction rule, whose use is complicated by multiple versions being available. In 1995,

Wells et al initially developed a prediction rule (based on a literature search) to predict the

likelihood of PE, based on clinical criteria. The prediction rule was revised in 1998. This

prediction rule was further revised when simplified during a validation by Wells et al in 2000.

In the 2000 publication, Wells proposed two different scoring systems using cutoffs of 2 or 4

with the same prediction rule. In 2001, Wells published results using the more conservative

cutoff of 2 to create three categories. An additional version, the "modified extended version",

using the more recent cutoff of 2 but including findings from Wells's initial studies were

proposed. Most recently, a further study reverted to Wells's earlier use of a cutoff of 4 points

to create only two categories.

Topic : Mechanical Ventilation

Topic Objective:

Following completion of this topic, the learner will be able to

 Correctly state why a mechanical ventilator is not a mechanical respirator.

 Identify criteria used to determine the need for mechanical ventilator support.

 Discuss the equipment necessary to initiate mechanical ventilation.

 Describe the types of mechanical ventilators, based on mechanism of force and cycling

mechanism.

 Explain the commonly monitored ventilator settings.

 Briefly explain two methods of providing noninvasive ventilatory support.
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 Discuss the major complications of mechanical ventilation.

 Explain the cause and prevention of artificial airway complications.

 Describe the care of the patient requiring mechanical ventilation.

 Describe the weaning process.

Definition/Overview:

Medical Ventilation: In medicine, mechanical ventilation is a method to mechanically

assist or replace spontaneous breathing when patients cannot do so on their own, and must be

done so after invasive intubation with an endotracheal or tracheostomy tube through which

air is directly delivered (in contrast to non-invasive ventilation). In many cases, mechanical

ventilation is used in acute settings such as in the ICU for a short period of time during a

serious illness. For some patients who have certain chronic illnesses that require long-term

ventilation assistance, they are also able to do so at home or other nursing/rehabilitation

institution with the help of respiratory therapists and physicians.

Forms of mechanical ventilation: The main form of mechanical ventilation currently is

positive pressure ventilation, which works by increasing the pressure in the patient's airway

and thus forcing additional air into the lungs. This is in contrast to the more historically

common negative pressure ventilators (for example, the "iron lung") that create a negative

pressure environment around the patient's chest, thus sucking air into the lungs. Although

often a life-saving technique, mechanical ventilation carries many potential complications

including pneumothorax, airway injury, alveolar damage, and ventilator-associated

pneumonia, among others. Accordingly it is generally weaned off or to minimal settings as

soon as possible.

Weaning: Weaning is the term used to describe the process of switching a baby from:

 Breast-feeding to bottle-feeding.

 Breast- or bottle-feeding to a cup.

 Breast- or bottle-feeding to solid foods.

Your baby will go through one or more of these weaning processes. All types of weaning

usually work best when they are done graduallyover several weeks, months, or even longer.
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Weaning a baby from the breast is a big change for moms as well as babies. Besides affecting

you physically, it may also affect you emotionally.

Some moms feel a little sad to lose some of the closeness that breast-feeding provides. But

you will also have more freedom, because others can feed your baby. Don't be surprised if

you feel both happy and sad that your child is becoming more independent.

Airway Management: Airway management involves ensuring that the patient has a patent

airway through which effective ventilation can take place.

Key Points:

1.Function of medical ventilation

 In its simplest form, a modern positive pressure ventilator consists of a compressible air

reservoir, air and oxygen supplies, a set of valves and tubes, and a disposable or reusable

"patient circuit". The air reservoir is pneumatically compressed several times a minute to

deliver room-air, or in most cases, an air/oxygen mixture to the patient. When overpressure is

released, the patient will exhale passively due to the lungs' elasticity, the exhaled air being

released usually through a one-way valve within the patient circuit. The oxygen content of

the inspired gas can be set from 21 percent (ambient air) to 100 percent (pure oxygen).

Pressure and flow characteristics can be set mechanically or electronically.

 Ventilators may also be equipped with monitoring and alarm systems for patient-related

parameters (e.g. pressure, volume, and flow) and ventilator function (e.g. air leakage, power

failure, and mechanical failure), backup batteries, oxygen tanks, and remote control. The

pneumatic system is nowadays often replaced by a computer-controlled turbopump.

 Modern ventilators are electronically controlled by a small embedded system to allow exact

adaptation of pressure and flow characteristics to an individual patient's needs. Fine-tuned

ventilator settings also serve to make ventilation more tolerable and comfortable for the

patient. In Germany, Canada, and the United States, respiratory therapists are responsible for

tuning these settings.

 The patient circuit usually consists of a set of three durable, yet lightweight plastic tubes,

separated by function (e.g. inhaled air, patient pressure, exhaled air). Determined by the type

of ventilation needed, the patient-end of the circuit may be either noninvasive or invasive.
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 Noninvasive methods, which are adequate for patients who require a ventilator only while

sleeping and resting, mainly employ a nasal mask. Invasive methods require intubation,

which for long-term ventilator dependence will normally be a tracheotomy cannula, as this is

much more comfortable and practical for long-term care than is larynx or nasal intubation.

2.Airway management

An obstructed airway means that the body is deprived of oxygen. If ventilation is not

reestablished, brain death will occur within minutes. The primary purpose of airway

management is to provide a continuously open airway along with a continuous source of

oxygen. When a patient is critically ill and requires an artificial airway and mechanical

ventilation, it is the responsibility of the healthcare professionals caring for the patient to

ensure that the airway is secure.

Another goal of airway management is to provide an artificial airway that is as close to the

patient's natural airway as possible. This may mean mechanically performing physiological

functions such as humidifying inspired air and removing secretions.

Precautions

Airway management is a necessity for any patient who has an artificial airway. If the patient

is restless or agitated, it is recommended that activities such as suctioning or endotracheal

tube care be postponed until either the patient is calm or a sedative has been given. This is to

avoid inadvertent removal of the airway. However, if the patient's respiratory status is

unstable, suctioning or repositioning the endotrachealtube should be done if it will stabilize

the patient.

Description

Airway management consists of much more than just keeping the breathing tube in the

correct position. The tube must be managed so that it allows optimal ventilation with the

fewest complications.
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Topic : Nursing Care Of The Patient With Altered Pulmonary Gas Exchange

Topic Objective:

Following completion of this topic, given a specific clinical situation, the learner will be able

to

 Interpret the significance of laboratory data.

 Interpret the significance of assessment data.

 Develop appropriate desired patient outcomes.

 Apply knowledge of the patient with altered respiratory function to develop a plan of nursing

interventions.

 Describe the nursing management of the patient with restrictive and obstructive pulmonary

diseases.

Definition/Overview:

Respiratory Function: Gasses are able to move in and out of the lungs through muscular

energy exerted on the thorax and changes between intrathoracic and atmospheric pressures.

The pressure within the lungs and thorax must be less than atmospheric pressure for

inspiration to occur. Air then flows from an area of higher pressure to one of lower pressure.

As the diaphragm and intercostal muscles work to increase the size of the thorax,

intrathoracic pressure decreases below atmospheric pressure and air moves into the lungs.

During exhalation, the inspiratory muscles relax, and the elastic recoil of the lung tissues,

combined with a rise in intrathoracicpressure, causes air to move out of the lungs.

Chronic obstructive pulmonary disease:Chronic obstructive pulmonary disease (COPD) is

a disease of the lungs in which the airways become narrowed. This leads to a limitation of the

flow of air to and from the lungs causing shortness of breath. In contrast to asthma, the

limitation of airflow is poorly reversible and usually gradually gets worse over time.
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Key Points:

1.Respiratory Functions

 Structures in the respiratory conduction system help conduct air into the lungs where the

exchange of oxygen and carbon dioxide takes place. The respiratory conduction system is

divided into the upper and lower airways.

 The upper airway consists of the nose, pharynx, epiglottis, and larynx. The upper airway

structures protect the lower airway from foreign materials, and warm, filter, and humidify

inspired air.

 Lower airway structures include the trachea, left and right mainstem bronchi, segmental

bronchi, and terminal bronchioles. The lower airway structures conduct air through the many

branches of the respiratory tree to the alveolar level where gas exchange takes place. Gas

exchange takes place in the alveoli, small air sacs at the end of the respiratory bronchioles.

 Carbon dioxide must be eliminated on a continuous basis to maintain the body's acid-base

balance. Acid-base balance is controlled by chemoreceptors located near the respiratory

center that are sensitive to changes in the pH of cerobrospinal fluid. When ventilation is

inadequate, the pH drops and the carbon dioxide level rises. The rise in carbon dioxide

stimulates the respiratory center to increase the rate and depth of respirations to remove

excess carbon dioxide.

 If hypoventilation becomes chronic, as in patients with chronic obstructive pulmonary disease

(COPD), chemoreceptors lose their sensitivity and respond to increases in carbon dioxide

levels inadequately. When central chemoreceptors fail, peripheral chemoreceptors attempt to

regulate respiratory function and restore acid-base balance. Peripheral chemoreceptors are

sensitive to the amount of oxygen in peripheral blood. Therefore, the patient's stimulus to

breathe is no longer an increase in carbon dioxide levels, but from a low oxygen level sensed

by peripheral chemoreceptors. If the blood oxygen level is increased significantly by giving

supplemental oxygen, the peripheral chemoreceptors will not stimulate breathing, resulting in

apnea. This alteration in physiologic function is the reason that patients with COPD are given

supplemental oxygen at very low levels.

2.Symptoms of Chronic obstructive pulmonary disease

One of the most common symptoms of COPD is shortness of breath (dyspnea). People with

COPD commonly describe this as: My breathing requires effort, I feel out of breath or I can

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

23
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



not get enough air in. People with COPD typically first notice dyspnea during vigorous

exercise when the demands on the lungs are greatest. Over the years, dyspneatends to get

gradually worse so that it can occur during milder, everyday activities such as housework. In

the advanced stages of COPD, dyspnea can become so bad that it occurs during rest and is

constantly present. Other symptoms of COPD are a persistent cough, sputum or mucus

production, wheezing, chest tightness and tiredness. People with advanced (very severe)

COPD sometimes develop respiratory failure. When this happens, cyanosis, a bluish

discoloration of the lips caused by a lack of oxygen in the blood, can occur. An excess of

carbon dioxide in the blood can cause headaches, drowsiness or twitching (asterixis). A

complication of advanced COPD is cor pulmonale, a strain on the heart due to the extra work

required by the heart to pump blood through the affected lungs. Symptoms of cor pulmonale

are peripheral edema, seen as swelling of the ankles, and dyspnea.

There are a few signs of COPD that a healthcare worker may detect although they can be

seen in other diseases. Some people have COPD and have none of these signs.

3.Common signs of Chronic obstructive pulmonary disease

 tachypnea, a rapid breathing rate

 wheezing sounds or crackles in the lungs heard through a stethoscope

 breathing out taking a longer time than breathing in

 enlargement of the chest, particularly the front-to-back distance (hyperinflation)

 active use of muscles in the neck to help with breathing

 breathing through pursed lips

Topic : Determination And Assessment Of Cardiac Output

Topic Objective:

Following completion of this topic, the learner will be able to

 Define and state adult normal values for cardiac output, cardiac index, heart rate, and stroke

volume.

 Discuss how preload, contractility, and after load impact stroke volume.

 Describe the relationship of stroke volume and preload in terms of the FrankStarling law.
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 Describe the relationship among pressure, flow, and resistance and how these impact cardiac

output.

 Discuss factors that influence myocardial contractility.

 State some of the conditions that affect heart rate, preload, contractility, and after load.

 Identify the common clinical assessments that evaluate heart rate, preload, contractility, and

after load.

 Describe various cardiovascular diagnostic procedures used to evaluate the components of

cardiac output.

 Discuss nursing responsibilities in caring for a patient receiving cardiovascular diagnostic

procedures.

Definition/Overview:

Cardiac output: Cardiac output is a primary determinant of global oxygen transport from the

heart to the body. Also, because the major function of the cardiovascular system is to supply

sufficient amounts of oxygen to meet the metabolic demands of the tissues, it appears

reasonable to measure cardiac output in the assessment of cardiovascular insufficiency.

Regrettably, numerous studies have shown that neither absolute values for cardiac output nor

its change in response to therapy reflect the adequacy of local blood flow or outcome from

critical illness [1,2]. Clearly, one may have a cardiac output within the normal range (e.g. 2.5

l/min per m2) and still be in circulatory shock if metabolic demand is increased or blood flow

distribution is deranged. Treating septic shock patients with the goal of augmenting cardiac

output to high levels (i.e. >3.5 l/min per m2) does not improve survival rates [3,4,5] and may

actually increase mortality .

Cardiac catheterization: Cardiac catheterization is the passage of a catheter through

peripheral arteries or veins into cardiac chambers and coronary arteries. Cardiac

catheterization can be used to perform various tests, including angiography, intravascular

ultrasonography, and measurement of cardiac output (CO), endomyocardial biopsy, and

measurements of myocardial metabolism. These tests define coronary artery anatomy, cardiac

anatomy, and cardiac function to establish diagnoses and help select treatment. Cardiac

catheterization is also the basis for several therapeutic interventions.

Cardiovascular Diagnostic Testing:Screenings and advanced diagnostic tests provide

important insights about the heart and blood vessels. Physicians at Central DuPageHospital
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use sophisticated technologies to provide comprehensive detail about the structure and

function of the heart and blood vessels. We provide diagnostics for adults and children.

Key Points:

1. Cardiac catheterization Procedure

 Patients must be npo for 4 to 6 h before cardiac catheterization. Most patients do not require

overnight hospitalization.

 Left heart catheterization is most commonly used to assess coronary artery anatomy; it is also

useful for assessing aortic BP and systemic vascular resistance, aortic and mitral valve

function, and left ventricular (LV) pressure and function. The procedure is done by

percutaneous femoral, radial, or brachial artery puncture, and a catheter is passed into the

coronary artery ostia or across the aortic valve into the LV. Catheterization of the left atrium

(LA) and LV is occasionally done using transseptal perforation during right heart

catheterization.

 Right heart catheterization is most commonly used to assess right atrial (RA), right

ventricular (RV), and pulmonary artery pressure and pulmonary artery occlusion pressure

(PAOP)see Fig. 1: Cardiovascular Tests and Procedures: Diagram of the cardiac cycle,

showing pressure curves of the cardiac chambers, heart sounds, jugular pulse wave, and the

ECG.Figures ; see Approach to the Critically Ill Patient: Pulmonary artery occlusion pressure

(PAOP); PAOP approximates LA and, LV end-diastolic pressure. In seriously ill patients,

PAOP helps assess volume status and, with simultaneous measurements of CO, can help

guide therapy. Right heart catheterization is also useful for assessing pulmonary vascular

resistance, tricuspid or pulmonic valve function, and RV pressure; RV pressure may help in

the diagnosis of cardiomyopathy, constrictive pericarditis, and cardiac tamponade when

noninvasive testing is nondiagnostic. The procedure is done by femoral, subclavian, internal

jugular, or antecubital vein puncture; a catheter is passed into the RA, through the tricuspid

valve, into the RV, and across the pulmonary valve into the pulmonary artery (see Approach

to the Critically Ill Patient: Procedure). Selective catheterization of the coronary sinus can

also be done.
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2.Stress test

A stress test is a non-invasive test that helps the physician identifies how well your heart

works during exercise or exertion. During this test, you may walk or run on a treadmill while

monitors measure how hard your blood is pumping.

For a nuclear stress test, you would be injected with a mildly radioactive substance before

doing the stress test. This helps the doctor see how blood is flowing during exercise. The

radioactive substance is excreted from the body within 24-48 hours.

3.Echocardiography

Echocardiography is a noninvasive test that uses sound waves to produce a study of the

motion of the heart's chambers and valves. The echo sound waves create an image on the

monitor as an ultrasound transducer is passed over the heart.

4.Electrocardiogram

An electrocardiogram (EKG or ECG) monitors the hearts electrical function and rhythm

during normal activity.

A Holter monitor is an ECG recording done over a period of 24or more hours. Three

electrodes are attached to the patient's chest and connected to a small portable ECG recorder

by lead wires.

5.Angiogram

An angiogram (also called arteriogram) is a special X-ray of the heart and arteries. It is used

to identify blockages and damage in the heart and blood vessels. For this test, you would be

injected with a special dye that the X-ray can detect. The dye may be injected via a very

small tube (catheter) that is inserted through the groin or arm.

In Section 2 of this course you will cover these topics:
Hemodynamic: Monitoring

Electrocardiographic Monitoring And Conduction Abnormalities
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Alterations In Myocardial Tissue Perfusion

Alterations In Cardiac Output

Nursing Care Of The Patient With Altered Myocardial Tissue Perfusion

Oxygenation

Shock States

Multiple Organ Dysfunction Syndrome

Topic : Hemodynamic: Monitoring

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the purpose and functional components of a basic pulmonary artery catheter.

 Explain how cardiac output is measured in the clinical setting.

 Recognize a normal right a trial waveform pattern.

 Relate right ventricular preload to right a trial pressure.

 Identify common physical findings and nursing interventions related to abnormal right a trial

pressures.

 Recognize a normal right ventricular waveform.

 Identify appropriate nursing interventions related to right ventricular waveforms.

 Recognize a normal pulmonary artery waveform pattern.

 Identify common physical findings and nursing interventions related to abnormal pulmonary

artery pressures.

 Recognize a normal pulmonary artery wedge waveform.

 Relate left ventricular preload to pulmonary artery wedge pressure.

 Identify common physical findings and appropriate nursing interventions related to abnormal

pulmonary artery wedge pressures.

 Understand the physiology underlying the systemic arterial waveform.

 Identify the components of a normal arterial waveform.

 Understand the implications of selected derived hemodynamic parameters.

 Calculate cardiac index, stroke volume index, mean arterial pressure, systemic vascular

resistance, pulmonary vascular resistance, left ventricular stroke work index, and right

ventricular stroke work index.
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Definition/Overview:

Pulmonary artery catheterization: In medicine pulmonary artery catheterization (PAC) is

the insertion of a catheter into a pulmonary artery. Its purpose is diagnostic; it is used to

detect heart failure or sepsis, monitor therapy, and evaluate the effects of drugs. The

pulmonary artery catheter allows direct, simultaneous measurement of pressures in the right

atrium, right ventricle, pulmonary artery, and the filling pressure ("wedge" pressure) of the

left atrium.

Hemodynamic monitoring

There are both invasive and noninvasive techniques that can be used to determine the

hemodynamic status of the patient. Taking a simple blood pressure with a cuff is a

hemodynamic measurement. By taking a blood pressure, you can determine three

homodynamic parameters. The systolic pressure, the diastolic pressure, and, using these two

numbers, you can calculate the mean pressure. Hemodynamic monitoring can be much more

involved than a simple blood pressure reading. It may involve actual measurements of

pressures directly within the heart. For our purposes we will be primarily talking about the

latter. That is, invasive homodynamic monitoring. With the arrival of our modern technology,

and improvements in biomedical engineering, we are now able to monitor the hemodynamic

status of patients continuously. Invasive hemodynamic monitoring allows the nurse to have

access too much more information about the status of the patient that is available by simple

physical examination. However, keep in mind that hemodynamic monitoring will never

replace hands on patient assessment. Parameters said chest cardiac output (CO), cardiac index

(CI), pulmonary artery wage pressures (PAWP), and cardiac index (CI) are just a few of the

pressures which can be monitored to a special indwelling catheter, the Swan-Gantz or

pulmonary artery catheter.

Pulmonary Capillary Wedge Pressure: Pulmonary capillary wedge pressure (PCWP)

provides an indirect estimate of left atrial pressure (LAP). Although left ventricular pressure

can be directly measured by placing a catheter into the left ventricle by feeding it through a

peripheral artery, into the aorta, and then into the ventricle, it is not feasible to advance this

catheter back into the left atrium. LAP can be measured by placing a special catheter into the

right atrium then punching through the interatrial septum; however, for obvious reasons, this

is not usually performed because of damage to the septum and potential harm to the patient.
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Key Points:

1.Pulmonary artery catheter

 The catheter is introduced through a large veinoften the internal jugular, subclavian, or

femoral veins. From this entry site, it is threaded, often with the aid of fluoroscopy, through

the right atrium of the heart, the right ventricle, and subsequently into the pulmonary artery.

 The standard pulmonary artery catheter has two lumens (Swan-Ganz) and is equipped with an

inflatable balloon at the tip, which facilitates its placement into the pulmonary artery through

the flow of blood. The balloon, when inflated, causes the catheter to "wedge" in a small

pulmonary blood vessel. So wedged, the catheter can provide a measurement of the pressure

in the left atrium of the heart, termed Left Ventricular End Diastolic Pressure or LVEDP.

 Modern catheters have multiple lumens (multiple tubes) five or six are common and have

openings along the length to allow administration of inotropes and other drugs directly into

the atrium. The other major change is the addition of a small themistor (temp probe) about 3

cms behind the tip. Either cold fluid under 10 Celsius or room temperature (not as accurate)

is injected into an opening in the Right atrium, typically 10 ml of saline (0.9% NaCL).

 As this cooler fluid passes the tip thermistor, a very brief drop in the blood temperature is

recorded. By attaching both the injector site and the ventricular thermistor to a small

computer, the thermodilution curve can be plotted. If details about the patients body mass

index (size); core temp, Systolic, diastolic, central venous pressure CVP (measured from the

atrium by the third lumen simultaneously) and pulmonary artery pressure are input, a

comprehensive flow vs pressure map can be calculated. In crude terms, this measurement

compares left and right cardiac activity and calculates pre-load and after load flow and

pressures which theoretically if stabilised or adjusted with drugs to either constrict/dilate the

vessels i.e. raise/lower the pressure of blood flow to the lungs in order to maximise oxygen

for delivery to the body tissues. The true art remains with the consultant physician or

intensivist in the balancing fluid load, which is why the ability to record results is not a

guarantee of patient survivability, so much so the catheter which is usually yellow has been

nicknamed "The kiss of the yellow snake".

 Drugs to achieve these changes can be delivered into the Atrium via the fourth lumen, usually

dedicated to medication. Common drugs used are various inotropes, nor-adrenaline or even

atropine. A further set of calculations can be made by measuring the arterial blood and central
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venous (from the 3rd lumen) and inputting these figures into a spreadsheet or the Cardiac

output computer, if so equipped, and plotting an Oxygen Delivery profile.

 One further (expensive) development in recent years has been the invention of a catheter with

a fibre-optic based probe which is extended and lodged into the ventricle wall providing

instant readings of SvO2 or oxygen saturation of the ventricle tissues. This technique has a

finite life as the sensor becomes coated with protein and it can irritate the ventricle via the

contact area.

 Recent variations in design are the incorporation of a heating coil on the catheter (30cms

from the tip, residing in the atrium area) which eliminates the cold fluid bolus, a major factor

in human technique variation.

 Various other techniques have largely relegated the PA catheter to history, eg the lithium

dilution technique; the external bio-resistance monitor or the very simple and reliable

technique of oesophageal Doppler measurements of the descending aorta.

2.Components of a Hemodynamic Monitoring System

There may be some small variations of the requirements of a hemodynamic monitoring

system depending on the manufacturer requirement and the type of system employed by your

institution. Generally there are three components of a hemodynamic monitoring system.

The amplifier is located inside the bedside monitor. It increases the size of signal from the

transducer. There must be a recorder or monitor to display the signal and record information.

A transducer is needed which changes the mechanical energy or the pressures of pulse into

electrical energy. In addition to these three components there is some supplemental

equipment which is required. Pressure tubing is necessary since changes in pressure from

tubing distention will affect your readings. The tubing must have a continuous flush device as

well as a manual one with transducer. There must be a pressure bag containing a heparin

solution of 1000 units in 500 ml of normal saline. Some institutions require the transducer be

mounted on an IV pole. There should be a pressure cable that carries information from the

transducer to the amplifier.

3.Pulmonary Capillary Wedge Pressure

PCWP is measured by inserting balloon-tipped, multi-lumen catheter (Swan-Ganzcatheter)

into a peripheral vein, then advancing the catheter into the right atrium, right ventricle,
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pulmonary artery, and then into a branch of the pulmonary artery. Just behind the tip of the

catheter is a small balloon that can be inflated with air (~1 cc). The catheter has one opening

(port) at the tip (distal to the balloon) and a second port several centimeters proximal to the

balloon. These ports are connected to pressure transducers. When properly positioned in a

branch of the pulmonary artery, the distal port measures pulmonary artery pressure (~ 25/10

mmHg) and the proximal port measures right atrial pressure (~ 0-3 mmHg). The balloon is

then inflated, which occludes the branch of the pulmonary artery. When this occurs, the

pressure in the distal port rapidly falls, and after several seconds, reaches a stable lower value

that is very similar to left atrialpressure (normally about 8-10 mmHg). The balloon is then

deflated. The same catheter can be used to measure cardiac output by the

thermodilutiontechnique.

The pressure recorded during balloon inflation is similar to left atrialpressure because the

occluded vessel, along with its distal branches that eventually form the pulmonary veins, acts

as a long catheter that measures the blood pressures within the pulmonary veins and left

atrium.

It is important to measure PCWP to diagnose the severity of left ventricular failure and to

quantify the degree of mitral valve stenosis. Both of these conditions elevate LAP and

therefore PCWP. These pressures are normally 8-10 mmHg. Aortic valve stenosis and

regurgitation, and mitral regurgitation also elevate LAP. When these pressures are above 20

mmHg, pulmonary edema are likely to be present, which is a life-threatening condition. Note

that LAP is the outflow or venous pressure for the pulmonary circulation and increases in

LAP are transmitted almost fully back to the pulmonary capillaries thereby increasing their

filtration. By measuring PCWP, the physician can titratethe dose of diuretic drugs and other

drugs that are used to reduce pulmonary venous venous and capillary pressure, and thereby

reduce the pulmonary edema. Therefore, measurement of PCWP can help guide therapeutic

efficacy.

 PCWP is also necessary to measure when evaluating pulmonary hypertension. Pulmonary

hypertension is often caused by an increase in pulmonary vascular resistance. To calculate

this, pulmonary blood flow (usually measured by the thermodilution technique), pulmonary

artery pressure and pulmonary venous pressure (PCWP) measurements are required.

Pulmonary hypertension can also result from increases in pulmonary venous pressure and

pulmonary blood volume secondary to left ventricular failure or mitral or aortic valve disease.
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Topic : Electrocardiographic Monitoring And Conduction Abnormalities

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the membrane permeability changes of cardiac cells.

 Discuss the relationship between membrane permeability and serum electrolyte levels.

 Describe the cardiac conduction system and a normal ECG complex and state nursing

responsibilities for a patient requiring cardiac monitoring.

 Identify a system for interpreting ECG patterns.

 Identify factors that place a person at risk for developing dysrhythmias.

 Identify common dysrhythmias arising from the sinoatrial (SA) node and describe the

treatment of these dysrhythmias.

 Identify basic atrial dysrhythmias and describe the treatment of these dysrhythmias.

 Identify common junctional dysrhythmias and describe the treatment of these dysrhythmias.

 Identify common ventricular dysrhythmias and describe the treatment of these dysrhythmias.

 Compare and contrast atrial and ventricular premature beats, identify their origins, and

describe the treatment of these premature beats.

 Differentiate three conduction abnormalities and describe treatment for cure.

 Identify common drug classifications used in treating cardiac dysrhythmias and state the

nursing responsibilities associated with administration of these agents.

 Discuss nursing responsibilities associated with cardioversion and defibrillation.

 Discuss indications for pacemaker and implantable cardioverter/defibrillation therapy, types

of devices, and nursing implications for the patient receiving these therapies.

Definition/Overview:

Cardiac arrhythmia: Cardiac arrhythmia (also dysrhythmia) is a term for any of a large and

heterogeneous group of conditions in which there is abnormal electrical activity in the heart.

The heart beat may be too fast or too slow, and may be regular or irregular.

Some arrhythmias are life-threatening medical emergencies that can result in cardiac arrest

and sudden death. Others cause aggravating symptoms such as an abnormal awareness of
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heart beat (palpitations), and may be merely annoying. Others may not be associated with any

symptoms at all, but pre-dispose toward potentially life threatening stroke or embolus.

Atrial flutter: Atrialflutter is an abnormal heart rhythm that occurs in the atria of the heart.

When it first occurs, it is usually associated with a fast heart rate or tachycardia, and falls into

the category of supra-ventricular tachycardias. While this rhythm occurs most often in

individuals with cardiovascular disease (eg: hypertension, coronary artery disease, and

cardiomyopathy), it may occur spontaneously in people with otherwise normal hearts. It is

typically not a stable rhythm, and frequently degenerates into atrial fibrillation. However, it

does rarely persist for months to years.

Wolff-Parkinson-White syndrome:Wolff-Parkinson-White syndrome (WPW) is a

syndrome of pre-excitation of the ventricles of the heart due to an accessory pathway known

as the bundle of Kent. This accessory pathway is an abnormal electrical communication from

the atria to the ventricles.

Premature ventricular contraction: Premature ventricular contraction (PVC), also known

as ventricular premature beat (VPB) or extrasystole is a form of irregular heartbeat in which

the ventricle contracts prematurely. This may be perceived as a "skipped beat" or as

palpitations. The depolarization of cardiac myocytesbegins in the ventricle instead of the

usual place, the sinoatrialnode. PVCs can be a useful natural probe, since they induce Heart

rate turbulence whose characteristics can be measured, and used to evaluate cardiac function.

Key Points:

1.Cardiac arrhythmia

 The term cardiac arrhythmia covers a very large number of very different conditions.

 The most common symptom of arrhythmia is an abnormal awareness of heartbeat, termed

palpitations. These may be infrequent, frequent, or continuous. Some of these arrhythmias are

harmless (though annoying) but many of them predispose to adverse outcomes.

 Some arrhythmias do not cause symptoms, and are not associated with increased mortality.

However, some asymptomatic arrhythmias are associated with adverse events. Examples

include increase in risk of blood clotting within the heart, and also an insufficient amount of

blood is transported to the heart because of weak heart beat, and thus increase the risk of
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embolisation and stroke, or increase in the risk of heart failure, or increase in the risk of

sudden cardiac death.

 If an arrhythmia results in a heart beat that is too fast, too slow or too weak to supply the

body's needs, this manifests as a lower blood pressure and may cause lightheadedness or

dizziness, or fainting.

 Some types of arrhythmia result in cardiac arrest, or sudden death.

 Medical assessment of the abnormality using an electrocardiogram is the best way to

diagnose and assess the risk of any given arrhythmia.

2.Atrial flutter Pathophysiology

Atrial flutter is caused by a reentrant rhythm in either the right or left atrium. Typically

initiated by a premature electrical impulse arising in the atria, atrial flutter is propagated due

to differences in refractory periods of atrialtissue. This creates a self perpetuating loop of

electrical activity moving around the atrium.

The impact and symptoms of atrial flutter depend on the heart rate of the patient. Heart rate is

a measure of the ventricular rather than atrial activity. Impulses from the atria are conducted

to the ventricles through the atrio-ventricular node. Due primarily to its longer refractory

period, the AV node exerts a protective effect on heart rate by blocking atrial impulses in

excess of about 180 beats/minute (This block is dependent on the age of the patient, and can

be calculated roughly by subtracting patient age from 220). If the flutter rate is 300/minute

only half of these impulses will be conducted, giving a ventricular rate of 150/minute, or a

2:1 heart block. The addition of rate-controlling drugs or conduction system disease can

increase this block substantially.

3.Wolff-Parkinson-White syndrome Pathophysiology

In normal individuals, electrical activity in the heart is initiated in the sinoatrial (SA) node

(located in the right atrium), propagates to the atrioventricular (AV) node, and then through

the bundle of His to the ventricles of the heart. (See electrical conduction system of the

heart).

The AV node acts as a gatekeeper, limiting the electrical activity that reaches the ventricles of

the heart. This function of the AV node is important, because if the signals generated in the
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atria of the heart were to increase in rate (as they do duringatrial fibrillation or atrialflutter),

the AV node will limit the electrical activity that conducts to the ventricles. For instance, if

the atria are electrically activated at 300 beats per minute, half those electrical impulses are

blocked by the AV node, so that the ventricles are activated at 150 beats per minute (giving a

pulse of 150 beats per minute). Another important property of the AV node is that it slows

down individual electrical impulses. This is manifest on the ECG as the PR interval, the time

from activation of the atria (manifest as the P wave) and activation of the ventricles (manifest

as the QRS complex).

Individuals with WPW syndrome have an accessory pathway that connects the atria and the

ventricles, in addition to the AV node. This accessory pathway is known as the bundle of

Kent. This accessory pathway does not share the rate-slowing properties of the AV node, and

may conduct electrical activity at a significantly higher rate than the AV node. For instance,

in the example above, if an individual had an atrial rate of 300 beats per minute, the

accessory bundle may conduct all the electrical impulses from the atria to the ventricles,

causing the ventricles to activate at 300 beats per minute. Extremely fast heart rates are

potentially dangerous, and can cause hemodynamic instability. In some cases, the

combination of an accessory pathway and cardiac arrhythmias can trigger ventricular

fibrillation, a leading cause of sudden cardiac death.

4.Premature ventricular contraction Pathophysiology

All cardiac myocytes are capable of exhibiting pacemaker activity. The electrical cardiac

cycle is usually initiated by the node (SA node), which automatically depolarizes at a rate of

60-120 beats per minute in the absence of external stimuli. Atrial myocytes, cells in the AV

node, and ventricular myocytes all have slower intrinsic rhythms than the SA node, but in

certain physiologic and pathologic circumstances, any of these cells may depolarize

spontaneously.

In the case of ventricular premature beats, a focus in the ventricle depolarizes before the SA

node has time to recover and initiate another wave of depolarization. Because the focus is

usually outside of the intraventricular conduction system, the ventricles will not contract

synchronously, and the wave of depolarization will spread in an abnormal manner. Partly

because ventricular diastole is interrupted, causing incomplete filling, and partly because the

wave of depolarization is abnormal and may not generate a sufficiently organized
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contraction, the premature beat is generally weaker than a normally conducted beat. This may

be perceived as a "skipped beat", as the arterial impulse will be weaker than normal. This

results in a decreased stroke volume and an increased end-systolic volume. It is thought that

the normal P wave originating from the SA node occurs during the PVC, causing the atria to

remain refractory to any stimuli. This results in a complete compensatory pause as the

interval between the last normal QRS and the next normal QRS is generally equal to twice

the average R-R interval. In some cases, the abnormal wave of depolarization will also travel

through the conduction system in a retrograde fashion, and depolarize the atria and SA node

as well, and allowing repolarizationto occur sooner. This results in an incomplete

compensatory pause and the interval between the last normal QRS and the next normal QRS

will be less than twice the average R-R interval. In some cases, the PVC does not affect the

atria at all, and the next P wave and normal QRS occurs as if the PVC was not present, and

there is no compensatory pause. These types of PVC are called interpolated PVCs.

Because diastole is prolonged due to the delay while the SA node repolarizes, the end-

diastolic volume is higher than normal as well. In a healthy heart, in concordance with the

Frank-Starling curve, this will create a higher than normal stroke volume on the next normal

beat. This transient increase in stroke volume may be perceived as a palpitation.

Topic : Alterations In Myocardial Tissue Perfusion

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the pathophysiology of atherosclerosis.

 Identify modifiable and nonmodifiable risk factors for atherosclerosis.

 List nursing diagnoses appropriate for the patient with risk factors for atherosclerosis.

 Discuss collaborative interventions to reduce and manage risk factors for atherosclerosis.

 Describe normal coronary artery anatomy and regulation of coronary perfusion.

 Identify subjective data associated with coronary artery disease.

 Differentiate types of angina including stable angina, unstable angina, and variant angina.

 Discuss the focused physical assessment for a patient who complains of chest pain.

 Identify electrocardiogram changes associated with myocardial ischemia and myocardial

infarction.
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 Identify cardiac markers that, when present in the serum, indicate myocardial muscle

damage.

 Discuss the purpose of three commonly used diagnostic tests available for assessment of

myocardial tissue perfusion.

 Define acute coronary syndromes, unstable angina, and myocardial infarction.

 List nursing diagnoses appropriate for a patient with an acute coronary syndrome.

 Discuss initial collaborative management of a patient presenting with chest pain.

 State the collaborative interventions commonly used to restore myocardial tissue perfusion.

 Discuss nursing management priorities for patients requiring thrombolytic therapy,

percutaneous coronary intervention, and coronary artery bypass surgery.

Definition/Overview:

Atherosclerosis: Atherosclerosis is a disease affecting arterial blood vessels. It is a chronic

inflammatory response in the walls of arteries, in large part due to the accumulation of

macrophage white blood cells and promoted by low density (especially small particle)

lipoproteins (plasma proteins that carry cholesterol and triglycerides) without adequate

removal of fats and cholesterol from the macrophages by functional high density lipoproteins

(HDL), (see apoA-1 Milano). It is commonly referred to as a "hardening" or "furring" of the

arteries. It is caused by the formation of multiple plaques within the arteries

Coronary Anatomy and Blood Flow: The major vessels of the coronary circulation are the

left main coronary that divides into left anterior descending and circumflex branches, and the

right main coronary artery. The left and right coronary arteries originate at the base of the

aorta from openings called the coronary ostialocated behind the aortic valve leaflets.

Coronary perfusion pressure: A pressure gradient between aortic and right atrial pressures

during the relaxation phase in CPR; CPP correlates well with myocardial blood flow and

predicts outcome during cardiac arrest; a minimum pressure of 15 mm Hg is required for

spontaneous return of circulation

.
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Key Points:

1.The atheromatousplaque is divided into three distinct components:

 The atheroma ("lump of porridge", from Athera, porridge in Greek,), which is the nodular

accumulation of a soft, flaky, yellowish material at the center of large plaques, composed of

macrophages nearest the lumen of the artery

 Underlying areas of cholesterol crystals

 Calcification at the outer base of older/more advanced lesions.

 The following terms are similar, yet distinct, in both spelling and meaning, and can be easily

confused: arteriosclerosis, arteriolosclerosis, and atherosclerosis. Arteriosclerosis is a general

term describing any hardening (and loss of elasticity) of medium or large arteries (from the

Greek Arterio, meaning artery, and sclerosis, meaning hardening), arteriolosclerosis is any

hardening (and loss of elasticity) of arterioles (small arteries), atherosclerosis is a hardening

of an artery specifically due to an atheromatous plaque. Therefore, atherosclerosis is a form

of arteriosclerosis.

 Atherosclerosis causes two main problems. First, the atheromatous plaques, though long

compensated for by artery enlargement (see IMT), eventually lead to plaque ruptures and

stenosis (narrowing) of the artery and, therefore, an insufficient blood supply to the organ it

feeds. Second, if the compensating artery enlargement process is excessive, then a net

aneurysm results.

 These complications are chronic, slowly progressing and cumulative. Most commonly, soft

plaque suddenly ruptures (see vulnerable plaque), causing the formation of a thrombus that

will rapidly slow or stop blood flow, leading to death of the tissues fed by the artery in

approximately 5 minutes. This catastrophic event is called an infarction. One of the most

common recognized scenarios is called coronary thrombosis of a coronary artery, causing

myocardial infarction (a heart attack). Another common scenario in very advanced disease is

claudication from insufficient blood supply to the legs, typically due to a combination of both

stenosis and aneurysmal segments narrowed with clots. Since atherosclerosis is a body-wide

process, similar events occur also in the arteries to the brain, intestines, kidneys, legs, etc.

2.Coronary Anatomy and Blood Flow

The left and right coronary arteries and their branches lie on the surface of the heart, and

therefore are sometimes referred to as the epicardialcoronary vessels. These vessels distribute
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blood flow to different regions of the heart muscle. When the vessels are not diseased, they

have a low vascular resistance relative to their more distal and smaller branches that comprise

themicrovascular network. As in all vascular beds, it is the small arteries and arterioles in the

microcirculation that are the primary sites of vascular resistance, and therefore the primary

site for regulation of blood flow. The arterioles branch into numerous capillaries that lie

adjacent to the cardiac myocytes. A high capillary-to-cardiomyocyte ratio and short diffusion

distances ensure adequate oxygen delivery to the myocytes and removal of metabolic waste

products from the cells (e.g., CO2 and H+). Capillary blood flow enters venules that join

together to form cardiac veins that drain into the coronary sinus located on the posterior side

of the heart, which drains into the right atrium. There are also anterior cardiac veins and

thesbesianveins drain directly into the cardiac chambers.

Although there is considerable heterogeneity among people, the following table indicates the

regions of the heart that are generally supplied by the different coronary arteries. This

anatomic distribution is important because these cardiac regions are assessed by 12-lead

ECGs to help localize ischemic or infarctedregions, which can be loosely correlated with

specific coronary vessels; however, because of vessel heterogeneity, actual vessel

involvement in ischemic conditions needs to be verified by coronary angiograms or other

imaging techniques.

Topic : Alterations In Cardiac Output

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the pathophysiologic mechanisms of cardiac valve dysfunction, including

valvularstenosis, valvular regurgitation, and infective endocarditis.

 Identify cardiac murmurs that occur with valve dysfunction.

 List two nursing interventions for patients with valvular dysfunction.

 Define heart failure.

 Describe the pathophysiologic and compensatory mechanisms that occur during heart failure.

 Discuss the pharmacologic therapies used in the collaborative management of heart failure.

 Define the ranges of systolic and diastolic blood pressure for prehypertension, stage 1

hypertension, and stage 2 hypertension.
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 Explain the pathophysiologic mechanisms that contribute to hypertension.

 Discuss collaborative and nursing interventions for the patient with hypertension.

Definition/Overview:

Cardiac Valve Disease: Valves within the heart separate the right atrium and ventricle

(tricuspid valve), the left atrium and ventricle (mitral valve), the right ventricle and the

pulmonary artery (pulmonic valve), and the left ventricle and aorta (aortic valve) (click here

to see cardiac anatomy diagram). The valves ensure that blood flows in a single pathway

through the heart by opening and closing in a particular time sequence during the cardiac

cycle.Normal valves permit blood to flow in only one direction, for example, from the right

atrium into the right ventricle.When heart valves become diseased or damaged, they may not

fully open or close. This can seriously impair cardiac function by causing blood to leak back

into cardiac chambers or by requiring heart chambers to contract more forcefully to move

blood across a narrowed valve.

Hypertension and bloodpressure:Blood pressure is the force of blood pushing against

blood vessel walls. The heart pumps blood into the arteries (blood vessels), which carry the

blood throughout the body. High blood pressure, also called hypertension, is dangerous

because it makes the heart work harder to pump blood to the body and it contributes to

hardening of the arteries or atherosclerosis and the development of heart failure.

High blood pressure: High blood pressure (HBP) or hypertension means high pressure

(tension) in the arteries. Arteries are vessels that carry blood from the pumping heart to all the

tissues and organs of the body. High blood pressure does not mean excessive emotional

tension, although emotional tension and stress can temporarily increase blood pressure.

Normal blood pressure is below 120/80; blood pressure between 120/80 and 139/89 is called

"pre-hypertension", and a blood pressure of 140/90 or above is considered high.

Key Points:

1.Causes of valve defect

A chronic disease process is responsible for defective valves in most older individuals.

Sometimes, the disease results from a triggering event many years earlier, such as rheumatic

fever. Bacterial infection, viral infection and inflammation of valves can trigger changes in
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valve structure and function. Normally, valve leaflets are very thin and flexible, but they can

become thickened and rigid in response to a disease processes. When this occurs to a valve, it

may not be able to fully open or to completely close. Valve disease found in younger

individuals is usually due to a congenital defect in the embryologic development of the heart.

Valve dysfunction can occur secondarily to other cardiac diseases, such as coronary artery

disease, cardiac hypertrophy and cardiac dilation. If coronary artery disease progresses to the

point where papillary muscles become hypoxic or infarcted, then the impaired contractile

function of these muscles can lead to a leaky tricuspid or mitral valve. Cardiac hypertrophy or

dilation, by altering cardiac chamber structure and dimensions, can lead to valve dysfunction.

Finally, valve dysfunction can also occur if the chordae tendineae that connect the valve

leaflet to the papillary muscle ruptures.

There are two general types of cardiac valve defects: stenosis and insufficiency. Some

patients, however, may have a combination of stenosis and insufficiency.

Valvular stenosis results from a narrowing of the valve orifice that is usually caused by a

thickening and increased rigidity of the valve leaflets, often accompanied by calcification.

When this occurs, the valve does not open completely as blood flows across it, thereby

resulting in a high resistance to flow and the development of a large pressure gradient across

the valve when blood is flowing through the valve.

Valvular insufficiency results from the valve leaflets not completely sealing when the valve is

closed so that regurgitation of blood occurs (backward flow of blood) into the proximal

chamber.

2.Signs and Symptoms of hypertension

 Hypertension is usually found incidentally by healthcare professionals measuring blood

pressure during a routine checkup. In isolation, it usually produces no symptoms although

some people report headaches, fatigue, dizziness, blurred vision, facial flushing, transient

insomnia or difficulty sleeping due to feeling hot or flushed, and tinnitus during beginning

onset or before hypertension diagnosis.

 Hypertension is often confused with mental tension, stress and anxiety. While chronic anxiety

and/or irritability is associated with poor outcomes in people with hypertension, it alone does
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not cause it. Accelerated hypertension is associated with somnolence, confusion, visual

disturbances, and nausea and vomiting (hypertensive encephalopathy).

 Hypertension is rarely severe enough to cause symptoms. These typically only surface with a

systolic blood pressure over 240 mmHg and/or a diastolic blood pressure over 120 mmHg.

These pressures without signs of end-organ damage (such as renal failure) are termed

"accelerated" hypertension. When end-organ damage is possible or already ongoing, but in

absence of raised intracranial pressure, it is called hypertensive emergency. Hypertension

under this circumstance needs to be controlled, but prolonged hospitalization is not

necessarily required. When hypertension causes increased intracranial pressure, it is called

malignant hypertension. Increased intracranial pressure causes papilledema, which is visible

on ophthalmoscopic examination of the retina.

3.High Blood pressure cause and effect

The top number, the systolic blood pressure, corresponds to the pressure in the arteries as the

heart contracts and pumps blood forward into the arteries. The bottom number, the diastolic

pressure, represents the pressure in the arteries as the heart relaxes after the contraction. The

diastolic pressure reflects the lowest pressure to which the arteries are exposed.

An elevation of the systolic and/or diastolic blood pressure increases the risk of developing

heart (cardiac) disease, kidney (renal) disease, hardening of the arteries (atherosclerosis or

arteriosclerosis), eye damage, and stroke (brain damage). These complications of

hypertension are often referred to as end-organ damage because damage to these organs is the

end result of chronic (long duration) high blood pressure. For that reason, the diagnosis of

high blood pressure is important so efforts can be made to normalize blood pressure and

prevent complications.

It was previously thought that rises in diastolic blood pressure were a more important risk

factor than systolic elevations, but it is now known that in people 50 years or older systolic

hypertension represents a greater risk.

The American Heart Association estimates high blood pressure affects approximately one in

three adults in the United States - 73 million people. High blood pressure is also estimated to

affect about two million American teens and children, and the Journal of the American
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Medical Association reports that many are under-diagnosed. Hypertension is clearly a major

public health problem.

Topic : Nursing Care Of The Patient With Altered Myocardial Tissue Perfusion

Topic Objective:

Following completion of this topic, the learner will be able to

 Cluster assessment data to formulate perfusion patterns.

 Appraise a patients perfusion status based on a nursing assessment.

 Identify priorities in nursing care for a patient experiencing an alteration in perfusion.

 Explain rationale for nursing actions that support perfusion.

Definition/Overview:

Nursing Assessment: It is the gathering of information about a patient's physiological,

psychological, sociological, and spiritual status

The nursing process: Assessment is the first stage of the nursing process in which the nurse

should carry out a complete and holistic nursing assessment of every patient's needs,

regardless of the reason for the encounter

Perfusion: In physiology, perfusion is the process of nutritive delivery of arterial blood to a

capillary bed in the biological tissue. The word is derived from the French verb "perfuser"

meaning to "pour over or through." Tests of adequate perfusion are a part of patient triage

performed by medical or emergency personnel in a mass casualty incident.

Key Points:

1.Perfusion

The terms "overperfusion" and "underperfusion" are measured relative to the average level of

perfusion across all tissues in an individual body, and the terms should not be confused with

hypoperfusion and "hyperperfusion", which measure the perfusion level to the tissue's current

need. Tissues like the skin are considered overperfused and receive more blood than would

be expected to meet the metabolic needs of the tissue. In the case of the skin, extra blood flow
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is used for thermoregulation. In addition to delivering oxygen, the blood helps dissipate heat

by redirecting warm blood close to the surface where it can cool the body through the

sweating and thermal radiation.

2.Nursing Assessment

 Systematic and sensitive assessment has been a key requirement of government policy in

primary health and community care. A multi-agency and multidisciplinary partnership

enhances patient care, prevents the waste of valuable resources, and could have a positive

impact on the whole of the health and social care system for older people.

 Joint NHS and social services assessment is viewed as a necessity to enable successful

hospital discharge and should not only be offered before entering a care home.

 A successful multi-agency assessment will prevent delayed hospital discharge.

 In the face of the converging reliance on care management and the targeting of public

funding, assessment has increasingly become an important policy tool (Challis et al, 1996).

Much of the research and debate has focused on the role of assessment in relation to

placement (Peet, Castle, Potter et al, 1994).

 It is the view of the RCN that nurses in all settings will continue to work collaboratively with

colleagues in the development and delivery of integrated,'joined up' assessments. However, it

is also the view of the RCN that nurses will continue to need a nursing assessment tool to

guide their day-to-day nursing practice, in keeping with their professional accountability and

responsibility to older people.

Topic : Oxygenation

Topic Objective:

Following completion of this topic, the learner will be able to

 Explain the concept of oxygenation.

 Discuss pulmonary gas exchange.

 Describe the physiologic components of oxygen delivery.

 Describe oxygen consumption in terms of aerobic and anaerobic metabolism.

 Define pathophysiologic conditions that result in impaired oxygenation.
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 Identify techniques to assess oxygenation status in relation to pulmonary gas exchange,

oxygen delivery, and oxygen consumption.

Definition/Overview:

Oxygenation: Oxygenation refers to the amount of oxygen in a medium. In blood it may be

taken to be synonymous with saturation, which describes the degree to which the oxygen-

carrying capacity ofhaemoglobin is utilised, normally 98-100%.

Hyperbaric medicine: Hyperbaric medicine, also known as hyperbaric oxygen therapy

(HBOT) is the medical use of oxygen at a higher than atmospheric pressure.

Gas exchange: Gas exchange or respiration takes place at a respiratory surfacea boundary

between the external environment and the interior of the body. For unicellular organisms the

respiratory surface is Fick's law we can predict that respiratory surfaces must have:

 A large surface area

 A thin permeable surface

 A moist exchange surface

Many also have a mechanism to maximise the diffusion gradient by replenishing the source

and/or sink. Control of respiration is due to rhythmical breathing generated by the phrenic

nerve to stimulate contraction and relaxation of the diaphragm during inspiration and

expiration. Ventilation is controlled by partial pressures of oxygen and carbon dioxide and

the concentration of hydrogen ions. The control of respiration can vary in certain

circumstances such as during exercise.

Key Points:

1.Oxygenation process

Oxygenation also refers to the process of adding oxygen to a medium such as water or body

tissue. Claims have been made that oxygenation of human tissue prevent diseases, including

cancer, however some regard these claims as unverifiable. Oxygenation of various

fluorocarbon liquids has been used successfully in liquid breathing systems, allowing air-

breathing animals, including humans, to breathe liquids for short periods of time.
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2.Gas Exchange in Humans

In humans and mammals, respiratory gas exchange or ventilation is carried out by

mechanisms of the heart and lungs. The blood is subjected to a transient electric field (QRS

waves of the EKG) in the heart which dissociates molecules of different charge. The blood,

being a polar fluid, aligns dipoles with the electric field, is released, and then oscillates in a

damped driven oscillation to form J or Osborn Waves, T, U, and V waves. The electric field

exposure and subsequent damped driven oscillation dissociate gas from hemoglobin,

primarily CO2, but more importantly BPG, which has a higher affinity for hemoglobin than

does oxygen, due in part to its opposite charge. Completely dissociated hemoglobin (which

will even effervesce if the electric field is too strongthe reason defibrillation joules are

limited, to avoid bubble emboli that may clog vessels in the lung) enters the lung in red blood

cells ready to be oxygenated.

Convection occurs over the majority of the transport pathway. Diffusion occurs only over

very short distances. The primary force applied in the respiratory tract is supplied by

atmospheric pressure. Total atmospheric pressure at sea level is 760 mmHg (101 kPa), with

oxygen (O2) providing a partial pressure (pO2) of 160 mmHg, 21% by volume, at the

entrance of the nares, a partial pressure of 150 mmHg in the trachea due to the effect of

partial pressure of water vapor, and an estimated pO2 of 100 mmHg in the alveoli sac,

pressure drop due to conduction loss as oxygen travels along the transport passageway.

Atmospheric pressure decreases as altitude increases making effective breathing more

difficult at higher altitudes. Higher BPG levels in the blood are also seen at higher elevations,

as well.

Similarly CO2 which is a result of tissue cellular respiration also exchange. The pCO2

changes from 45 mmHg to 40 mmHg in the alveoli. The concentration of this gas in the

breath can be measured using a capnograph. As a secondary measurement, respiration rate

can be derived from a CO2 breath waveform.

Gas exchange occurs only at pulmonary and systemic capillary beds, but anyone can perform

simple experiments with electrodes in blood on the bench-top to observe electric field

stimulated effervescence.
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Trace gases present in breath at levels lower than a part per million are ammonia, acetone,

isoprene. These can be measured using selected ion flow tube mass spectrometry.

Topic : Shock States

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the mechanism of impaired oxygenation for each of the four functional

classifications of shock states.

 Describe the compensatory mechanisms that occur in response to shock states.

 List the clinical manifestations of each of the four functional shock states.

 State the medical and nursing interventions used in the treatment of shock states that optimize

oxygen delivery and decrease oxygen consumption.

Definition/Overview:

Impaired oxygenation: Impaired oxygenation sometimes occurs in patients with acute aortic

dissection; however, the mechanism has not been fully investigated.

Shock: Shock is a medical emergency in which the organs and tissues of the body are not

receiving an adequate flow of blood. This deprives the organs and tissues of oxygen (carried

in the blood) and allows the buildup of waste products. Shock can result in serious damage or

even death.

Key Points:

1.Impaired Oxygen

The role of oxygenation in the pathogenesis of alcoholic liver injury was investigated in six

baboons fed alcohol chronically and in six pair-fed controls. All animals fed alcohol

developed fatty liver with, in addition, fibrosis in three. No evidence for hypoxia was found,

both in the basal state and after ethanol at moderate (30 mM) or high (55 mM) levels, as

shown by unchanged or even increased hepatic venous partial pressure of O2 and O2

saturation of hemoglobin in the tissue. In controls, ethanol administration resulted in

enhanced O2 consumption (offset by a commitant increase in splanchnicblood flow), whereas
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in alcohol fed animals, there was no increase. At the moderate ethanol dose, the flow-

independent O2 extraction, measured by reflectance spectroscopy on the liver surface, tended

to increase in control animals only, whereas a significant decrease was observed after the

high ethanol dose in the alcohol-treated baboons. This was associated with a marked shift in

the mitochondrial redox level in the alcohol-fed (but not in control) baboons, with striking

rises in splanchnic output of glutamic dehydrogenase and acetaldehyde, reflecting

mitochondrial injury. Increased acetaldehyde, in turn, may aggravate the mitochondrial

damage and exacerbate defective O2 utilization. Thus impaired O2 consumption rather than

lack of O2 supply characterizes liver injury produced by high ethanol levels in baboons fed

alcohol chronically.

2.Shock States and stages

There are three stages of shock: Stage I (also called compensated, or nonprogressive), Stage

II (also called decompensated or progressive), and Stage III (also called irreversible).

 In Stage I of shock, when low blood flow (perfusion) is first detected, a number of systems

are activated in order to maintain/restore perfusion. The result is that the heart beats faster,

the blood vessels throughout the body become slightly smaller in diameter, and the kidney

works to retain fluid in the circulatory system. All this serves to maximize blood flow to the

most important organs and systems in the body. The patient in this stage of shock has very

few symptoms, and treatment can completely halt any progression.

 In Stage II of shock, these methods of compensation begin to fail. The systems of the body

are unable to improve perfusion any longer, and the patient's symptoms reflect that fact.

Oxygen deprivation in the brain causes the patient to become confused and disoriented, while

oxygen deprivation in the heart may cause chest pain. With quick and appropriate treatment,

this stage of shock can be reversed.

 In Stage III of shock, the length of time that poor perfusion has existed begins to take a

permanent toll on the body's organs and tissues. The heart's functioning continues to spiral

downward, and the kidneys usually shut down completely. Cells in organs and tissues

throughout the body are injured and dying. The endpoint of Stage III shock is the patient's

death.
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3.Types of Shock

Cardiogenic shock is a decrease in cardiac output along with tissue hypoxia in the presence of

adequate blood volume. Cardiogenic shock occurs when the effective contraction of the

myocardium is lost, often after acute MI. Other causes include pulmonary edema,

cardiomyopathies, dysrhythmias, pericardial tamponade, and valvularregurgitation. Although

advances in the treatment of acute MI have occurred, the in-hospital mortality associated with

cardiogenic shock continues to be about 0%. In cardiogenic shock, decreased cardiac

contraction results in ineffective emptying of blood from the left ventricle and congestion

within the pulmonary circulation, leading to both left- and right-sided heart failure. The result

is impaired cardiac output, altered oxygen delivery, and reduced tissue perfusion. ,

Hypotension and a low cardiac index (less than. Liters/min perm ) are classic signs of

cardiogenicshock. While the treatment of cardiogenic shock is to enhance contractility and

increase cardiac output (by administering drugs to increase the force of ejection), these goals

often are difficult to achieve because measures aimed at increasing cardiac output also tend to

increase myocardial oxygen demands. , Common treatments include supplemental oxygen,

hemodynamic support, diuretics for pulmonary congestion, and vasopressors for hypotension

that is unresponsive to fluid therapy. Vasodilators such as nitroglycerin or nitroprusside

sodium (Nipride) can be used to decrease left ventricular afterload. For severely reduced

tissue perfusion, a device called an intra-aortic balloon pump can be used. The IABP is

placed in the descending thoracic aorta, with inflation and deflation of the balloon timed to

the cardiac cycle. The balloon inflates in diastole, improving perfusion to the heart, and

deflates at the end of diastole just before contraction of the left ventricle to decrease the

resistance to ejection, thus improving cardiac output. In addition, the hormone vasopressin is

beneficial for refractory cardiogenicshock. 0 Revascularization procedures and emergent

cardiac bypass surgery may be indicated for patients in cardiogenic shock.

Anaphylactic shock is a whole-body allergic reaction. ,It is an extremely life-threatening

hypersensitivity reaction that can develop rapidly, within seconds of exposure, or afterhours

or more. , Anaphylactic shock results from a reaction to an allergen that causes the release of

immunoglobulin E (IgE), an antibody formed as part of the immune response. The release of

IgE results in the activation of mast cells and the release of histamine, which causes profound

vasodilation. , Other mediators, such as prostaglandins, kinins, and complement (plasma

proteins), are released and cause increased vascular permeability with edema and
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bronchoconstrictionwith airway compromise. , Death in anaphylaxis can result from CV or

respiratory distress. A variety of allergens can cause anaphylactic shock. Foods and food

additives that have been known to cause anaphylaxis include eggs, peanut butter, nuts, and

fish, shellfish, milk, cheese, tomatoes, chocolate, and monosodium glutamate. Examples of

medications include antibiotics, aspirin, vaccines, local anesthetics, narcotics, and contrast

dyes. Other common allergens include latex, blood products, insect bites, and venom. The

signs and symptoms of anaphylactic shock can include skin rash/flushing, pruritis

(generalized itching), sneezing/coughing, wheezing, uticaria (hives), angioedema (edema of

the lips/tongue), and restlessness. Life-threatening signs and symptoms can include

respiratory stridor,bronchospasm, and laryngeal edema. Signs and symptoms can be subtle

(itching) or profound (wheezing, respiratory stridor, CV collapse).

Treatment goals include the ABCs (airway, breathing, circulation) of emergency care, along

with volume expansion, vasoconstricting agents, epinephrine, and antihistamines.

Epinephrine is a first-line agent for anaphylaxis because it promotes vasoconstriction, along

with inhibiting the further release of mediators.Antihistamines (e.g.,

diphenhydramine[Benadryl]), bronchodilators, and corticosteroids are considered second-line

agents that are used to reduce additional symptoms and late-phase reactions. Screening

patients at risk and monitoring patient responses to drugs and blood products are important

aspects of nursing care to prevent anaphylactic shock. A complete allergy history is also

important in identifying potential allergens. , , When patients experience an anaphylatic

event, they should be instructed to avoid the allergen and related products.

MedicAlertidentification bracelets or necklaces are available for patients to wear. ,Patients

should be educated about the signs and symptoms of anaphylaxis, the importance of seeking

prompt medical care, and the use of self-administered agents, such as subcutaneous

epinephrine.

Topic : Multiple Organ Dysfunction Syndrome

Topic Objective:

Following completion of this topic, the learner will be able to

 State the physiologic changes that occur during the local inflammatory process.
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 Contrast the physiologic changes that occur with the local inflammatory response with those

that occur with the systemic inflammatory response syndrome.

 State four pathophysiologic changes that occur with multiple organ dysfunction syndrome.

 Identify the seven most common organ systems that fail as a result of the SIRS process.

 Describe the collaborative management of the patient with multiple organ dysfunction

syndromes.

Definition/Overview:

Inflammatory Process and response: Inflammation is the bodys response to cellular injury.

Despite the fact that the press has emphasized the harmful effects of inflammation, the fact

remains that without this process, our bodies could not survive. Inflammation represents a

protective response designed to rid the body of the initial cause of cell injury and the

consequences of that injury. Cell injury may occur due to trauma, genetic defects, physical

and chemical agents, tissue necrosis, foreign bodies, immune reactions and infections.

Inflammation is a local reactive change that involves the release of antibacterial agents from

nearby cells that defend the host against infection. It also facilitates early tissue healing and

repair. It containsor walls offthe infectious or injurious agent and serves as a defense

mechanism that the body can use to restore itself to a normal morphological form and

function.

Absence of Inflammation: In the absence of inflammation, wounds and infections would

never heal and progressive destruction of the tissue would compromise the survival of the

organism. However, inflammation which runs unchecked can also lead to a host of diseases,

such as hay fever, atherosclerosis, and rheumatoid arthritis. It is for this reason that

inflammation is normally tightly regulated by the body.

Inflammation can be classified as either acute or chronic. Acute inflammation is the initial

response of the body to harmful stimuli and is achieved by the increased movement of plasma

and leukocytes from the blood into the injured tissues. A cascade of biochemical events

propagates and matures the inflammatory response, involving the local vascular system, the

immune system, and various cells within the injured tissue. Prolonged inflammation, known

as chronic inflammation, leads to a progressive shift in the type of cells which are present at
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the site of inflammation and is characterisedby simultaneous destruction and healing of the

tissue from the inflammatory process.

Multiple organ dysfunction syndromes:Multiple organ dysfunction syndrome (MODS),

previously known as multiple organ failure (MOF), is altered organ function in an acutely ill

patient requiring medical intervention to achieve homeostasis. The use of "multiple organ

failure" should be avoided since that term was based upon physiologic parameters to

determine whether or not a particular organ was failing.

Key Points:

1.Inflammation causes and reactions

Inflammation is a local reactive change that involves the release of antibacterial agents from

nearby cells that defend the host against infection. It also facilitates early tissue healing and

repair. It containsor walls offthe infectious or injurious agent and serves as a defense

mechanism that the body can use to restore itself to a normal morphological form and

function.

The inflammatory response consists of a vascular and a cellular reaction. These reactions are

mediated by chemical factors derived from plasma proteins or cells. The classic signs of

inflammation are redness, swelling, heat, pain and loss of function. The physiologic

explanations for these signs appear in Table I. Other signs of inflammation include fever,

leukocytosis or an increase in the number of circulating white blood cells, the presence of

acute-phase proteins including C-reactive proteins (CRP), fibrinogen and serum amyloid A

protein (SAA), and sepsis.

There are two types of inflammation: acute and chronic. Acute inflammation is characterized

by a rapid onset and short duration. It manifests with exudation of fluid and plasma proteins,

and emigration of leukocytes, most notably neutrophils. Chronic inflammation is of

prolonged duration and manifests histologicallyby the presence of lymphocytes and

macrophages and results in fibrosis and tissue necrosis. When inflammation continues for

prolonged periods of time, it can be thought of as the healing process in overdrive, and

deleterious changes can occur to localized tissues as well as the entire body.
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In appreciating the inflammatory process, it is important to understand the role of chemical

mediators. These are the substances that tend to direct the inflammatory response. These

inflammatory mediators come from plasma proteins or cells including mast cells, platelets,

neutrophils and monocytes/macrophages. They are triggered by bacterial products or host

proteins. Chemical mediators bind to specific receptors on target cells and can increase

vascular permeability and neutrophilchemotaxis, stimulate smooth muscle contraction, have

direct enzymatic activity, induce pain or mediate oxidative damage. Most mediators are

short-lived but cause harmful effects.1 Examples of chemical mediators include vasoactive

amines (histamine, serotonin), arachadonic acids (prostaglandins, leukotrienes) and cytokines

(tumor necrosis factor and interleukin1).

2.Multiple organ dysfunction syndrome

The condition usually results from infection, injury (accident, surgery), hypoperfusionand

hypermetabolism. The primary cause triggers an uncontrolled inflammatory response. In

operative and non-operative patients sepsis is the most common cause. Sepsis may result in

septic shock. In the absence of infection a sepsis-like disorder is termed systemic

inflammatory response syndrome (SIRS). Both SIRS and sepsis could ultimately progress to

multiple organ dysfunction syndromes. However, in one-third of the patients no primary

focus can be found. Multiple organ dysfunction syndromes is well established as the final

stage of a continuum Systemic inflammatory response syndrome -> sepsis ->severe sepsis -

>Multiple organ dysfunction syndrome. Currently, investigators are looking into genetic

targets for possible gene therapy to prevent the progression to multiple organ dysfunction

syndrome. Some authors have conjectured that the inactivation of the transcription factors

NF-κB and AP-1 would be appropriate targets in preventing sepsis and Systemic

inflammatory response syndrome. These two genes are pro-inflammatory. However, they are

essential components of a normal healthy immune response, so there is risk of increasing

vulnerability to infection, which can also cause clinical deterioration.

Some have developed a mouse model sepsis via cecal ligation and puncture (CLP). Male

Balb/c mice subjected to CLP were given an IL-10-carrying vector or an empty control

vector. Lung, Liver and kidney tissue destruction were measured by assessing

myeloperoxidase and malonialdehyde activity. These last two are endogenous oxidizing

compounds produced during tissue inflammation. The authors assessed the level neutrophil

infiltration in lung and liver tissue. IL-10 protein expression was measured using
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immunohistochemistry. The expression of Tumor necrosis factor-alpha mRNA was measured

at 3,8, and 24 hours after CLP using reverse transcription polymerase chain reaction. Their

results show significantly reduced organ damage by IL-10 gene transfer, as quantified by

reduced myeloperoxidaseactivity in the lung, liver, and kidney. The malonialdehydelevel was

not affected by the transfer into the liver. The livers of the mice infected with the adenoviral

vector showed reduced neutrophilactivity. The lung and kidney samples in mice carrying the

gene showed lower expression of Tumor necrosis factor-alpha mRNA. The investigators

concluded that increased IL-10 expression significantly reduced sepsis-induced Multiple

organ injury.

In Section 3 of this course you will cover these topics:
Nursing Care Of Patient With Impaired Oxygenation

Determinants And Assessment Of Cerebral Perfusion

Alterations In Cerebral Tissue Perfusion: Acute Brain Attack

Decreased Adaptive Capacity: Acute Head Injury

Sensory Perceptual Disorders

Nursing Care Of The Patient With Altered Cerebral Function

Metabolic Responses

Topic : Nursing Care Of Patient With Impaired Oxygenation

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe an appropriate database for a patient experiencing impaired oxygenation related to

inflammation.

 Discuss development of nursing diagnoses appropriate to patients with multiple organ

dysfunction syndromes (MODS).

 Explain the development of a plan of care for the patient with MODS.

 Analyze outcomes of care in a patient with MODS.

Definition/Overview:

Multiple organ dysfunction syndromes:Multiple organ dysfunction syndrome (MODS),

previously known as multiple organ failure (MOF), is altered organ function in an acutely ill

patient requiring medical intervention to achieve homeostasis. The use of "multiple organ
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failure" should be avoided since that term was based upon physiologic parameters to

determine whether or not a particular organ was failing.

Key Points:

1.MODS diagnosis

The European Society of Intensive Care organized a consensus meeting in 1994 to create the

"Sepsis-Related Organ Failure Assessment (SOFA)" score to describe and quantitate the

degree of organ dysfunction in six organ systems. Using similar physiologic variables the

Multiple Organ Dysfunction Score was developed.

2.Four clinical phases have been suggested:

 Stage 1 the patient has increased volume requirements and mild respiratory alkalosis which is

accompanied by oliguria, hyperglycemia and increased insulin requirements.

 Stage 2 the patient is tachypneic, hypocapnic and hypoxemic. Moderate liver dysfunction and

possible hematologic abnormalities.

 Stage 3 the patient develops shock with azotemia and acid-base disturbances. Significant

coagulation abnormalities.

 Stage 4 the patient is vasopressor dependent and oliguric or anuric. Ischemic colitis and lactic

acidosis follow.

3.Multiple organ dysfunction syndrome Pathophysiology

A definite explanation has not been found. Local and systemic responses are initiated by

tissue damage. Respiratory failure is common in the first 72 hours after the original insult.

Following this one might see hepatic failure (5-7 days), gastrointestinal bleeding (10-15

days), and renal failure (11-17 days)

4.Gut hypothesis

The most popular theory to explain MODS in critically ill patients is the gut hypothesis. Due

tosplanchnic hypoperfusionand the subsequent mucosal ischaemia there are structural

changes and alterations in cellular function. This results in increased gut permeability,

changed immune function of the gut and increased translocation of bacteria. Hepatic
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dysfunction leads to toxins escaping into the systemic circulation and activating an immune

response. This results in tissue injury and organ dysfunction.

5.Endotoxin macrophage theory

Gram-negative infections in MODS patients are relatively common,hence endotoxins have

been advanced as principal mediator in this disorder. It is thought that following the initial

event cytokines are produced and released. The pro-inflammatory mediators are: tumor

necrosis factor-alpha (TNF-α), interleukin-1, interleukin-6, thromboxane A2, prostacyclin,

platelet activating factor, and nitric oxide.

6.Tissue hypoxia-microvascularhypothesis

As a result of macro- and microvascular changes insufficient supply of oxygen occurs.

Hypoxemia causes organ dysfunction and cell death.

7.Integrated hypothesis

Since in most cases no primary cause is found, the condition could be part of a compromised

homeostasis involving the previous mechanisms.

Topic : Determinants And Assessment Of Cerebral Perfusion

Topic Objective:

Following completion of this topic, the learner will be able to

 Explain cerebral blood flow.

 Determinants and Assessment of Cerebral Tissue Perfusion

 Define the MonroKellie hypothesis.

 Calculate cerebral perfusion pressure based on mean arterial pressure and intracranial

pressure.

 Identify causes and effects of increases in brain volume, cerebral blood volume, and

intracranial pressure.
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 State the components of an assessment of level of consciousness in terms of assessing arousal

and content.

Definition/Overview:

Cerebral blood flow: Cerebral blood flow, or CBF, is the blood supply to the brain in a

given time. In an adult, CBF is 750 mls/min or 15% of the cardiac output. On a weight basis,

this is 50 to 54 millilitres/100grams/minute.

Ineffective Tissue Perfusion: Reduced arterial blood flow causes decreased nutrition and

oxygenation at the cellular level. Management is directed at removing

vasoconstrictingfactor(s), improving peripheral blood flow, and reducing metabolic demands

on the body. Decreased tissue perfusion can be transient with few or minimal consequences

to the health of the patient. If the decreased perfusion is acute and protracted, it can have

devastating effects on the patient. Diminished tissue perfusion, which is chronic in nature,

invariably results in tissue or organ damage or death. This care plan focuses on problems in

hospitalized patients.

Key Points:

1.Cerebral blood flow

 CBF is equal to the cerebral perfusion pressure (CPP) divided by the cerebrovascular

resistance (CVR):

 CBF = CPP / CVR

 Control of CBF is considered in terms of the factors affecting CPP and the factors affecting

CVR.

2.Control of the CVR is by four major mechanisms:

 Metabolic control (or 'metabolic autoregulation')

 Pressure autoregulation

 Chemical control (by arterial pCO2 and pO2)

 Neural control
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3.CBF Regulations

CBF is tightly regulated to meet the brain's metabolic demands, and on the average must be

maintained at a flow of 50 milliliters of blood per 100 grams of brain tissue per minute in

adult humans. It is important to maintain CBF within narrow limits because too much blood

can raise intracranial pressure (ICP), which can compress and damage delicate brain tissue,

and too little blood causes ischemia, or inadequate blood supply. Ischemia results if blood

flow to the brain is below 18 to 20 ml per 100 g per minute, and tissue death occurs if flow

dips below 8 to 10 ml per 100 g per minute. In brain tissue, a biochemical cascade known as

the ischemic cascade is triggered when the tissue becomes ischemic, potentially resulting in

damage to and death of brain cells. Medical professionals must take steps to maintain proper

CBF in patients with conditions like shock, stroke, and traumatic brain injury. Cerebral blood

flow in excess of 55 to 60 ml per 100 g per minute, called hyperemia is more than the brain

needs and can contribute to an increase in intracranial pressure.

4.Cerebral blood flow Factors

Cerebral blood flow is determined by a number of factors, such as viscosity of blood, how

dilated blood vessels are, and the net pressure of the flow of blood into the brain, known as

cerebral perfusion pressure, which is determined by the body's blood pressure and intracranial

pressure. Cerebral blood vessels are able to change the flow of blood through them by

altering their diameters in a process called autoregulation; they constrict when systemic blood

pressure is raised and dilate when it is loweredArterioles also constrict and dilate in response

to different chemical concentrations. For example, they dilate in response tohigher levels of

carbon dioxide in the blood. Functional magnetic resonance imaging and positron emission

tomography are neuroimagingtechniques that can both be used to measure CBF. These

techniques are also used to measure regional CBF (rCBF) within a specific brain region.

Topic : Alterations In Cerebral Tissue Perfusion: Acute Brain Attack

Topic Objective:

Following completion of this topic, the learner will be able to

 Define stroke.

 Explain the pathophysiology of stroke.
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 Identify the modifiable and nonmodifiable risk factors for stroke.

 List the manifestations of stroke.

 Describe the implications of the medications used to treat patients who have had strokes.

 Discuss priority nursing interventions for the patient with an acute brain attack.

Definition/Overview:

Stroke: A stroke is the rapidly developing loss of brain functions due to a disturbance in the

blood vessels supplying blood to the brain. This can be due to ischemia (lack of blood

supply) caused by thrombosis or embolism or due to a hemorrhage. As a result, the affected

area of the brain is unable to function, leading to inability to move one or more limbs on one

side of the body, inability to understand or formulate speech or inability to see one side of the

visual field. In the past, stroke was referred to as cerebrovascular accident or CVA, but the

term "stroke" is now preferred.

Signs and Symptoms of stroke: Stroke symptoms typically start suddenly, over seconds to

minutes, and in most cases don't progress further afterwards. The symptoms depend on the

area of the brain affected. The more extensive the area of brain affected, the more functions

that are likely to be lost. Some forms of stroke can cause additional symptoms: in intracranial

hemorrhage, the affected area may compress other structures. Most forms of stroke are not

associated with headache, apart from subarachnoid hemorrhage and cerebral venous

thrombosis and occasionally intracerebralhemorrhage.

Key Points:

1.Stroke as an emergency

A stroke is a medical emergency and can cause permanent neurological damage,

complications and death. It is the leading cause of adult disability in the United States and

Europe. It is the number two cause of death worldwide and may soon become the leading

cause of death worldwide. Risk factors for stroke include advanced age, hypertension (high

blood pressure), previous stroke or transient ischemic attack (TIA), diabetes, high cholesterol,

cigarette smoking and atrial fibrillation. High blood pressure is the most important modifiable

risk factor of stroke.
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The traditional definition of stroke, devised by the World Health Organisationin the 1970s,

isa "neurological deficit of cerebrovascular cause that persists beyond 24 hours or is

interrupted by death within 24 hours". This definition was supposed to reflect the reversibility

of tissue damage and was devised for the purpose, with the time frame of 24 hours being

chosen arbitrarily. The 24-hour limit divides stroke from transient ischemic attack, which is a

related syndrome of stroke symptoms that resolve completely within 24 hours. With the

availability of treatments that, when given early, can reduce stroke severity, many now prefer

alternative concepts, such as brain attack and acute ischemic cerebrovascular syndrome

(modeled after heart attack and acute coronary syndrome respectively), that reflect the

urgency of stroke symptoms and the need to act swiftly.

2.Classification of stroke

Strokes can be classified into two major categories: ischemic and hemorrhagic. Ischemia is

due to interruption of the blood supply, while hemorrhage is due to rupture of a blood vessel

or an abnormal vascular structure. 80% of strokes are due to ischemia; the remainder are due

to hemorrhage. Some hemorrhages develop inside areas of ischemia ("hemorrhagic

transformation"). It is unknown how many hemorrhages actually start off as ischemic stroke.

3.Ischemic stroke

In an ischemic stroke, blood supply to part of the brain is decreased, leading to dysfunction

and necrosis of the brain tissue in that area. There are four reasons why this might happen:

thrombosis (obstruction of a blood vessel by a blood clot forming locally), embolism (idem

due to an embolus from elsewhere in the body, see below), systemic hypoperfusion (general

decrrase in blood supply, e.g. in shock) and venous thrombosis. Stroke without an obvious

explanation is termed "cryptogenic" (of unknown origin); this constitutes 30-40% of all

ischemic strokes.

There are various classification systems for acute ischemic stroke. The Oxford Community

Stroke Project classification (OCSP, also known as the Bamfordor Oxford classification)

relies primarily on the initial symptoms; based on the extent of the symptoms, the stroke

episode is classified as total anterior circulation infarct (TACI), partial anterior circulation

infarct (PACI), lacunar infarct (LACI) or posterior circulation infarct (POCI). These four

entities predict the extent of the stroke, the area of the brain affected the underlying cause,
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and the prognosis. The TOAST (Trial of Org 10172 in Acute Stroke Treatment) classification

is based on clinical symptoms as well as results of further investigations; on this basis, a

stroke is classified as being due to (1) thrombosis or embolism due to atherosclerosis of a

large artery, (2) embolism of cardiac origin, (3) occlusion of a small blood vessel, (4) other

determined cause, (5) undetermined cause (two possible causes, no cause identified, or

incomplete investigation).

4.Hemorrhagic stroke

Intracranial hemorrhage is the accumulation of blood anywhere within the skull vault. A

distinction is made between intra-axial hemorrhage (blood inside the brain) and extra-axial

hemorrhage (blood inside the skull but outside the brain). Intra-axial hemorrhage is due to

intraparenchymalhemorrhage or intraventricular hemorrhage (blood in the ventricular

system). The main types of extra-axial hemorrhage are epidural hematoma (bleeding between

the duram mater and the skull), subdural hematoma (in the subdural space) and subarachnoid

hemorrhage (between the arachnoid mater and piamater). Most of the hemorrhagic stroke

syndromes have specific symptoms (e.g. headache, previous head injury).

Intracerebralhemorrhage (ICH) is bleeding directly into the brain tissue, forming a gradually

enlarging hematoma (pooling of blood)

Ischemic stroke occurs due to a loss of blood supply to part of the brain, initiating the

ischemic cascade. Brain tissue ceases to function if deprived of oxygen for more than 60 to

90 seconds and after a few hours will suffer irreversible injury possibly leading to death of

the tissue, i.e., infarction. Atherosclerosis may disrupt the blood supply by narrowing the

lumen of blood vessels leading to a reduction of blood flow, by causing the formation of

blood clots within the vessel, or by releasing showers of small emboli through the

disintegration of atherosclerotic plaques. Embolic infarction occurs when emboli formed

elsewhere in the circulatory system, typically in the heart as a consequence of atria

fibriliation, or in the carotid arteries. These break off, enter the cerebral circulation, then

lodge in and occlude brain blood vessels.

Due to collateral circulation, within the region of brain tissue affected by ischemia there is a

spectrum of severity. Thus, part of the tissue may immediately die while other parts may only

be injured and could potentially recover. The ischemia area where tissue might recover is

referred to as the ischemic penumbra.
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As oxygen or glucose becomes depleted in ischemic brain tissue, the production of high

energy phosphate compounds such as adenosine triphosphate(ATP) fails leading to failure of

energy dependent processes (such as ion pumping) necessary for tissue cell survival. This sets

off a series of interrelated events that result in cellular injury and death. A major cause of

neuronal injury is release of the excitatory neurotransmitter glutamate. The concentration of

glutamate outside the cells of the nervous system is normally kept low by so-called uptake

carriers, which are powered by the concentration gradients of ions (mainly Na+) across the

cell membrane. However, stroke cuts off the supply of oxygen and glucose which powers the

ion pumps maintaining these gradients. As a result the transmembrane ion gradients run

down, and glutamate transporters reverse their direction, releasing glutamate into the

extracellular space. Glutamate acts on receptors in nerve cells (especially NMDA receptors),

producing an influx of calcium which activates enzymes that digest the cells' proteins, lipids

and nuclear material. Calcium influx can also lead to the failure of mitochondria, which can

lead further toward energy depletion and may trigger cell death due to apoptosis.

5.Pathophysiology of stroke

 Ischaemia also induces production of oxygen free radicals and other reactive oxygen species.

These react with and damage a number of cellular and extracellular elements. Damage to the

blood vessel lining or endothelium is particularly important. In fact, many antioxidant

neuroprotectants such as uric acid and NXY-059 work at the level of the endothelium and not

in the brain per se. Free radicals also directly initiate elements of the apoptosis cascade by

means of redox signaling.

 These processes are the same for any type of ischemic tissue and are referred to collectively

as the ischemic cascade. However, brain tissue is especially vulnerable to ischemia since it

has little respiratory reserve and is completely dependent on aerobic metabolism, unlike most

other organs.

 Brain tissue survival can be improved to some extent if one or more of these processes is

inhibited. Drugs that scavenge Reactive oxygen species, inhibit apoptosis, or inhibit

excitotoxic neurotransmitters, for example, have been shown experimentally to reduce tissue

injury due to ischemia. Agents that work in this way are referred to as being neuroprotective.

Until recently, human clinical trials with neuroprotective agents have failed, with the

probable exception of deep barbiturate coma. However, more recently NXY-059, the

disulfonyl derivative of the radical-scavenging spintrap phenylbutylnitrone, is reported be
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neuroprotective in stroke. This agent appears to work at the level of the blood vessel lining or

endothelium. Unfortunately, after producing favorable results in one large-scale clinical trial,

a second trial failed to show favorable results.

 In addition to injurious effects on brain cells, ischemia and infarction can result in loss of

structural integrity of brain tissue and blood vessels, partly through the release of matrix

metalloproteases, which are zinc- and calcium-dependent enzymes that break down collagen,

hyaluronic acid, and other elements of connective tissue. Other proteases also contribute to

this process. The loss of vascular structural integrity results in a breakdown of the protective

blood brain barrier that contributes to cerebral edema, which can cause secondary progression

of the brain injury.

 As is the case with any type of brain injury, the immune system is activated by cerebral

infarction and may under some circumstances exacerbate the injury caused by the infarction.

Inhibition of the inflammatory response has been shown experimentally to reduce tissue

injury due to cerebral infarction, but this has not proved out in clinical studies.

Topic : Decreased Adaptive Capacity: Acute Head Injury

Topic Objective:

Following the completion of this topic, the learner will be able to

 List the three primary mechanisms of injury associated with closed-head injury.

 Differentiate between focal and diffuse brain injuries.

 Explain the pathophysiology of secondary brain injury.

 Identify four complications associated with closed-head injury.

 With closed-head injury.

Definition/Overview:

Head Injury: Head injury is a trauma to the head, that may or may not include injury to the

brain (see also brain injury). However, 'brain injury' and 'head injury' are often used

interchangeably in the medical literature.

The incidence (number of new cases) of head injury is 300 per 100,000 per year (0.3% of the

population), with a mortality of 25 per 100,000 in North America and 9 per 100,000 in

Britain. Head trauma is a common cause of childhood hospitalization.
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Traumatic Brain Injury: Traumatic brain injury is sudden physical damage to the brain.

The damage may be caused by the head forcefully hitting an object such as the dashboard of

a car (closed head injury) or by something passing through the skull and piercing the brain, as

in a gunshot wound (penetrating head injury). The major causes of head trauma are motor

vehicle accidents. Other causes include falls, sports injuries, violent crimes, and child abuse.

The physical, behavioral, or mental changes that may result from head trauma depend on the

areas of the brain that are injured. Most injuries cause focal brain damage, damage confined

to a small area of the brain. The focal damage is most often at the point where the head hits

an object or where an object, such as a bullet, enters the brain.

Left side view of the brain showing the temporal lobe and the frontal lobe In addition to focal

damage, closed head injuries frequently cause diffuse brain injuries or damage to several

other areas of the brain. The diffuse damage occurs when the impact of the injury causes the

brain to move back and forth against the inside of the bony skull. The frontal and temporal

lobes of the brain, the major speech and language areas, often receive the most damage in this

way because they sit in pockets of the skull that allow more room for the brain to shift and

sustain injury. Because these major speech and language areas often receive damage,

communication difficulties frequently occur following closed head injuries. Other problems

may include voice, swallowing, walking, balance, and coordination difficulties, as well as

changes in the ability to smell and in memory and cognitive (or thinking) skills.

Key Points:

1.Causes of brain injury

Common causes of head injury are traffic accidents, home and occupational accidents, falls,

and assaults. Bicycle accidents are also a common cause of head injury-related death and

disability, especially among children.

2.Specific problems after head injury can include:

 Skull fracture

 Lacerations to the scalp and resulting hemorrhage of the skin

 Traumatic subdural hematoma, a bleeding below the dura mater which may develop slowly

 Traumatic extradural, or epidural hematoma, bleeding between the dura mater and the skull
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 Traumatic subarachnoid hemorrhage

 Cerebral contusion, a bruise of the brain

 Concussion, a temporary loss of function due to trauma

 Dementia pugilistica, or "punch-drunk syndrome", caused by repetitive head injuries, for

example in boxing or other contact sports

 A severe injury may lead to a coma or death

 Shaken Baby Syndrome - a form of child abuse

3.Types of head injury

Head injuries include both injuries to the brain and those to other parts of the head, such as

the scalp and skull. Head injuries may be closed or open. A closed (non-missile) head injury

is one in which the skull is not broken. A penetrating head injury occurs when an object

pierces the skull and breaches the dura mater. Brain injuries may be diffuse, occurring over a

wide area, or focal, located in a small, specific area.

A head injury may cause a skull fracture, which may or may not be associated with injury to

the brain. Some patients may have linear or depressed skull fractures.

If intracranial hemorrhage occurs, a hematoma within the skull can put pressure on the brain.

Types of intracranial hemorrage include subdural, subarachnoid, extradural, and

intraparenchymalhematoma. Craniotomy surgeries are used in these cases to lessen the

pressure by draining off blood.

Brain injury can be at the site of impact, but can also be at the opposite side of the skull due

to a contrecoup effect (the impact to the head can cause the brain to move within the skull,

causing the brain to impact the interior of the skull opposite the head-impact).

4.Concussion

Mild concussions are not associated with any sequelae. However, a slightly greater injury can

be associated with both anterogradeand retrograde amnesia (inability to remember events

before or after the injury). The amount of time that the amnesia is present correlates with the

severity of the injury. In some cases the patients may develop postconcussionsyndrome,

which can include memory problems, dizziness, and depression. Cerebral concussion is the

most common head injury seen in children.
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5.Epidural hematoma

Epidural hematoma (EDH) is a rapidly accumulating hematoma between the dura mater and

the cranium. These patients have a history of head trauma with loss of consciousness, then a

lucid period, followed by loss of consciousness. Clinical onset occurs over minutes to hours.

Many of these injuries are associated with lacerations of the middle meningeal artery. A

"lenticular or convex, lens-shaped extracerebral hemorrhage will likely be visible on a CT

scan of the head. Although death is a potential complication, the prognosis is good when this

injury is recognized and treated.

6.Subdural hematoma

Subdural hematoma occurs when there is tearing of the bridging vein between the cerebral

cortex and a draining venous sinus. At times they may be caused by arterial lacerations on the

brain surface. Patients may have a history of loss of consciousness but they recover and do

not relapse. Clinical onset occurs over hours. A crescent shaped hemorrhage compressing the

brain will be noted on CT of the head. Surgical evacuation is the treatment. Complications

include uncal herniation, focal neurologic deficits, and death. The prognosis is guarded.

7.Cerebral contusion

Cerebral contusion is bruising of the brain tissue. The majority of contusions occur in the

frontal and temporal lobes. Complications may include cerebral edema and transtentorial

herniation. The goal of treatment should be to treat the increased intracranial pressure. The

prognosis is guarded.

8.Diffuse axonal injury

Diffuse axonal injury, or DAI, usually occurs as the result of an acceleration or deceleration

motion, not necessarily an impact. Axons are stretched and damaged when parts of the brain

of differing density slide over one another. Prognoses vary widely depending on the extent of

damage.

Topic : Sensory Perceptual DisordersTopic Objective:

Following completion of this topic, the learner will be able to
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 Explain anatomic features of the spinal cord and vertebrae.

 Differentiate complete versus incomplete spinal cord

 Describe diagnostic tests frequently used to identify the type and severity of spinal cord

injury.

 Discuss surgical and manual stabilization techniques used for spinal cord injuries.

 Identify priority nursing assessments and interventions for the patient with a spinal cord

injury in the acute care phase of recovery.

 State the manifestations of simple partial seizure, complex partial seizure, absence

generalized seizure, and tonic-clonic generalized seizure.

Definition/Overview:

Spinal Cord: The spinal cord is a long, thin, tubular bundle of nerves that is an extension of

the central nervous system from the brain and is enclosed in and protected by the bony

vertebral column. The main function of the spinal cord is transmission of neural inputs

between the periphery and the brain.

Vertebra: A vertebra (plural: vertebrae) is an individual irregular bone in the spinal or

vertebral column (aka ischis), a flexuous and flexible column that is a defining characteristic

of vertebrate animals. There are normally thirty-three (33) vertebrae in humans, including the

five that are fused to form the sacrum (the others are separated by intervertebraldiscs) and the

four coccygeal bones which form the tailbone. The upper three regions comprise the

remaining 24, and are grouped under the names cervical (7 vertebrae), thoracic (12 vertebrae)

and lumbar (5 vertebrae), according to the regions they occupy. This number is sometimes

increased by an additional vertebra in one region, or it may be diminished in one region, the

deficiency often being supplied by an additional vertebra in another. The number of cervical

vertebrae is, however, very rarely increased or diminished.

Spinal cord injury: Spinal cord injury causes myelopathy or damage to white matter

ormyelinated fiber tracts that carry sensation and motor signals to and from the brain.
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Key Points:

1.Structure of spinal cord

The spinal cord is the main pathway for information connecting the brain and peripheral

nervous system. The length of the spinal cord is much shorter than the length of the bony

spinal column. The human spinal cord extends from the medulla oblongata and continues

through the conus medullarisnear the first or second lumbar vertebrae, terminating in a

fibrous extension known as the filum terminale.

It is about 45 cm long in men and 43 cm long in women, ovoid-shaped, and is enlarged in the

cervical and lumbar regions. In cross-section, the peripheral region of the cord contains

neuronal white matter tracts containing sensory and motor neurons. Internal to this peripheral

region is the gray, butterfly shaped central region made up of nerve cell bodies. This central

region surrounds the central canal, which is an anatomic extension of the spaces in the brain

known as the ventricles and, like the ventricles, contains cerebrospinal fluid.

The three meninges that cover the spinal cord -- the outer dura mater, the arachnoid mater,

and the innermost pia mater -- are continuous with that in the brainstem and cerebral

hemispheres. Similarly, cerebrospinal fluid is found in the subarachnoid space. The cord is

stabilized within the dura mater by the connecting denticulate ligaments which extend from

the enveloping pia mater laterally between the dorsal and ventral roots. The dural sac ends at

the vertebral level of the second sacral vertebra.

2.Structure of Vertebrae

A typical vertebra consists of two essential parts: an anterior (front) segment, which is the

vertebral body; and a posterior part the vertebral (neural) arch which encloses the vertebral

foramen. The vertebral arch is formed by a pair of pedicles and a pair of laminae, and

supports seven processes, four articular, two transverse, and one spinous, the latter also being

known as the neural spine.

When the vertebrae are articulated with each other, the bodies form a strong pillar for the

support of the head and trunk, and the vertebral foramina constitute a canal for the protection

of the medulla spinalis(spinal cord). In between every pair of vertebrae are two apertures, the
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intervertebral foramina, one on either side, for the transmission of the spinal nerves and

vessels.

Two transverse processes and one spinous process are posterior to (behind) the vertebral

body. The spinous process comes out the back, one transverse process comes out the left, and

one on the right. The spinous processes of the cervical and lumbar regions can be felt through

the skin. Superior and inferior articular facets on each vertebra act to restrict the range of

movement possible. These facets are joined by a thin portion of the neural arch called the

pars interarticularis.

3.Spinal cord injury

 It damages gray matter in the central part of the spine, causing segmental losses of

interneurons and motorneurons. Spinal cord injury can occur from many causes, including:

 Trauma such as automobile crashes, falls, gunshots, diving accidents, war injuries, etc.

 Tumor such as meningiomas, ependymomas, astrocytomas, and metastatic cancer.

 Ischemia resulting from occlusion of spinal blood vessels, including dissecting aortic

aneurysms, emboli, arteriosclerosis.

 Developmental disorders, such as spina bifida, meningomyolcoele, and other.

 Neurodegenerative diseases, such as Friedreich's ataxia, spinocerebellar ataxia, etc.

 Demyelinative diseases, such as Multiple Sclerosis.

 Transverse myelitis, resulting from spinal cord stroke, inflammation, or other causes.

 Vascular malformations, such as arteriovenous malformation (AVM), dural arteriovenous

fistula (AVF), spinal hemangioma, cavernous angioma and aneurysm

Topic : Nursing Care Of The Patient With Altered Cerebral Function

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe appropriate nursing assessment data to collect for a patient experiencing a change in

consciousness.

 Identify relationships among patient symptoms, clinical signs, and pathophysiology for a

patient experiencing a brain attack.

 Cluster assessment data to formulate nursing diagnoses associated with brain attack.
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 Identify priorities in care for a patient with brain attack.

 Explain rationale for nursing actions that prevent complications associated with brain attack.

Definition/Overview:

Patients Symptoms: Patients in intensive care units (ICUs) can be adversely affected by

distressing symptoms. When critically ill patients are unable to self-report symptoms, ICU

nurses become proxy reporters.

Stroke or Brain attack: Stroke, also called a brain attack, happens when the arteries leading

to the brain are blocked or rupture. When the brain does not receive the needed oxygen

supply, the brain cells begin to die. A stroke can cause paralysis, inability to talk, inability to

understand, and other conditions brought on by brain damage. Strokes kill nearly 150,000

Americans each year and are the leading cause of adult disability.

Key Points:

1.Problems resulting from stroke may include:

 temporary or permanent impairment including weakness on one side of the body

 problems with balance and/or coordination

 difficulties with speech and memory

 problems with vision or reading

 trouble swallowing

 pain

 numbness

 depression and/or sudden outbursts of emotions

 problems with being unaware of the effects of the stroke

 problems concentrating, thinking, learning, or making decisions

 loss of energy and/or chronic fatigue

2.Risk Factors

 high blood pressure

 diabetes

 smoking
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 high cholesterol level

 heart disease

 transient ischemic attacks (TIAs)

 Be sure to discuss these risk factors with your physician and identify things that you can do to

avoid having a stroke.

3.Symptoms of a stroke

 Stroke happens suddenly and may be prevented by immediate response to warning signs.

Warning signs and symptoms may include:

 sudden weakness or numbness of the face, arm, or leg on one side of the body

 sudden difficulties with speech and understanding what others are saying

 sudden problems with vision -- dimness or loss of vision, particularly in one eye

 sudden dizziness

 sudden problems with walking

Topic : Metabolic Responses

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe normal nutrition.

 Explain basic normal metabolism.

 Describe the focused nutritional/metabolic assessment.

 Recognize the typical metabolic alterations in the high-acuity/critically ill patient.

 Describe the major nutritional alterations associated with specific disease states.

 Describe the enteral methods used to provide nutrition for the high-acuity patient, including

potential complications.

 Discuss the parenteral methods used to provide nutrition for the high-acuity ill patient,

including potential complications.
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Definition/Overview:

Nutrition: Nutrition (also called nourishment or aliment) is the provision, to cells and

organisms, of the materials necessary (in the form of food) to support life. Many common

health problems can be prevented or alleviated with good nutrition.

Diet: The diet of an organism refers to what it eats. Dietitians are health professionals who

specialize in human nutrition, meal planning, economics, preparation, and so on. They are

trained to provide safe, evidence-based dietary advice and management to individuals (in

health and disease), as well as to institutions.

Metabolism: Metabolism is the set of chemical reactions that occur in living organisms in

order to maintain life. These processes allow organisms to grow and reproduce, maintain

their structures, and respond to their environments. Metabolism is usually divided into two

categories. Catabolism breaks down organic matter, for example to harvest energy in cellular

respiration. Anabolism, on the other hand, uses energy to construct components of cells such

as proteins and nucleic acids.

Key Points:

1.Nutrients

There are seven major classes of nutrients: carbohydrates (saccharides), fats (triglycerides),

fiber (cellulose), minerals, proteins, vitamins, and water.

These nutrient classes can be generally grouped into the categories of macronutrients (needed

in relatively large amounts), and micronutrients (needed in smaller quantities). The

macronutrients are carbohydrates, fats, fiber, proteins and water. The other nutrient classes

are micronutrients.

2.Macronutrients

The macronutrients (excluding fiber and water) provide energy, which is measured in

kilocalories, often called "Calories" and written with a capital C to distinguish individual

calories. Carbohydrates and proteins provide four (4) Calories of energy per gram, while fats
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provide nine (9) Calories per gram. Vitamins, minerals, fiber, and water do not provide

energy, but are necessary for other reasons.

Molecules of carbohydrates and fats consist of carbon, hydrogen, and oxygen atoms.

Carbohydrates may be simple monomers (glucose, fructose, galactose), or large polymers

polysaccharides (starch). Fats are triglycerides, made of various fatty acid monomers bound

to glycerol. Some fatty acids are essential, but not all. Protein molecules contain nitrogen

atoms in addition to the elements of carbohydrates and fats. The nitrogen-containing

monomers of protein, called amino acids, fulfill many roles other than energy metabolism,

and when they are used as fuel, getting rid of the nitrogen places a burden on the kidneys.

Similar to fatty acids, certain amino acids are essential. Other micronutrients not categorized

above include antioxidants and phytochemicals.

Most foods contain a mix of some or all of the nutrient classes. Some nutrients are required

on a regular basis, while others are needed less frequently. Poor health can be caused by an

imbalance of nutrients, whether an excess or a deficiency.

3.Metabolism and chemical reactions

The chemical reactions of metabolism are organized into metabolic pathways, in which one

chemical is transformed into another by a sequence of enzymes. Enzymes are crucial to

metabolism because they allow organisms to drive desirable but thermodynamically

unfavorable reactions by coupling them to favorable ones. Enzymes also allow the regulation

of metabolic pathways in response to changes in the cell's environment or signals from other

cells.

The metabolism of an organism determines which substances it will find nutritious and which

it will find poisonous. For example, some prokaryotes use hydrogen sulfide as a nutrient, yet

this gas is poisonous to animals.The speed of metabolism, the metabolic rate, also influences

how much food an organism will require.

A striking feature of metabolism is the similarity of the basic metabolic pathways between

even vastly different species. For example, the set of carboxylic acids that are best known as

the intermediates in the citric acid cycle are present in all organisms, being found in species

as diverse as the unicellular bacteria Escherichia coli and huge multicellular organisms like
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elephants. These striking similarities in metabolism are most likely the result of the high

efficiency of these pathways, and of their early appearance in evolutionary history.

In Section 4 of this course you will cover these topics:
Acute Hematologic Dysfunction

Altered Immune Function

Organ Transplantation

Altered Glucose Metabolism

Altered Renal Dysfunction

Nursing Care Of The Patient With Altered Metabolic Function

Acute Gastrointestinal Dysfunction

Topic : Acute Hematologic Dysfunction

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the anatomic components and physiologic functions of the blood.

 Discuss the assessment and diagnosis of hematologic disorders.

 Describe the etiology, pathophysiology, clinical manifestations, and management of red cell

disorders.

 Discuss the etiology, pathophysiology, clinical manifestations, and management of white cell

disorders.

 Describe the etiology, pathophysiology, clinical manifestations, and management of

thrombocytopenia and disseminated intravascular coagulation (DIC).

 Discuss the nursing implications appropriate to managing the care of patients experiencing

acute hematologic dysfunction.

Definition/Overview:

Hematologic Disorders: These blood disorders develop when the normal process of blood

cell growth and development (hematopoiesis) breaks down and a malignancy of the blood

cells arises. Abnormally large quantities of a specific type of blood cell are produced in the

bone marrow or lymphatic tissues, or abnormal blood cells are produced that do not function

properly.
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Among the uncommon blood cancers outlined are lymphoproliferativedisorders (diseases of

white blood cells called T cells and B cells); myeloproliferative disorders (diseases in which

too many of certain types of blood cells are made in the bone marrow); and four other

uncommon blood disorders -- eosinophilia, histiocytosis, paroxysmal nocturnal

hemoglobinuria, and systemic mastocytosis.

Patients with any blood cancer that occurs relatively infrequently may have difficulty finding

information about where and from whom to obtain the best treatment. All patients with

cancer should seek care from a physician or team experienced in treating his or her disease,

and this is especially important for patients with rare blood cancers, because these diseases

may be difficult to diagnose -- but are sometimes easily treated if diagnosed correctly. Many

Memorial Sloan-Kettering physicians have developed unequaled expertise in diagnosing and

treating some of the rarest forms of cancer.

Hematology: Hematology (American English) or haematology (British English) is the

branch of biology (physiology), pathology, clinical laboratory, internal medicine, and

pediatrics that is concerned with the study of blood, the blood-forming organs, and blood

diseases. Haematologyincludes the study of etiology, diagnosis, treatment, prognosis, and

prevention of blood diseases. The lab work that goes into the study of blood is performed by

a Medical Technologist.

Hematology and blood disease: Blood diseases affect the production of blood and its

components, such as blood cells, hemoglobin, blood proteins, the mechanism of coagulation,

etc.

Physicians specialized in hematology are known as haematologists. Their routine work

mainly includes the care and treatment of patients with haematological diseases, although

some may also work at thehaematology laboratory viewing blood films and bone marrow

slides under the microscope, interpreting various haematologicaltest results. In some

institutions, haematologistsalso manage the haematology laboratory. Physicians who work in

haematology laboratories, and most commonly manage it, are pathologists specialized in the

diagnosis of haematological diseases, referred to as haematopathologists.Haematologists and

haematopathologistsgenerally work in conjunction to formulate a diagnosis and deliver the

most appropriate therapy if needed. Haematology is a distinct subspecialty of internal

medicine, separate from but overlapping with the subspecialty of medical oncology.
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Disseminated intravascular coagulation: Disseminated intravascular coagulation (DIC),

also known as consumptive coagulopathy, is a pathological activation of coagulation (blood

clotting) mechanisms that happens in response to a variety of diseases. As its name suggests,

it leads to the formation of small blood clots inside the blood vessels throughout the body. As

the small clots consume all the available coagulation proteins and platelets, normal

coagulation is disrupted and abnormal bleeding occurs from the skin (e.g. from sites where

blood samples were taken), the digestive tract, the respiratory tract and surgical wounds. The

small clots also disrupt normal blood flow to organs (such as the kidneys), which may

malfunction as a result.

Key Points:

1.Disseminated intravascular coagulation Pathophysiology

Under homeostatic conditions, the body is maintained in a finely tuned balance of

coagulation and fibrinolysis. The activation of the coagulation cascade yields thrombin that

converts fibrinogen to fibrin; the stable fibrin clot being the final product of hemostasis. The

fibrinolytic system then functions to break down fibrinogen and fibrin. Activation of the

fibrinolyticsystem generates plasmin (in the presence of thrombin), which is responsible for

the lysis of fibrin clots. The breakdown of fibrinogen and fibrin results in polypeptides called

fibrin degradation products (FDPs) or fibrin split products (FSPs). In a state of homeostasis,

the presence of thrombin is critical, as it is the central proteolytic enzyme of coagulation and

is also necessary for the breakdown of clots, or fibrinolysis.

In DIC, the processes of coagulation and fibrinolysis lose control, and the result is

widespread clotting with resultant bleeding. Regardless of the triggering event of DIC, once

initiated, the pathophysiology of DIC is similar in all conditions. One critical mediator of

DIC is the release of a transmembraneglycoprotein called tissue factor (TF). TF is present on

the surface of many cell types (including endothelial cells, macrophages, and monocytes) and

is not normally in contact with the general circulation, but is exposed to the circulation after

vascular damage. For example, TF is released in response to exposure to cytokines

(particularly interleukin 1), tumor necrosis factor, and endotoxin. This plays a major role in

the development of DIC in septic conditions. TF is also abundant in tissues of the lungs,

brain, and placenta. This helps to explain why DIC readily develops in patients with
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extensive trauma. Upon activation, TF binds with coagulation factors that then trigger both

the intrinsic and the extrinsic pathways of coagulation.

The release of endotoxin is the mechanism by which Gram-negative sepsis provokes DIC. In

acute promyelocytic leukemia, treatment causes the destruction of leukemic granulocyte

precursors, resulting in the release of large amounts of proteolyticenzymes from their storage

granules, causing microvasculardamage. Other malignancies may enhance the expression of

various oncogenes that result in the release of TF and plasminogen activator inhibitor-1 (PAI-

1), which prevents fibrinolysis.

Excess circulating thrombin results from the excess activation of the coagulation cascade.

The excess thrombin cleaves fibrinogen, which ultimately leaves behind multiple fibrin clots

in the circulation. These excess clots trap platelets to become larger clots, which leads to

microvascular andmacrovascular thrombosis. This lodging of clots in the microcirculation, in

the large vessels, and in the organs is what leads to the ischemia, impaired organ perfusion,

and end-organ damage that occur with DIC.

Coagulation inhibitors are also consumed in this process. Decreased inhibitor levels will

permit more clotting so that a feedback system develops in which increased clotting leads to

more clotting. At the same time, thrombocytopenia occurs because of the entrapment and

consumption of platelets. Clotting factors are consumed in the development of multiple clots,

which contributes to the bleeding seen with DIC.

Simultaneously, excess circulating thrombin assists in the conversion of plasminogento

plasmin, resulting in fibrinolysis. The breakdown of clots results in excess amounts of FDPs,

which have powerful anticoagulant properties, contributing to hemorrhage. The excess

plasmin also activates the complement and kinin systems. Activation of these systems leads

to many of the clinical symptoms that patients experiencing DIC exhibit, such as shock,

hypotension, and increased vascular permeability. The acute form of DIC is considered an

extreme expression of the intravascular coagulation process with a complete breakdown of

the normal homeostatic boundaries. DIC is associated with a poor prognosis and a high

mortality rate.
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2.Causes of DIC

 DIC can occur in the following conditions:

 Cancers of lung, pancreas, prostate and stomach

 Obstetric: abruptio placentae, retained dead fetus, pre-eclampsia, amniotic fluid embolism

 Massive tissue injury: Trauma, burns, extensive surgery

 Infections: Gram-negative sepsis, Neisseriameningitidis, Streptococcus pneumoniae, malaria,

histoplasmosis, aspergillosis, Rocky mountain spotted fever

 Miscellaneous: Liver disease, snake bite, acute intravascular hemolysis, giant hemangioma,

shock, heat stroke, vasculitis, aortic aneurysm, Serotonin syndrome

3.Diagnosis of DIC

 Diagnosis is usually suggested by following conditions:

 Severe cases with haemorrhage: The PT and APTT are usually very prolonged and the

fibrinogen level markedly reduced. High levels of fibrin degradation products, including D-

dimer, are found owing to the intense fibrinolytic activity stimulated by the presence of fibrin

in the circulation. There is severe thrombocytopenia. The blood film may show fragmented

red blood cells (schistocytes).

 Mild cases without bleeding: There is increased synthesis of coagulation factors and platelets.

PT, APTT, and platelet counts are normal. fibrin degradation products are raised.

 Definitive diagnosis depends on the result of:

 Thrombocytopenia

 Prolongation of prothrombin time and activated partial thromboplastin time

 A low fibrinogen concentration

 Increased levels of fibrin degradation products

Topic : Altered Immune Function

Topic Objective:

Following completion of this topic, the learner will be able to

 Cite the location and functional role of organs and tissues primarily involved in the immune

response.

 Contrast the nature of natural immunity and acquired (active and passive) immunity.
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 Describe the characteristics of antigens and antigenantibody responses.

 Discuss the nature and primary function of cellular components of the immune system.

 Describe mechanisms of specific immunity (humoral and cell mediated) and mechanisms of

nonspecific immunity.

 Explain the theoretical concepts for the occurrence of types I, II, III, and IV immunoglobulin

hypersensitivity and autoimmune disorders.

 Describe the effects of aging, malnutrition, trauma, and stress related to the functions of the

adult immune system.

 Characterize immunodeficiency and describe the human immunodeficiency virus (HIV) and

acquired immunodeficiency syndrome (AIDS) and treatment.

 Discuss nursing considerations pertinent to the assessment and care of the

immunocompromised patient.

Definition/Overview:

Immune System: An immune system is a collection of mechanisms within an organism that

protects against disease by identifying and killing pathogens and tumor cells. It detects a wide

variety of agents, from viruses to parasitic worms, and needs to distinguish them from the

organism's own healthy cells and tissues in order to function properly. Detection is

complicated as pathogens can evolve rapidly,producing adaptations that avoid the immune

system and allow the pathogens to successfully infect their hosts.

Autoimmune disorders: Autoimmune disorders are diseases caused by the body producing

an inappropriate immune response against its own tissues. Sometimes the immune system

will cease to recognize one or more of the bodys normal constituents as self and will create

autoantibodies antibodies that attack its own cells, tissues, and/or organs. This causes

inflammation and damage and it leads to autoimmune disorders.

The cause of autoimmune diseases is unknown, but it appears that there is an inherited

predisposition to develop autoimmune disease in many cases. In a few types of autoimmune

disease (such as rheumatic fever), a bacteria or virus triggers an immune response, and the

antibodies or T-cells attack normal cells because they have some part of their structure that

resembles a part of the structure of the infecting microorganism.
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Autoimmune disorders fall into two general types: those that damage many organs (systemic

autoimmune diseases) and those where only a single organ or tissue is directly damaged by

the autoimmune process (localized). However, the distinctions become blurred as the effect

of localized autoimmune disorders frequently extends beyond the targeted tissues, indirectly

affecting other body organs and systems. Some of the most common types of autoimmune

disorders include:

Antigen: An antigen (from antibody-generating) or immunogen is a substance that prompts

the generation of antibodies and can cause an immune response. The word originated from

the notion that they can stimulate antibody generation. We now know that the immune

system does not consist of only antibodies. The modern definition encompasses all

substances that can be recognized by the adaptive immune system. In the strict sense,

immunogens are those substances that elicit a response from the immune system, whereas

antigens are defined as substances that bind to specific antibodies. Not all antigens produce

an immunogenic response, but all immunogens are antigens.

Key Points:

1.Risk of Autoimmune Disease

Most autoimmune diseases occur in women, and most often during their childbearing years.

Some of these diseases also affect African American, American Indian, and Latina women

more than white women. These diseases tend to run in families, so your genes, along with the

way your immune system responds to certain triggers or things in the environment, affect

your chances of getting one of these diseases. If you think you may have an autoimmune

disease, ask your family members if they have had symptoms like yours. The good news is

that if you have an autoimmune disease, there ARE things you can do to feel better!

2.Symptoms of Autoimmune Disease

There are more than 80 types of autoimmune diseases. Learning the symptoms of some of the

more common autoimmune diseases can help you recognize the signs if you get one. But

some autoimmune diseases share similar symptoms. This makes it hard for doctors to find out

if you really have one of these diseases, and which one it might be. This can make your trip

to doctors long and stressful. But if you are having symptoms that bother you, you need to
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persist to make sure you get relief. Below are descriptions of some common autoimmune

diseases.

3.Characteristics of Antigens

Antigens are usually proteins or polysaccharides. This includes parts (coats, capsules, cell

walls, flagella, fimbrae, and toxins) of bacteria, viruses, and other microorganisms. Lipids

and nucleic acids are antigenic only when combined with proteins and polysaccharides. Non-

microbial exogenous (non-self) antigens can include pollen, egg white, and proteins from

transplanted tissues and organs or on the surface of transfused blood cells.

 Tolerogen - A substance that invokes a specific immune non-responsiveness due to its

molecular form. If its molecular form is changed, a tolerogen can become an immunogen.

 Allergen - An allergen is a substance that causes the allergic reaction. The (detrimental)

reaction may result after exposure via ingestion, inhalation, injection, or contact with skin.

 Cells present their antigens to the immune system via a histocompatibility molecule.

Depending on the antigen presented and the type of the histocompatibility molecule, several

types of immune cells can become activated

Topic : Organ Transplantation

Topic Objective:

Following completion of this topic, the learner will be able to

 Discuss the history of organ transplantation.

 Describe types of grafts and donors.

 Explain the general organ procurement process.

 Discuss donor and organ management.

 Explain the immunologic considerations of organ transplantation.

 Describe the determination of transplant need.

 Discuss the major complications associated with organ transplantation.

 Describe immunosuppressant therapy.
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 Discuss the general concepts related to transplantation of selected organs, including

postprocedure management implications.

Definition/Overview:

Organ transplant: An organ transplant is the moving of a whole or partial organ from one

body to another (or from a donor site on the patient's own body), for the purpose of replacing

the recipient's damaged or failing organ with a working one from the donor site. Organ

donors can be living or deceased (previously referred to as cadaveric).

Types of donors: In living donors, the donor remains alive and donates a renewable tissue,

cell, or fluid (e.g. blood, skin); or donates an organ or part of an organ in which the remaining

organ can regenerate or take on the workload of the rest of the organ (primarily single kidney

donation, partial donation of liver, small bowel, or pancreas).

Deceased (formerly cadaveric) are donors who have been declared brain-dead and whose

organs are kept viable by ventilators or other mechanical mechanisms until they can be

excised for transplantation. Apart from brain-stem dead donors, who have formed the

majority of deceased donors for the last twenty years, there is increasing use of Donation

after Cardiac Death - DCD- Donors (formerly non-heart beating donors) to increase the

potential pool of donors as demand for transplants continues to grow. These organs have

inferior outcomes to organs from a brain-dead donor; however given the scarcity of suitable

organs and the number of people who die waiting, any potentially suitable organ must be

considered.

Key Points:

1.Autograft

A transplant of a pack of tissue to the same person.Sometimes this is done with surplus tissue,

or tissue that can regenerate, or tissues more desperately needed elsewhere (examples include

skin grafts, vein extraction for CABG, etc.) Sometimes an autograft is done to remove the

tissue and then treat it or the person, before returning it (examples include stem cell autograft

and storing blood in advance of surgery).
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2.Allograft

An allograft is a transplanted organ or tissue from a genetically non-identical member of the

same species. Most human tissue and organ transplants are allografts. This however will

result in the receiver of organs to take immunosuppressive drugs to prevent their body's

antibodies causing transplant rejection, destroying the new organ. This dramatically affects

the entire immune system making the body vulnerable to pathogens.

3.Isograft

A subset of allografts in which organs or tissues are transplanted from a donor to a

genetically identical recipient (such as an identical twin). Isografts are differentiated from

other types of transplants because while they are anatomically identical to allografts, they are

the same autografts in terms of the recipient's immune response.

4.Xenograft and Xenotransplantation

A transplant of organs or tissue from one species to another.Examples include porcine heart

valve transplants, which are quite common and successful. However xenotransplantion is

often an extremely dangerous type of transplant. For example a baboon-to-human heart

transplant failed. Other xenotransplants attempted include piscine-primate (fish to non-human

primate) islet (i.e. pancreatic or insular tissue) transplant. The latter research study was

intended to pave the way for potential human use if successful. See: xenotransplantation.

5.Split transplants

Sometimes, a deceased-donor organ (specifically the liver) may be divided between two

recipients, especially an adult and a child. This is not usually a preferred option, because the

transplantation of a whole organ is more successful.

6.Domino transplants

This operation is usually performed for cystic fibrosis as both lungs need to be replaced and it

is a technically easier operation to replace the heart and lungs en bloc. As the recipient's

native heart is usually healthy, this can then itself be transplanted into someone needing a

heart transplant. That term is also used for a special form of liver transplant, in which the
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recipient suffers from familial amyloidotic polyneuropathyin which the liver (slowly)

produces a protein that damages other organs; their liver can be transplanted into an older

patient who is likely to die from other causes before a problem arises. It is also used to

describe a series of living donor transplants in which one donor donates to the highest

recipient on the waiting list, and rather than performing that single transplant, the transplant

center uses that to facilitate multiple transplants. These other transplants are otherwise

impossible due to blood-type or antibody barriers to transplantation. The "good samaritan"

kidney is transplanted into one of the other recipients, whose donor in turn donates his or her

kidney to an unrelated recipient. Depending on the patients on the waiting list, this has

sometimes been repeated for up to six pairs, with the final donor donating to the patient at the

top of the list. In this way, no recipients are disadvantaged while multiple waiting recipients

who had living donors who could not donate to them receive transplants. This further benefits

patients below any of these recipients on waiting lists, as they move closer to the top of the

list for a deceased-donor organ. Johns Hopkins Medical Center in Baltimore and

Northwestern University's Northwestern Memorial Hospital havereceived significant

attention for pioneering transplants of this kind.

7.Ethics in Organ transplant

The existence and distribution of organ transplantation procedures in developing countries,

while almost always beneficial to those receiving them, raise many ethical concerns. Both the

source and method of obtaining the organ to transplant are major ethical issues to consider, as

well as the notion of distributive justice. The World Health Organization argues that

transplantations promote health, but the notion of transplantation tourism has the potential to

violate human rights or exploit the poor, to have unintended health consequences, and to

provide unequal access to services, all of which ultimately may cause harm. Regardless of the

gift of life, in the context of developing countries, this might be coercive. The practice of

coercion could be considered exploitative of the poor population, violating basic human

rights according to Articles 3 and 4 of the Universal Declaration of Human Rights. There is

also a powerful opposing view, that trade in organs, if properly and effectively regulated to

ensure that the seller is fully informed of all the consequences of donation, is a mutually

beneficial transaction between two consenting adults, and that prohibiting it would itself be a

violation of Articles 3 and 29 of the Universal Declaration of Human Rights.
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Even within developed countries there is concern that enthusiasm for increasing the supply of

organs may trample on respect for the right to life. The question is made even more

complicated by the fact that the "irreversibility" criterion for legal death cannot be adequately

defined and can easily change with changing technology.

Topic : Altered Glucose Metabolism

Topic Objective:

Following completion of this topic, the learner will be able to

 Discuss normal glucose metabolism.

 Describe the effects of insulin on metabolism.

 Explain the effects of insulin deficit.

 Differentiate the two major types of diabetes mellitus.

 Discuss the pathophysiology, clinical manifestations, and nursing care management of

therapy-induced hypoglycemia.

 Discuss the pathophysiology, clinical manifestations, and nursing care management of

diabetic ketoacidosis.

 Discuss the pathophysiology, clinical manifestations, and nursing care management of

hyperglycemic hyperosmolar state.

 Explain the use of exogenous insulin in the management of the client with diabetes mellitus.

 Discuss the acute care nursing implications of chronic diabetic complications.

Definition/Overview:

Glucose metabolism: Two different pathways are involved in the metabolism of glucose:

one anaerobic and one aerobic. The anaerobic process occurs in the cytoplasm and is only

moderately efficient. The aerobic cycle takes place in the mitochondria and is results in the

greatest release of energy. As the name implies, though, it requires oxygen.

Carbohydrate metabolism: Carbohydrate metabolism denotes the various biochemical

processes responsible for the formation, breakdown and interconversion of carbohydrates in

living organisms.
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Carbohydrates and glucose: The most important carbohydrate is glucose, a simple sugar

(monosaccharide) that is metabolized by nearly all known organisms. Glucose and other

carbohydrates are part of a wide variety of metabolic pathways across species: plants

synthesize carbohydrates from atmospheric gases by photosynthesis storing the absorbed

energy internally, often in the form of starch or lipids. Plant components are eaten by animals

and fungi, and used as fuel for cellular respiration. Oxidation of one gram of carbohydrate

yields approximately 4 kcal of energy and from lipids about 9 kcal. Energy obtained from

metabolism is usually stored temporarily within cells in the form of ATP. Organisms capable

of aerobic respiration metabolize glucose and oxygen to release energy with carbon dioxide

and water as byproducts.

Glucoregulation: Glucoregulationis the maintenance of steady levels of glucose in the body;

it is part of homeostasis, and keeps a constant internal environment around cells in the body.

The hormone insulin is the primary regulatory signal in animals, suggesting that the basic

mechanism is very old and very central to animal life. When present, it causes many tissue

cells to take up glucose from the circulation, causes some cells to store glucose internally in

the form of glycogen, causes some cells to take in and hold lipids, and in many cases controls

cellular electrolyte balances and amino acid uptake as well. Its absence turns off glucose

uptake into cells, reverses electrolyte adjustments, begins glycogen breakdown and glucose

release into the circulation by some cells, begins lipid release from lipid storage cells, etc.

Circulatory glucose levels are the most important signal to the insulin producing cells, and as

they are largely due to dietary carbohydrate intake, diet controls major aspects of metabolism

via insulin. In humans, insulin is made by beta cells in the pancreas, fat is stored in adipose

tissue cells, and glycogen is both stored and released as needed by liver cells. No glucose is

released to the blood from internal glycogen stores from muscle cells, however, regardless of

insulin levels.

The hormone glucagon, on the other hand, acts in the opposite direction to insulin, forcing the

conversion of glycogen in some cells to glucose. It'srelease is controlled by low levels of

blood glucose.

Hyperglycemic Hyperosmolar State: An acute complication of diabetes mellitus associated

with:
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 Profound volume depletion

 Relative insulin deficiency

 Potentially serious complications if not promptly diagnosed and treated

Laboratory diagnosis is characterized by:

 Marked hyperglycemia

 Hyperosmolality

 Prerenal azotemia

 Absence of significant ketoacidosis

Key Points:

1.Anaerobic Metabolism

Glucose in the bloodstream diffuses into the cytoplasm and is locked there by

phosphorylation. A glucose molecule is then rearranged slightly to fructose and

phosphorylated again to fructose diphosphate. These steps actually require energy, in the

form of two ATPs per glucose. The fructose is then cleaved to yield two glyceraldehyde

phosphates (GPs). In the next steps, energy is finally released, in the form of two ATPs and

two NADHs, as the GPs are oxidized to phosphoglycerates. One of the key enzymes in this

process is glyceraldehydephosphate dehydrogenase (GPDH), which transfers a hydrogen

atom from the GP to NAD to yield the energetic NADH. Due to its key position in the

glycolytic pathway, biochemical assays of GPDH are often used to estimate the

glycolyticcapacity of a muscle cell. Finally, two more ATPs are produced as the

phosphoglycerates are oxidized to pyruvate.

2.Aerobic Metabolism

 Pyruvate is the starting molecule for oxidative phosphorylation via the Krebb's or citric acid

cycle. In this process, all of the C-C and C-H bonds of the pyruvate will be transferred to

oxygen. The pathway can be seen in the figure below.

 Download the PostScript

 Basically, the pyruvate is oxidized to acetyl coenzyme A, which can then bind with the four

carbon oxaloacetate to generate a six carbon citrate. Carbons and hydrogens are gradually

cleaved from this citrate until all that remains is the four carbon oxaloacetate we started with.
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In the process, four NADHs, one FADH and one GTP are generated for each starting

pyruvate.

3.Hyperglycemic hyperosmolarity

Hyperglycemic hyperosmolarity is part of a clinical spectrum of severe hyperglycemic

disorders ranging from pure hyperglycemic hyperosmolaritywithout ketosis to diabetic

ketoacidosis, with significant overlap in the middle. From 50 to 75 percent of

hospitalizablepatients who have uncontrolled diabetes present with significant

hyperosmolarity. An altered state of consciousness attributable to uncontrolled diabetes is

virtually always the result of severe hyperosmolar hyperglycemia

Topic : Altered Renal Dysfunction

Topic Objective:

Following completion of this topic, the learner will be able to

 Briefly explain normal kidney function.

 Discuss the influences of selected body systems on renal function.

 Identify the categories of acute renal failure as prerenal, interstitial, or postrenal.

 Describe the phases of acute renal failure.

 Describe the effects of acute renal dysfunction on fluid and electrolyte balance.

 Discuss assessment and diagnosis of renal failure.

 Provide a brief overview of the collaborative management of the patient with acute renal

failure.

 Discuss dialysis as a treatment modality for acute renal failure.

 Discuss the implications of caring for a high-acuity patient who has chronic renal failure.

Definition/Overview:

Renal Function: Renal function, in nephrology, is an indication of the state of the kidney

and its role in renal physiology. Glomerular filtration rate (GFR) describes the flow rate of

filtered fluid through the kidney. Creatinine clearance rate (CCr) is the volume of blood
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plasma that is cleared of creatinineper unit time and is a useful measure for approximating the

GFR. Both GFR and CCr may be accurately calculated by comparative measurements of

substances in the blood and urine, or estimated by formulas using just a blood test result

(eGFR and eCCr).

Renal Failure: Renal failure or kidney failure is a situation in which the kidneys fail to

function adequately. It is divided in acute and chronic forms; either form may be due to a

large number of other medical problems. Biochemically, it is typically detected by an

elevated serum creatinine. In the science of physiology, renal failure is described as a

decrease in the glomerularfiltration rate. When the kidneys malfunction, problems frequently

encountered are abnormal fluid levels in the body, deranged acid levels, abnormal levels of

potassium, calcium, phosphate, hematuria (blood in the urine) and (in the longer term)

anemia. Long-term kidney problems have significant repercussions on other diseases, such as

cardiovascular disease.

Key Points:

1.Renal Function and indirect markers:

Most doctors use the plasma concentrations of the waste substances of creatinineand urea, as

well as electrolytes to determine renal function. These measures are adequate to determine

whether a patient is suffering from kidney disease. Unfortunately, blood urea nitrogen (BUN)

and creatininewill not be raised above the normal range until 60% of total kidney function is

lost. Hence, the more accurate Glomerular filtration rate or its approximation of the creatinine

clearance is measured whenever renal disease is suspected or careful dosing of

nephrotoxicdrugs is required. Another prognostic marker for kidney disease is

Microalbuminuria; the measurement of small amounts of albumin in the urine that cannot be

detected by urine dipstick methods

2.Renal Failure Classification:

 Renal failure can broadly be divided into two categories: acute or chronic renal failure. The

type of renal failure is determined by the trend in the serum creatinine. Other factors which

may help differentiate acute and chronic kidney disease include the presence of anemia and
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the kidney size on ultrasound. Chronic kidney disease generally leads to anemia and small

kidney size.

3.Acute renal failure

Acute renal failure (ARF) is, as the name implies, a rapidly progressive loss of renal function,

generally characterized by oliguria(decreased urine production, quantified as less than 400

mLper day in adults, less than 0.5 mL/kg/h in children or less than 1 mL/kg/h in infants);

body water and body fluids disturbances; and electrolyte derangement. An underlying cause

must be identified to arrest the progress, and dialysis may be necessary to bridge the time gap

required for treating these fundamental causes. ARF can result from a large number of

causes.

4.Chronic kidney disease

Stage 5 Chronic Kidney Disease (CKD) can either develop slowly and show few initial

symptoms, be the long term result of irreversible acute disease or be part of a disease

progression.

5.Acute on chronic renal failure

Acute renal failure can be present on top of chronic renal failure. This is called acute-on-

chronic renal failure (AoCRF). The acute part of AoCRF may be reversible and the aim of

treatment, as with ARF, is to return the patient to their baseline renal function, which is

typically measured by serum creatinine.AoCRF, like ARF, can be difficult to distinguish

from chronic renal failure, if the patient has not been monitored by a physician and no

baseline (i.e., past) blood work is available for comparison.

Topic : Nursing Care Of The Patient With Altered Metabolic Function

Topic Objective:

Following completion of this topic, given a specific clinical situation, the learner will be able

to

 Interpret the significance of laboratory data.

 Interpret the significance of assessment data.
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 Develop appropriate desired patient outcomes.

 Apply knowledge of the patient with altered nutrition/ metabolism to develop a plan of

nursing interventions.

 Describe the nursing management of the patient with altered nutrition/metabolism status.

Definition/Overview:

Patients with altered metabolism: Morbidly obese patients in a long-term care (LTC)

facility have special physical and emotional needs that must be considered when planning

care. Special attention to the skin, vital sign monitoring, and rehabilitative care are among the

interventions that must be integrated into the otherwise standard care of the morbidly obese

patient.

Nursing intervention: A nursing intervention is defined as a single nursing action -

treatment, procedure or activity - designed to achieve an outcome to a diagnosis, nursing or

medical, for which the nurse is accountable. Patient services are usually initiated as medical

orders by a referring physician and reviewed by the admitting nurse. As part of the admission

assessment the primary nurse also determines the nursing orders based on the signs and

symptoms, diagnoses, and expected outcomes/goals; and together, form the plan of care that

requires the nursing interventions.

Key Points:

1.Malnutrition in Patients

Malnutrition is highly prevalent among patients with chronic liver disease and is nearly

universal among patients awaiting liver transplantation. Malnutrition in patients with

cirrhosis leads to increased morbidity and mortality rates. Furthermore, patients who are

severely malnourished before transplant surgery has a higher rate of complications and a

decreased overall survival rate after liver transplantation. In light of the high incidence of

malnutrition among patients with chronic liver disease and the complications that result from

malnutrition in these patients, it is essential to assess the nutritional status of all patients with

liver disease, and to initiate treatment as indicated. This review addresses the etiologies of

malnutrition, methods used to assess nutritional status, and appropriate treatment strategies.
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2.Nursing intervention

The Clinical Care Classification of Nursing Interventions was derived from the 73,529

nursing interventions and/or services narrative statements collected for the entire episode of

care. Many of the statements were not always mutually exclusive and others were determined

to represent a more precise description of a given intervention. Based on statistical analyses

and clinical judgement the classification was designed and developed with major categories

for the interventions that encompassed multiple tasks and sub-categories for the specific

atomic-level tasks. Additionally, the nursing service statements were found to contain two

aspects: (a) the nursing service, treatment, and/or intervention and (b) an action that qualified

the action type of intervention. Both aspects were considered essential for providing patient

care and used to create the terminology.

Topic : Acute Gastrointestinal Dysfunction

Topic Objective:

Following completion of this topic, the learner will be able to

 Identify the anatomic structures of the GI tract.

 Discuss the functions of the GI tract.

 Discuss factors influencing circulation to the GI tract.

 Describe the neurologic control of the GI tract.

 Describe the mechanisms that exist to protect the integrity of the GI tract.

 Describe the evaluation of GI function using laboratory and diagnostic tests.

 Describe the incidence and clinical manifestations associated with acute GI bleeding.

 Describe the etiology and pathophysiology of acute upper GI bleeding.

 Describe the etiology and pathophysiology of acute lower GI bleeding.

 Describe an overview of the management of acute GI bleeding.

 Describe the etiology, pathophysiology, and management of acute intestinal obstruction

paralytic ileus.

 Describe the nursing diagnosis and management of acute GI bleeding and bowel obstruction.

Definition/Overview:
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Gastrointestinal Tract: The digestive tract (also known as the alimentary canal) is the

system of organs within multicellular animals that takes in food, digests it to extract energy

and nutrients, and expels the remaining waste. The major functions of the GI tract are

ingestion, digestion, absorption, and defecation. The picture to the right doesn't show the

Jejunum. The GI tract differs substantially from animal to animal. Some animals have multi-

chambered stomachs, while some animals' stomachs contain a single chamber. In a normal

human adult male, the GI tract is approximately 6.5 meters (20 feet) long and consists of the

upper and lower GI tracts. The tract may also be divided into foregut, midgut, and hindgut,

reflecting the embryological origin of each segment of the tract.

Upper GIT: The upper GI tract consists of the mouth, pharynx, esophagus, and stomach.

 The mouth contains the buccal mucosa, which contains the openings of the salivary glands;

the tongue; and the tooth.

 Behind the mouth lies the pharynx, which leads to a hollow muscular tube, the esophagus.

 Peristalsis takes place, which is the contraction of muscles to propel the food down the

esophagus which extends through the chest and pierces the diaphragm to reach the stomach.

Accessory Organs: Accessory organs to the alimentary canal include the liver, gallbladder,

and pancreas. The liver secretes bile into the small intestine via the biliarysystem, employing

the gallbladder as a reservoir. Apart from storing and concentrating bile, the gallbladder has

no other specific function. The pancreas secretes an isosmotic fluid containing bicarbonate

and several enzymes, including trypsin, chymotrypsin, lipase, and pancreatic amylase, as well

as nucleolytic enzymes (deoxyribonucleaseand ribonuclease), into the small intestine. Both of

these secretory organs aid in digestion.

Gastrointestinal Bleeding: The many causes of gastrointestinal (GI) bleeding are classified

into upper or lower, depending on their location in the GI tract.

Upper gastrointestinal bleeding: Upper GI bleeding originates in the first part of the GI

tract-the esophagus, stomach, or duodenum (first part of the intestine). Bleeding can come

from ingestion of caustic poisons or stomach cancer.

Upper GI bleeding is caused by one of the following:

 Peptic ulcers
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 Gastritis

 Esophageal varices

 Mallory-Weiss tears

Key Points:

1.Four organs are subject to specialization in the kingdom Animalia.

 The first organ is the tongue which is only present in the phylum Chordata.

 The second organ is the esophagus. The crop is an enlargement of the esophagus in birds,

insects and other invertebrates that is used to store food temporarily.

 The third organ is the stomach. In addition to a glandular stomach (proventriculus), birds

have a muscular "stomach" called the ventriculus or "gizzard." The gizzard is used to

mechanically grind up food.

 The fourth organ is the large intestine. An outpouching of the large intestine called the cecum

is present in non-ruminant herbivores such as rabbits. It aids in digestion of plant material

such as cellulose.

2.Immune Function

The gastrointestinal tract is also a prominent part of the immune system. The low pH (ranging

from 1 to 4) of the stomach is fatal for many microorganisms that enter it. Similarly, mucus

(containing IgA antibodies) neutralizes many of these microorganisms. Other factors in the

GI tract help with immune function as well, including enzymes in the saliva and bile.

Enzymes such as Cyp3A4, along with the antiporter activities, are also instrumental in the

intestine's role of detoxification of antigens and xenobiotics, such as drugs, involved in first

pass metabolism. Health-enhancing intestinal bacteria serve to prevent the overgrowth of

potentially harmful bacteria in the gut. Microorganisms are also kept at bay by an extensive

immune system comprising the gut-associated lymphoid tissue (GALT).

3.Bleeding in GIT

Stomach acid can cause inflammation that may lead to bleeding at the lower end of the

esophagus. This condition is called esophagitis or inflammation of the esophagus. Sometimes

a muscle between the esophagus and stomach fails to close properly and allows the return of

food and stomach juices into the esophagus, which can lead to gastroesophageal reflux
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disorder or GERD, an inflammatory esophageal condition. In addition, enlarged veins

(varices) at the lower end of the esophagus may rupture and bleed massively. Cirrhosis of the

liver is the most common cause of esophageal varices.

Esophageal bleeding can be caused by Mallory-Weiss syndrome, a tear in the lining of the

esophagus. Mallory-Weiss syndrome usually results from prolonged vomiting but also may

be caused by increased pressure in the abdomen from coughing, a hiatal hernia or childbirth.

The stomach is a frequent site of bleeding. Alcohol, aspirin, aspirin-containing medicines,

and various other medicines (particularly those used for arthritis) can cause stomach ulcers or

inflammation (gastritis). The stomach often is the site of ulcer disease. Acute or chronic

ulcers may enlarge and erode through a blood vessel, causing bleeding. Also, patients

suffering from burns, shock, head injuries or cancer, or those who have undergone extensive

surgery, may develop stress ulcers.

Bleeding can occur from benign tumors or from cancer of the stomach, although these

disorders usually do not cause massive bleeding. The most common source of bleeding from

the upper digestive tract is ulcers in the duodenum (the upper small intestine). Researchers

now believe that these ulcers are caused by excess stomach acid and infection with

Helicobacter pylori bacteria.

In the lower digestive tract, the large intestine and rectum are frequent sites of bleeding.

Hemorrhoids probably are the most common cause of visible blood in the digestive tract,

especially blood that appears bright red. Hemorrhoids are enlarged veins in the anal area that

can rupture and produce bright red blood, which can show up in the toilet or on toilet paper.

If red blood is seen, however, it is essential to exclude other causes of bleeding because the

anal area may also be the site of fissures, inflammation or tumors. Benign tumors or polyps of

the colon are common and may be forerunners of cancer.

Colorectal cancer is the third leading cause of cancer and cancer deaths in American men and

women and may cause bleeding at some time. Inflammation from various causes can produce

extensive bleeding from the colon. Different intestinal infections can cause inflammation and

bloody diarrhea. Ulcerative colitis can produce inflammation and extensive surface bleeding

from tiny ulcerations. Crohn's disease of the large intestine also can produce spotty bleeding.

Diverticular disease caused by diverticula outpouchings of the colon wall can result in
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massive bleeding. Finally, as one gets older, abnormalities may develop in the blood vessels

of the large intestine, which may result in recurrent bleeding.

In Section 5 of this course you will cover these topics:
Acute Hypatic Dusfunction

Acute Pancreatic Dysfunction

Nursing Care Of The Patient With Altered Gastrointestinal Function

Complex Wound Management

Acute Burn Injury

Trauma

Nursing Care Of The Patient With Multiple Injuries

Topic : Acute Hypatic Dusfunction

Topic Objective:

Following completion of this topic, the learner will be able to

 Identify the anatomic structures of the liver.

 Discuss the functions of the liver.

 Discuss liver function through evaluation of laboratory test results.

 Describe the etiology and clinical manifestations associated with acute hepatitis.

 Describe the etiology and clinical manifestations associated with acute hepatic dysfunction

and failure.

 Describe the complications of acute hepatic dysfunction.

 Describe an overview of the medical management of the patient with acute hepatic

dysfunction.

 Describe the nursing implications appropriate to management of the patient experiencing

acute hepatic dysfunction.

Definition/Overview:

Liver: The liver is a vital organ present in vertebrates and some other animals; it has a wide

range of functions, a few of which are detoxification, protein synthesis, and production of

biochemicals necessary for digestion. The liver is necessary for survival; a human can only

last up to 24 hours without liver function.
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Liver disease: Liver disease is a broad term describing any number of diseases affecting the

liver. Many are accompanied by jaundice caused by increased levels of bilirubinin the

system. The bilirubin results from the breakup of the hemoglobin of dead red blood cells;

normally, the liver removes bilirubin from the blood and excretes it through bile.

Symptoms of a diseased liver

The external signs include a coated tongue, bad breath, skin rashes, itchy skin, excessive

sweating, offensive body odour, dark circles under the eyes, red swollen and itchy eyes, acne

rosacea, brownish spots and blemishes on the skin, flushed facial appearance or excessive

facial blood vessels. Other symptoms include jaundice, dark urine, pale stool, bone loss, easy

bleeding, itching, small, spider-like blood vessels visible in the skin, enlarged spleen, fluid in

the abdominal cavity, chills, pain from the biliary tract or pancrea, and an enlarged

gallbladder. The symptoms related to liver dysfunction include both physical signs and a

variety of symptoms related to digestive problems, blood sugar problems, immune disorders,

abnormal absorption of fats, and metabolism problems. The malabsorptionof fats may lead to

symptoms that include indigestion, reflux, hemorrhoids, gall stones, intolerance to fatty

foods, intoleranceto alcohol, nausea and vomiting attacks, abdominal bloating, and

constipation. Nervous system disorders include depression, mood changes, especially anger

and irritability, poor concentration and "foggy brain," overheating of the body, especially the

face and torso, and recurrent headaches (including migraine) associated with nausea. The

blood sugar problems include a craving for sugar, hypoglycaemia and unstable blood sugar

levels, and the onset of type 2 diabetes. Abnormalities in the level of fats in the blood stream

include elevated LDL cholesterol, reduced HDL cholesterol, elevated triglycerides, clogged

arteries leading to high blood pressure heart attacks and strokes, build up of fat in other body

organs (fatty degeneration of organs), lumps of fat in the skin (lipomas and other fatty

tumors), excessive weight gain (which may lead to obesity), inability to lose weight even

while dieting, sluggish metabolism, protuberant abdomen (pot belly), cellulite, fatty liver, and

a roll of fat around the upper abdomen (liver roll).
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Key Points:

1.Anatomy

The adult human liver normally weighs between 1.4 - 1.6 kilograms (3.1 - 3.5 pounds), and it

is a soft, pinkish-brown, triangular organ. Averaging about the size of an American football

in adults, it is both the largest internal organ and the largest gland in the human body.

It is located on the right side of the upper abdomen below the diaphragm anatomy. The liver

lies to the right of the stomach and overlies the gallbladder.

2.Flow of blood

 The splenic vein joins the inferior mesenteric vein, which then together join the superior

mesenteric vein to form the hepatic portal vein, bringing venous blood from the spleen,

pancreas, stomach, small intestine, and large intestine, so that the liver can process the

nutrients and by-products of food digestion.

 The hepatic veins of the blood can be from other branches such as the superior mesenteric

artery.

 Both the portal venules & the hepatic arterioles enter approximately one million identical

lobules acini, likened to and changes in the size of chylomicrons lipoproteins of dietary origin

brought about by the quantity & types of food fats

 Approximately 60% to 80% of the blood flow to the liver is from the portal venous system,

and 1/5th of blood flow is from the hepatic artery.

3.Flow of bile

The bile produced in the liver is collected in bile canaliculi, which merge to form bile ducts.

These eventually drain into the right and left hepatic ducts, which in turn merge to form the

common hepatic duct. The cystic duct (from the gallbladder) joins with the common hepatic

duct to form the common bile duct.

Bile can either drain directly into the duodenum via the common bile duct or be temporarily

stored in the gallbladder via the cystic duct. The common bile duct and the pancreatic duct

enter the duodenum together at the ampullaof Vater.
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The branchings of the bile ducts resemble those of a tree, and indeed the term "biliarytree" is

commonly used in this setting.

4.Regeneration

The liver is among the few internal human organs capable of natural regeneration of lost

tissue; as little as 25% of a liver can regenerate into a whole liver.

This is predominantly due to the hepatocytes re-entering the cell cycle (i.e. the hepatocytes go

from the quiescent G0 phase to the G1 phase and undergo mitosis). There is also some

evidence of bipotential stem cells, called ovalocyte (ovə-lo-sīt), which exist in the Canals of

Hering. These cells can differentiate into either hepatocytesor cholangiocytes (cells that line

the bile ducts).

5.Peritoneal ligaments

Apart from a patch where it connects to the diaphragm, the liver is covered entirely by

visceral peritoneum, a thin, double-layered membrane that reduces friction against other

organs. The peritoneum folds back on itself to form the falciform ligament and the right and

left triangular ligaments.

These "ligaments" are in no way related to the true anatomic ligaments in joints, and have

essentially no functional importance, but they are easily recognizable surface landmarks.

6.Lobes

Traditional gross anatomy divided the liver into four lobes based on surface features. The

falciformligament is visible on the front (anterior side) of the liver. This divides the liver into

a left anatomical lobe, and a right anatomical lobe.

If the liver flipped over, to look at it from behind (the visceral surface), there are two additional

lobes between the right and left. These are the caudate lobe (the more superior), and below

this the quadrate lobe.

From behind, the lobes are divided up by the ligamentum venosum and ligamentum teres

(anything left of these is the left lobe), the transverse fissure (or portahepatis) divides the
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caudate from the quadrate lobe, and the right sagittal fossa, which the inferior vena cava runs

over, separates these two lobes from the right lobe.

Each of the lobes is made up of lobules; a vein goes from the centre of each lobule which then

joins to the hepatic vein to carry blood out from the liver.

On the surface of the lobules there are ducts, veins and arteries that carry fluids to and from them.

7.Modern (Functional) anatomy

The central area where the common bile duct, hepatic portal vein, and hepatic artery enter is

the hilum or "porta hepatis". The duct, vein, and artery divide into left and right branches, and

the portions of the liver supplied by these branches constitute the functional left and right

lobes.

The liver performs over 500 jobs, and produces over 1,000 essential enzymes.

The functional lobes are separated by a plane joining the gallbladder fossato the inferior vena

cava. This separates the liver into the true right and left lobes. The middle hepatic vein also

demarcates the true right and left lobes. The right lobe is further divided into an anterior and

posterior segment by the right hepatic vein. The left lobe is divided into the medial and lateral

segments by the left hepatic vein. The fissure for the ligamentumteres (the ligamentum teres

becomes the falciformligament) also separates the medial and lateral segments. The medial

segment is what used to be called the quadrate lobe. In the widely used Couinaud or "French"

system, the functional lobes are further divided into a total of eight subsegmentsbased on a

transverse plane through the bifurcation of the main portal vein. The caudate lobe is a

separate structure which receives blood flow from both the right- and left-sided vascular

branches.The subsegments corresponding to the anatomical lobes are as follows.

Topic : Acute Pancreatic Dysfunction

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe the anatomy of the pancreas.

 Explain the exocrine functions of the pancreas.
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 Describe the pathophysiologic basis of acute pancreatic dysfunction.

 Describe medical data used in the diagnosis of acute pancreatic dysfunction.

 Discuss assessment of the patient with acute pancreatic dysfunction.

 Explain the complications of acute pancreatitis.

 Describe the medical management of a patient with acute pancreatitis.

 Discuss the nursing plan of care for a patient with acute pancreatic dysfunction.

Definition/Overview:

Pancreas: The pancreas is a gland organ in the digestive and endocrine system of

vertebrates. It is both an endocrine gland (producing several important hormones, including

insulin, glucagon, and somatostatin), as well as an exocrine gland, secreting pancreatic juice

containing digestive enzymes that pass to the small intestine. These enzymes help in the

further breakdown of the carbohydrates, protein, and fat in the chyme.

Function: The pancreas is a dual-function gland, having features of both endocrine and

exocrine glands.

Pancreas development: The pancreas forms from the embryonic foregut and is therefore of

endodermalorigin. Pancreatic development begins the formation of a ventral and dorsal

anlage (or buds). Each structure communicates with the foregut through a duct.

Differential rotation and fusion of the ventral and dorsal pancreatic buds results in the

formation of the definitive pancreas. As the duodenum rotates to the right, it carries with it

the ventral pancreatic bud and common bile duct. Upon reaching its final destination, the

ventral pancreatic bud fuses with the much larger dorsal pancreatic bud. At this point of

fusion, the main ducts of the ventral and dorsal pancreatic buds fuse, forming the duct of

Wirsung, the main pancreatic duct.

Differentiation of cells of the pancreas proceeds through two different pathways,

corresponding to the dual endocrine and exocrine functions of the pancreas. In progenitor

cells of the exocrine pancreas, important molecules that induce differentiation include

follistatin, fibroblast growth factors, and activation of the Notch receptor

system.Development of the exocrine acini progresses through three successive stages. These
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include the predifferentiated,protodifferentiated, and differentiated stages, which correspond

to undetectable, low, and high levels of digestive enzyme activity, respectively.

Progenitor cells of the endocrine pancreas arise from cells of the protodifferentiatedstage of

the exocrine pancreas. Under the influence of neurogenin-3 and Isl-1, but in the absence of

Notch receptor signaling, these cells differentiate to form two lines of committed endocrine

precursor cells. The first line, under the direction of Pax-6, forms α-and γ- cells, which

produce the peptides glucagon and pancreatic polypeptide, respectively. The second line,

influenced by Pax-4, producesβ- and δ-cells, which secrete insulin and somatostatin,

respectively.

Key Points:

1.Pancreatitis

Pancreatitis is an inflammation of the pancreas, a gland located behind the stomach. The

pancreas secretes digestive enzymes through a duct into the small intestine.These enzymes

aid in the digestion of fats, carbohydrates and proteins. The pancreas also secretes two

hormones: insulin and glucagon, which aid in the absorption of sugar.

Inflammation occurs when the digestive enzymes produced are triggered to attack the

pancreas. In severe cases, bleeding, tissue damage, infection and cysts occur as a result of this

inflammation. Enzymes and toxins present in the pancreas can then spread through the

bloodstream causing further damage to other organs such as the heart, liver, lungs and

kidneys.

There are two types of pancreatitis: acute and chronic.Acute pancreatitis is characterized by

sudden attacks, which can be very intense and life-threatening, resulting in several

complications. Once treated, a complete recovery is common. Chronic pancreatitis occurs

when damage to the pancreas continues. Symptoms are similar to the acute version but much

more severe. Pancreatic dysfunction may occur resulting in poor digestion and weight loss.

2.Diagnosis of pancreatis

Diagnosis of acute pancreatitis may be done with a combination of blood tests. These tests

will determine if there is an elevated amount of amylase (digestive enzyme) or elevated levels
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of sugars and fats--all of these are potential signs of pancreatitis. Changes in levels of

calcium, magnesium, sodium, potassium and bicarbonate in the blood may also help in

diagnosis. After recovery, the levels of all these substances should return to normal.

With chronic pancreatitis, the blood tests will be performed in combination with urine and

stool tests in order to determine the severity of the condition. Pancreatic function tests may be

performed in order to determine if the pancreas is capable of producing digestive enzymes.

The physician may also decide to view the pancreas using techniques such as ultrasonic

imaging or endoscopic retrograde cholangiopancreatography (ERCP). Surgery may also be

used in order to rule out other conditions that mirror pancreatitis.

3.Treatment

The treatment of acute pancreatitis depends on the severity of the attack. In many cases, if no

complications arise, there is a full recovery without any treatment.If treatment is necessary,

the patient will be hospitalized and the complications will be treated immediately.Intravenous

fluids will be given to restore blood volume. The kidneys, lungs and heart will be monitored

in order to prevent failure.If uncontrollable vomiting persists, a tube will be inserted through

the nose and into the mouth in order to remove fluid and air. If the attack is severe, food can

be fed intravenously for as long as six weeks while the pancreas heals. And, antibiotics will

be administered to treat infection.

4.Surgery may be necessary for a number of reasons:

 remove cysts

 remove gallstones or the gallbladder

 repair bile duct damage

 stop bleeding

 remove dead tissue

5.Endocrine

The part of the pancreas with endocrine function is made up of a million cell clusters called

islets of Langerhans. There are four main cell types in the islets. They are relatively difficult

to distinguish using standard staining techniques, but they can be classified by their secretion:
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α cells secrete glucagon, β cells secrete insulin, δcells secrete somatostatin, and PP cells

secrete pancreatic polypeptide.

The islets are a compact collection of endocrine cells arranged in clusters and cords and are

crisscrossed by a dense network of capillaries. The capillaries of the islets are lined by layers

of endocrine cells in direct contact with vessels, and most endocrine cells are in direct contact

with blood vessels, by either cytoplasmic processes or by direct apposition. According to the

volume The Body, by Alan E. Nourse, the islets are "busily manufacturing their hormone and

generally disregarding the pancreatic cells all around them, as though they were located in

some completely different part of the body."

6.Exocrine

In contrast to the endocrine pancreas, which secretes hormones into the blood, the exocrine

pancreas produces digestive enzymes and an alkaline fluid, and secretes them into the small

intestine through a system of exocrine ducts. Digestive enzymes include trypsin,

chymotrypsin, pancreatic lipase, and pancreatic amylase, and are produced and secreted by

acinar cells of the exocrine pancreas. Specific cells that line the pancreatic ducts, called

centroacinar cells, secrete a bicarbonate- and salt-rich solution into the small intestine

Topic : Nursing Care Of The Patient With Altered Gastrointestinal Function

Topic Objective:

Following completion of this topic, the learner will be able to

 Describe an appropriate database for a patient with GI dysfunction.

 Explain the assessment of a patient with GI dysfunction.

 Discuss the development of nursing diagnoses appropriate for a patient with GI dysfunction.

 Discuss the development of a plan of care for the patient with GI dysfunction.

Definition/Overview:

GI dysfunction: Functional GI disorders (FGID) are defined by symptoms in the absence of

structural abnormalities and affect all areas of the GI tract, ranging from globus(feeling of a
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'lump in the throat'), non-cardiac chest pain (NCCP) and functional dyspepsia (FD) in the

upper GI tract to irritable bowel syndrome (IBS) in the lower GI tract.

In addition to FGID, gastroenterologists treat a variety of complex GI motility disorders such

as achalasia, gastroparesis, intestinal pseudo-obstruction and faecalincontinence.

Some of these are rare and expertise in management may not exist at local hospital level.

Dyspepsia: Dyspepsia (any symptoms alerting doctors to consider diseases of the upper GI

tract) affects 20-40% of the population, accounting for 1-4% of all general practice

consultations: half of these are for FD. NCCP may be of GI origin but sufferers often persist

in the belief they have heart disease resulting in severe morbidity.

IBS affects 10-22% of the UKpopulation. Its incidence appears to be rising, and it is about

twice as common in women as in men. Only 50% of patients consult their GP and of these 1

in 5 are referred to hospital. IBS constitutes 20-50% of the outpatient gastroenterology

workload.

Other conditions, such as achalasia and pseudo-obstruction are rare. Faecal incontinence, a

major cause of social and psychological disability, is reported to occur in 2% of the adult

population. It is particularly prevalent in the elderly and children and is a relatively neglected

problem.

Upper gastrointestinal haemorrhage:Upper gastrointestinal haemorrhage affects 80-170

per 100,000 population and results in significant mortality (remains as high as 15%).

Patients with acute upper gastrointestinal haemorrhage should be managed according to

agreed guidelines and, ideally, within a specialised GI unit. All acute hospitals should have

arrangements for out of hours endoscopy carried out by appropriately trained endoscopists.

This will require re-appraisal of manpower levels and in areas of scarcity mandate the

appointment of additional consultants or the withdrawal of gastroenterologists from other

rotas for provision of out of hours care. Non-steroidal anti-inflammatory drugs (NSAIDs)

contribute significantly to the burden of upper gastrointestinal haemorrhage resulting in an

estimated 35 million per year of in patient costs. The BSG has joined the National Blood

Transfusion Service in a national audit of services for gastrointestinal haemorrhage. The
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results of that audit should inform future decisions regarding the service's provision of

optimal levels of care.

Inflammatory bowel disease: Inflammatory bowel disease (IBD) is a paradigm for chronic

disease. It commonly causes significant impairment of quality of life and this, together with

the variation in the pattern and complexity of the symptoms that may affect patients at

different stages of the illness, requires experienced and individualisedclinical management

with close and continuing collaboration between the patient and the professional team. IBD

usually affects young people (median age at diagnosis 29.5yr) of working age and has a

relapsing course that impacts on educational, social, professional and family life. The average

cost of care is estimated at 3000 per patient per year. The UKprevalence is 240,000, so the

cost of care for IBD in the UK can be estimated at 720m. Given the rapid therapeutic

advances, this cost is likely to rise, although new biological therapy for Crohn'sdisease has

been shown to reduce hospital in patient care in the UK. It is, with alcoholic liver disease and

GI cancer, one of the three most important disease areas for UK Gastroenterologists. IBD is

the topic of the first National Audit in Gastroenterology (2006-2009), with the BSG working

in conjunction with the Royal College of Physicians, Association of Coloproctologyand

National Association for Colitis and Crohn'sdisease.

Key Points:

1.GI Dysfunction patient management

 Patient-centred care for IBD needs different approaches at different times within the life-long

disease. No single model is appropriate for all patients all the time, although assisted self-

managed care has been subject to one of very few randomised-controlled trials in this area.

 Choice between three approaches is appropriate: hospital care, shared-care with primary care

and assisted self-managed care.

 Responsive health care means that any one patient will migrate between models of care

according to the activity of disease, local facilities and personal preference.

 The necessity for choice in models of care is expensive since choice implies the capacity of

individual models of care to accommodate extra patients. Each model of care needs an

administrative and clinical infrastructure to support the process. Self-managed care should

not become a euphemism for badlymanaged care.
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2.Three primary features of FGIDs

 Motility is the muscular activity of the GI tract. Normal motility (e.g., peristalsis) is an

orderly sequence of muscular contractions from the top to the bottom. In FGIDs, the motility

is abnormal - there can be muscular spasms that can cause pain, and the contractions can be

very rapid (fast motility is diarrhea) or very slow (slow motility is constipation).

 Sensation is how the nerves of the GI tract respond to stimuli (for example, digesting a meal).

In FGIDs, the nerves are sometimes so sensitive that even normal contractions can bring on

pain or discomfort.

 Brain-gut dysfunction relates to the disharmony in the way the brain and GI system

communicate. With FGIDs, the regulatory conduit between the brain and gut function may be

impaired and this can lead to increased pain and bowel difficulties which can be worsened by

stress.

3.Primary care of GI dysfunction patients

Assisted self-management of patients is playing an increasingly important part in patient care.

There is good evidence that patients with chronic diseases such as inflammatory bowel

disease or irritable bowel syndrome can manage themselves with fewer hospital or General

Practitioner appointments if they are given enough education about their condition, including

how to cope with the physical, emotional and social implications, and are supported by expert

services that they can easily access. This approach could be extended to a wide variety of

chronic diseases which would potentially reduce demand on conventional services.

High quality gastrointestinal services should be delivered locally wherever possible.

There should be closer integration between primary and secondary care with the development

of care pathways and models of care for chronic diseases.

Topic : Complex Wound Management

Topic Objective:

Following completion of this topic, the learner will be able to
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 Identify anatomic structures and physiologic functions of the skin, and discuss age-related

changes.

 State the three phases of wound healing.

 State physiologic and environmental factors that affect wound healing.

 Identify conditions that predispose a patient to developing a wound infection.

 Discuss the rationale for various treatment modalities used in wound management.

 Identify the common clinical assessments made to evaluate wound healing.

Definition/Overview:

Skin: The skin is the outer covering of living tissue of an animal (or plant). It is the largest

organ of the integumentary system made up of multiple layers of epithelial tissues, and

guards the underlying muscles, bones, ligaments, internal organs. The adjective cutaneous

literally means "of the skin" (from Latin cutis, skin). Because it interfaces with the

environment, skin plays a very important role in protecting (the body) against pathogens. Its

other functions are insulation, temperature regulation, sensation, synthesis of vitamin D, and

the protection of vitamin B folates. Severely damaged skin will try to heal by forming scar

tissue. This is often discolored and depigmented. In humans, skin pigmentation varies among

populations, and skin type can range from dry to oily.

Skin and aging: As skin ages, it becomes thinner and more easily damaged. Intensifying this

effect is the decreasing ability of skin to heal itself as a person ages. Skin aging is caused by

the fall in elasticity. Aging skin also receives less blood flow and lower gland activity.

Wound healing: Wound healing, or wound repair, is the body's natural process of

regenerating dermal and epidermal tissue. When an individual is wounded, a set of complex

biochemical events takes place in a closely orchestrated cascade to repair the damage. These

events overlap in timeand may be artificially categorized into separate steps: the

inflammatory, proliferative, and remodeling phases (Some authors consider healing to take

place in four or more stages, by splitting different parts of inflammation or proliferation into

separate steps.). In the inflammatory phase, bacteria and debris are phagocytized and

removed, and factors are released that cause the migration and division of cells involved in

the proliferative phase.
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Key Points:

1.Functions of Skin

 Protection: an anatomical barrier from pathogens and damage between the internal and

external environment in bodily defense; Langerhans cells in the skin are part of the adaptive

immune system.

 Sensation: contains a variety of nerve endings that react to heat and cold, touch, pressure,

vibration, and tissue injury; see somatosensory system and haptics.

 Heat regulation: the skin contains a blood supply far greater than its requirements which

allows precise control of energy loss by radiation, convection and conduction. Dilated blood

vessels increase perfusion and heat loss while constricted vessels greatly reduce cutaneous

blood flow and conserve heat. Erector pili muscles are significant in animals.

 Control of evaporation: the skin provides a relatively dry and impermeable barrier to fluid

loss. Loss of this function contributes to the massive fluid loss in burns.

 Aesthetics and communication: others see our skin and can assess our mood, physical state

and attractiveness.

 Storage and synthesis: acts as a storage center for lipids and water, as well as a means of

synthesis of vitamin D by action of UV on certain parts of the skin.

 Excretion: sweat contains urea; however its concentration is 1/130th that of urine, hence

excretion by sweating is at most a secondary function to temperature regulation.

 Absorption: Oxygen, nitrogen and carbon dioxide can diffuse into the epidermis in small

amounts, some animals using their skin for their sole respiration organ. In addition, medicine

can be administered through the skin, by ointments or by means of adhesive patch, such as

the nicotine patch or iontophoresis. The skin is an important site of transport in many other

organisms.

 Water resistance: The skin acts as a water resistant barrier so essential nutrients aren't washed

out of the body.

2.Phases of wound healing

 Inflammatory Phase

 Proliferative Phase

 Remodeling Phase
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3.Inflammatory phase

In the inflammatory phase (lag phase/resting phase), clotting takes place in order to obtain

hemostasis, or stop blood loss, and various strange factors are released to attract cells that

phagocytisedebris, bacteria, and damaged tissue and release factors that initiate the

proliferative phase of wound healing.

4.Proliferative (also called "Reconstruction") phase

About two or three days after the wound occurs, fibroblasts begin to enter the wound site,

marking the onset of the proliferative phase even before the inflammatory phase has ended.

As in the other phases of wound healing, steps in the proliferative phase do not occur in a

series but rather partially overlap in time.

5.Maturation and remodeling phase

When the levels of collagen production and degradation equalize, the maturation phase of

tissue repair is said to have begun. The maturation phase can last for a year or longer,

depending on the size of the wound and whether it was initially closed or left open. During

Maturation, type III collagen, which is prevalent during proliferation, is gradually degraded

and the stronger type I collagen is laid down in its place.Originally disorganized collagen

fibers are rearranged, cross-linked, and aligned along tension lines. As the phase progresses,

the tensile strength of the wound increases, with the strength approaching 50% that of normal

tissue by three months after injury and ultimately becoming as much as 80% as strong as

normal tissue. Since activity at the wound site is reduced, the scar loses its

erythematousappearance as blood vessels that are no longer needed are removed by

apoptosis.

The phases of wound healing normally progress in a predictable, timely manner; if they do

not, healing may progress inappropriately to either a chronic wound such as a venous ulcer or

pathological scarring such as a keloid scar.
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Topic : Acute Burn Injury

Topic Objective:

Following completion of this topic, the learner will be able to

 List the risk factors that place people at a greater risk for burn injury and have greater

morbidity and mortality as a result of burn injury.

 Differentiate burn wound descriptors based on level of dermis and tissue involved in the

injury.

 Discuss priority cardiovascular and pulmonary assessments and interventions during the

resuscitative phase for the patient with a burn injury.

 Discuss priority assessments and interventions during the resuscitative phase for neurological

effects and pain management for patients with burn injuries.

 Discuss priority nursing assessments and interventions during the resuscitative phase for

metabolic and renal effects of burn injury.

Definition/Overview:

Burn Injury: A burn is a type of injury that may be caused by heat, cold, electricity,

chemicals, light, radiation, or friction. Burns can be highly variable in terms of the tissue

affected, the severity, and resultant complications. Muscle, bone, blood vessel, and epidermal

tissue can all be damaged with subsequent pain due to profound injury to nerve endings.

Depending on the location affected and the degree of severity, a burn victim may experience

a wide number of potentially fatal complications including shock, infection, electrolyte

imbalance and respiratory distress.Beyond physical complications, burns can also result in

severe psychological and emotional distress due to scarring and deformity. It is generally

accepted that a burn affecting more than one percent of the body surface, (approximately area

of the casualty's palm) should be assessed by a medical practitioner.

Wound cleansing in burn care: In the authors place of work, all patients admitted to the

burns unit with cutaneous injury, will be immersed in a bath filled with tap water when

medically stable, to allow thorough irrigation of the wounds as and when indicated. This may

be a particularly painful procedure in the early stages following a burn injury, one which may

require opioidanalgesia and/or Entonox (Jones, 1997). As the burn wound progresses, the
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pain perception that the patient experiences may change and be more manageable using oral

analgesia.

Many patients will leave the burns unit still requiring wound management in burn clinics and

by community nurses. Having an understanding of the principles of general wound cleansing

these nurses may continue to provide the most appropriate treatment for that patient and their

burn wounds. If the patient has been assisted with bathing or showering of their wounds on

the unit then ideally this practice should continue in their own homes if the environment

permits.

Key Points:

1.Classification of Burn Injuries

 The most common system of classifying burns categorizes them as first-, second-, or third-

degree. Sometimes this is extended to include a fourth or even up to a sixth degree, but most

burns are first- to third-degree, with the higher-degree burns typically being used to classify

burns postmortem. The following are brief descriptions of these classes:

 First-degree burns are usually limited to redness (erythema), a white plaque and minor pain at

the site of injury. These burns only involve the epidermis.

 Second-degree burns manifest as erythema with superficial blistering of the skin, and can

involve more or less pain depending on the level of nerve involvement. Second-degree burns

involve the superficial (papillary) dermis and may also involve the deep (reticular) dermis

layer.

 Third-degree burns occur when the epidermis is lost with damage to the hypodermis. Burn

victims will exhibit charring and extreme damage of the dermis, and sometimes hard eschar

will be present. Third-degree burns result in scarring and victims will also exhibit the loss of

hair shafts and keratin. These burns may require grafting.

 Fourth-degree burns damage muscle, tendon, and ligament tissue, thus result in charring and

catastrophic damage of the hypodermis. In some instances the hypodermis tissue may be

partially or completely burned away as well as this may result in a condition called

compartment syndrome, which threatens both the life and the limb and the patient. Grafting is

required if the burn does not prove to be fatal.

 Fifth-degree burns result in hypodermis being burnt off, leaving blackened muscle, tendon,

and ligament, with damage to compact bone, and spongy bone. Fat, nerves, veins, arteries,
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arterioles, and venules have been destroyed and the burn area is paralyzed as a result.

Grafting or amputation is required, depending on the size of the burn area.

 Sixth-degree burns leaving blackened bone and damaging marrow tissue; these burns are

almost always fatal, and if the victim does survive, will definitely require amputation

2.Methods of cleansing wounds

 Morison (1989) suggests that there are two basic methods for cleansing a wound and

continues that irrigation or direct swabbing are the only two methods to consider.

 Thomlinson (1987) examined the process of wound swabbing in detail analysing different

techniques, and ultimately concluded that how ever the practitioner swabbed the surface of

the wound, the resultant amount of bacteria removed did not alter. In fact, the result of the

analysis suggested that all methods only succeeded in redistributing the bacteria over the

wound.

 Thomlinson (1987) also suggested that if the reason for swabbing the wound were to remove

debris and foreign bodies, the action would only serve to drive them deeper into the tissues

where they could then act as a focus for infection.

 Wood (1976) suggests that cotton wool should not be used to swab wounds as they may shed

fibres into the wound. This could prolong the inflammatory process and increase the risk of

infection, but if wound swabbing is to be performed then non-woven swabs should be used,

as they shed fewer fibres than traditional gauze swabs (Surgical Materials Testing

Laboratory, 1992). Unfortunately some wound dressing packs available in clinical settings

still contain cotton wool balls (Knoll, 1994).

 If wound swabbing is selected as a method of wound cleansing, Trevelyan (1996) cautions

against performing this when newly granulating or epithelialising tissue is present as it may

traumatise the tissue.

 Many authors supports the necessity to cleanse traumatic wounds to remove debris

(Trevelyan, 1996; Oliver, 1997; Morison, 1998; Miller & Glover, 1999) but Dire and Walsh

(1990) recommend the use of irrigation in this situation, to prevent the risk of fibres being

shed into the wound. The problems and concerns with wound irrigation revolve around the

uncertainty of the amount of pressure to be exerted to be of benefit to the wound. Oliver

(1997) suggests too little pressure may be ineffective in removing exudate and loose tissue,

whilst too high a pressure may cause damage to the delicate granulation tissue which may be

covering the wound. Bergstrom et al. (1994) discusses the pressures exerted in pounds per
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square inch (psi), but in the clinical situation this is of little benefit to the practitioner when

confronted with a wound requiring cleansing.

 Many pre-packed devices of saline are available, as are needles and syringes, but little

information is available relating to the pressure of delivery. This is surely dependent upon

many variables, including the distance from the wound that the fluid is expelled from the

receptacle and the size of the needle and / or the syringe. Whilst many of the devices are

unlikely to exert pressures which will be harmful to the wound tissues, they may also be

ineffective as cleansing devices (Oliver, 1997).

 If tap water has been selected as the solution of choice for cleansing the wound, the

receptacles available to deliver this via the irrigation method may be limited. Showerheads

are useful, as are plastic jugs and syringes and allowing a patient to shower prior to dressing

changes can serve more than just the purpose of cleansing the wound, and could also provide

great psychological benefits (Morison, 1998).

3.Management of burn injuries: Management

A local anesthetic is usually sufficient in managing pain of minor first-degree and second-

degree burns; also Aloe vera sap can be used to heal the burn area. However, systemic anti-

inflammatory drugs such as naproxen may be effective in mitigating pain and swelling.

Additionally, topical antibiotics such as Mycitracin are useful in preventing infection to the

damaged area.Lidocaine can be administered to the spot of injury and will generally negate

most of the pain. Regardless of the cause, the first step in managing a person with a burn is to

stop the burning process at the source. For instance, with dry powder burns, the powder

should be brushed off first. With other burns, such as those caused by exposure to chemicals,

the affected area should be rinsed thoroughly with a large amount of clean water to remove

the caustic agent and any foreign bodies. Cold water should not be applied to a person with

extensive burns, however, as it may compromise the burn victim's temperature status.

If the patient was involved in a fire accident, then it must be assumed that he or she has

sustained inhalation injury until proven otherwise, and treatment should be managed

accordingly. At this stage of management, it is also critical to assess the airway status. Any

hint of burn injury to the lungs (e.g. through smoke inhalation) is considered a medical

emergency.
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To help ease the suffering of a burn victim, they may be placed in a special burn recovery bed

which evenly distributes body weight and helps to prevent painful pressure points and bed

sores. Survival and outcome of severe burn injuries is remarkably improved if the patient is

treated in a specialized burn center/unit rather than a hospital. Serious burns, especially if

they cover large areas of the body, can result in death.

Once the burning process has been stopped, the patient should be volume resuscitated

according to the Parkland formula, since such injuries can disturb a person's osmotic balance.

This formula dictates the amount of Lactated Ringer's solution to deliver in the first twenty

four hours after time of injury. This formula excludes first and most second degree burns.

Half of the fluid should be given in the first eight hours post injury and the rest in the

subsequent sixteen hours. The formula is a guide only and infusions must be tailored to the

urine output and central venous pressure. Inadequate fluid resuscitation causes renal failure

and death. Adequate pain management, including administration of opioid analgesics (such as

morphine or hydromorphone, for example) and sometimes other medication (e.g. ketamine,

tranquilizers or general anesthetics) are also essential in all stages of treatment of severe

burns, as this helps to prevent the progression of shock and alleviates the severe distress from

the trauma.

 Hyperbaric oxygenation has been shown to be a useful adjunct to traditional treatments.

Topic : Trauma

Topic Objective:

Following completion of this topic, the learner will be able to

 Define injury, potential mechanisms of injury, and risk factors that influence injury patterns.

 Define the forces associated with blunt trauma and apply these concepts to the clinical

assessment of a patient with blunt trauma.

 Define the forces associated with penetrating trauma and apply these concepts to the clinical

assessment of a patient with penetrating trauma.

 Translate the mechanism of injury into potential injury patterns manifested by the patient for

both blunt and penetrating injuries.
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 State clinical conditions that mediate a patients response to injury, including underlying

medical conditions, substance abuse, and physiological alterations including pregnancy and

advancing age.

 Discuss interventions to prevent complications of traumatic injury.

Definition/Overview:

Injury: Injury or bodily injury is damage or harm caused to the structure or function of the

body caused by an outside agent or force, which may be physical or chemical. Personal

Injury also refers to damage caused to the reputation of another rather than physical harm to

the body. A severe and life-threatening injury is referred to as a physical trauma.

Traumatic brain injury: Traumatic brain injury (TBI), also called intracranial injury, occurs

when physical trauma injures the brain. TBI is one of two subsets of acquired brain injury

(ABI, brain damage that is not congenital); the other subset of ABI is non-traumatic brain

injury, or injuries that do not involve external mechanical force (e.g. stroke, meningitis,

insufficient oxygen). TBI is usually classified as mild, moderate, or severe, depending on the

extent of loss of consciousness, loss of memory, and score on a neurological scale following

the injury. TBI can result from a closed head injury or a penetrating head injury and may

occur in a specific location or may be diffuse, occurring over a more widespread area. Head

injury usually refers to TBI, but is broader because it can involve damage to structures other

than the brain such as the scalp and skull.

Classification of traumatic injury: All traumatic brain injuries are head injuries, but head

injury is not necessarily brain injury: it may involve structures within the skull and outside of

it such as the skull or scalp. Similarly, all brain injuries are central nervous system (CNS)

injuries, but spinal cord injuries are also considered CNS injuries. Traumatic brain injuries

are classified based on severity, location, and other injury characteristics. TBI can result from

a closed or penetrating head injury; a closed (also called nonpenetrating, or blunt) injury

occurs when the skull is not breached, while a penetrating head injury occurs when an object

pierces the skull and breaches the dura mater, the outermost of the membranes surrounding

the brain. Bone fragments may cause penetrating injuries when the skull is fractured. A

depressed skull fracture occurs when pieces of the broken skull press into the tissue of the

brain. A penetrating skull fracture occurs when something pierces the skull, leaving a distinct

and localized traumatic injury to brain tissue
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Prognosis: Approximately half of severely head-injured patients will need surgery to remove

or repair hematomas (ruptured blood vessels) or contusions (bruised brain tissue). Disabilities

resulting from a TBI depend upon the severity of the injury, the location of the injury, and the

age and general health of the individual. Some common disabilities include problems with

cognition (thinking, memory, and reasoning), sensory processing (sight, hearing, touch, taste,

and smell), communication (expression and understanding), and behavior or mental health

(depression, anxiety, personality changes, aggression, acting out, and social

inappropriateness). More serious head injuries may result in stupor, an unresponsive state, but

one in which an individual can be aroused briefly by a strong stimulus, such as sharp pain;

coma, a state in which an individual is totally unconscious, unresponsive, unaware, and

unarousable; vegetative state, in which an individual is unconscious and unaware of his or her

surroundings, but continues to have a sleep-wake cycle and periods of alertness; and a

persistent vegetative state (PVS), in which an individual stays in a vegetative state for more

than a month.

Key Points:

1.Types of Injuries

 Bruise is a hemorrhage under the skin caused by contusion.

 Wound: cuts and grazes are injuries to or through the skin, that cause bleeding (i.e., a

laceration).

 Burns are injuries caused by excess heat, chemical exposure, or sometimes cold (frostbite).

 Fractures are injuries to bones.

 Joint dislocation is a displacement of a bone from its normal joint, such as a dislocated

shoulder or finger.

 Concussion is mild traumatic brain injury caused by a blow, without any penetration into the

skull or brain.

 Sprain is an injury which occurs to ligaments caused by a sudden over stretching; a strain

injures muscles.

 Shock is a serious medical condition where the tissues cannot obtain sufficient oxygen and

nutrients.

 Amputation is the removal of a body extremity by trauma or surgery.
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2.Mechanism of traumatic injury

Angular, rotational, shear, and translational forces may all contribute to TBI. Compressive

stress, force that causes deformation of a structure, contributes to brain contusion. Tensile

stress, stretching caused by forces pulling in opposite directions along an axis of a structure,

may also contribute to TBI; for example blood vessels that bridge between the brain and

surrounding structures may be damaged when they are pulled as the brain accelerates at a

different rate from the skull.Shear stress, opposing forces pushing in opposite directions

perpendicular to the axis of a structure, can cause brain injuries such as contusions or

lacerations of the brain stem.When the head is struck by or strikes something, or is rapidly

accelerated or decelerated, the force from the impact sends shock waves through the skull and

brain, resulting in tissue damage. Penetrating injuries, too, cause shock waves to propagate

through the tissue, potentially causing cavitation and destroying a great deal of tissue along

the path of a rapidly-moving projectile.

Damage may occur in the part of the brain directly under the site of impact (a coup injury), or

it may occur on the side opposite the impact (a contrecoupinjury), possibly because of the

effects of inertia on the brain within the skull. Even in the absence of an impact, significant

acceleration or deceleration of the head can cause TBI; however in most cases a combination

of impact and acceleration is probably to blame.

3.Blunt trauma

In medical terminology, blunt trauma, blunt injury, non-penetrating trauma or blunt force

trauma refers to a type of physical trauma caused to a body part, either by impact, injury or

physical attack; the latter usually being referred to as blunt force trauma. The term itself is

used to refer to the precursory trauma, from which there is further development of more

specific types of trauma, such as concussions, abrasions, lacerations, and/or bone fracturing.

Blunt trauma is contrasted with penetrating trauma, in which an object such as a bullet enters

the body.

Topic : Nursing Care Of The Patient With Multiple Injuries

Topic Objective:

Following completion of this topic, the learner will be able to
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 Identify relationships among traumatic injury patterns, trauma assessment, and resuscitation

issues.

 Cluster assessment data to formulate nursing diagnoses associated with traumatic injury.

 Explain the relationship between trauma resuscitation and complications following traumatic

injury.

 Explain rationale for nursing actions that prevent complications associated with traumatic

injuries.

Definition/Overview:

Trauma Assessment: The initial assessment and management of seriously injured patients is

a challenging task and requires a rapid and systematic approach.

This systematic approach can be practised1 to increase speed and accuracy of the process but

good clinical judgement is also required. Although described in sequence some of the steps

will be taken simultaneously. The aim of good trauma care is to prevent early trauma

mortality. Early trauma deaths occur because of failure of oxygenation of vital organs or

central nervous system injury or both. Injuries causing this mortality occur in predictable

patterns and recognition of these patterns led to the development of advanced trauma life

support (ATLS) by the AmericanCollege of Surgeons. A standardised protocol for trauma

patient evaluation has been developed.2,3,4 The protocol celebrated its 25th anniversary in

2005.5 Good teaching and application of this protocol is held to be an important factor in

improving the survival of trauma victims worldwide

Key Points:

1.Preparation and coordination of care

 Assessment and management will begin out of hospital at the scene of injury and good

communication with the receiving hospital is important.

2.The prehospitalphase

 Coordination and communication with the receiving hospital so that the trauma team can be

alerted and mobilised

 Airway maintenance
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 Control of external bleeding shock

 Keeping the patient immobilised

 Information gathering: time of injury; related events; patient history. Key elements are the

mechanism of injury to alert the trauma team to degree and type of injury.

 Keeping time at the scene to a minimum

3.The hospital phase

 Preparation of a resuscitation area

 Airway equipment (laryngoscopes etc accessible, tested)

 Intravenous fluids (warming equipment etc)

 Immediately available monitoring equipment

 Methods of summoning extra medical help

 Prompt laboratory and radiology backup

 Transfer arrangements with trauma centre.

4.Field emergencies

A prehospital setting, also called the "field", emergency medical technicians, paramedics,

specialized nurses, and less trained providers known as 'first responders', use stabilization

techniques to improve the chances of a trauma patient surviving the ambulance trip to the

hospital. Professionals begin performing a primary survey, consisting of assessment of

airway, breathing, and circulation (called the "ABC's"). The purpose of the primary survey is

to identify life-threatening problems. Ensuring that the injured person is not disabled by

unnecessary movement of the spine is paramount, so the neck and back are secured before

moving the patient. Unless the victim is in imminent danger of death, first responders will

usually "load and go" transporting the victim immediately to the nearest appropriate trauma-

equipped hospital.

Upon completion of the primary survey, the secondary survey is begun. This may occur

during transport or upon arrival at the hospital. The secondary survey consists of a systematic

assessment of the abdominal, pelvic and thoracic viscera, complete inspection of the body

surface to find all injuries, and neurological exam. The purpose of the secondary survey is to

identify all injuries so that they may be treated. A missed injury is one which is not found

during the initial assessment (for example, as a patient is brought into a hospital's Emergency
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Department), but rather manifests itself at a later point in time, sometimes with baleful

consequences (i.e., a liver laceration is sometimes missed and a patient sent home, who will

abruptly go into shock shortly thereafter.)

The appropriate first aid for a trauma patient is to immediately call for help using the

emergency medical service, then treat for shock. Do not move the victim unless failure to do

so would create a greater risk to their life (i.e. hazardous chemicals or a spreading fire).

In case of traumatic accidents, health care providers use the ABC of life (airway, breathing

and circulation) as their primary survey in identifying and assessing the condition of the

patient. Airway is considered as the most important factor to be assessed then the breathing

and circulation. From this technique the appropriate intervention will be identified

immediately and prioritization of action can be done according to the most important aspect

to be assessed
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