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Preface

Essentials of Human Diseases and Conditions, Sixth Edition, is a user-friendly reference intended to serve as a stimulating and practical textbook for students and an invaluable tool as a handbook for health-care providers in any type of health-care setting. Instructors of such classes as anatomy and physiology, disease conditions, medical insurance coding, pharmacology, massage therapy, and medical transcription will likely appreciate the value of this edition as a required text. This encyclopedic but simplified handbook includes comprehensive information about hundreds of diseases and conditions. Students in the field of medical assisting, medical transcription, medical insurance coding, pharmacy technology, massage therapy, or other allied health programs that have had a prior introduction to basic anatomy and physiology of the human body and medical terminology will find the text format orderly, concise, and easy to comprehend.


Distinctive Features of Our Approach

Content and topics new to this edition include:


• In Chapter 2, new illustrations have been added of conjoined twins after birth, a heart with cardiomyopathy, phimosis, raccoon eyes, radiographs of a myelomeningocele and of the lungs of a child with asthma, and charts comparing cyanotic and cyanotic heart defects in newborns and comparing features of individuals with Klinefelter's and Turner's Syndromes.

• Chapter 3 includes new findings relevant to the treatment and prevention of AIDS.

• Chapter 4 has further explanation of the medical emergencies associated with endocrine diseases such as hypothyroidism, and the latest on insulin replacement and oral drug therapy for diabetics.

• Chapter 5 has new illustrations of otosclerosis and cholesteatoma.

• Chapter 6 includes a new illustration of shingles and a photo of an individual with ocular rosacea.

• The many cancers that can inflict the digestive system from the mouth to the anal canal are meticulously updated and discussed in Chapter 8.

• In Chapter 9, new radiograph illustrations have been added demonstrating health and disease of the respiratory system. Newer diagnostic approaches and treatments of respiratory diseases are discussed. Lung cancer, the leading cause of male & female death from cancer in 2014, is discussed with the latest medical facts in practice.

• Chapter 10 includes an illustration showing agglutination of red blood cells during blood transfusion incompatibility reaction and an illustration of clotting cascade where Factor VIII is inactive.

• In Chapter 11, information on bladder cancer has been updated.

• In Chapter 12, discussion of the male reproductive diseases has been broadened. Additionally, a thoroughly updated presentation of sexually transmitted diseases, many of which are considered to be epidemic, is found.

• The Glasgow Coma Scale, table of Major Components of Cranial Nerves, Illustration of the autonomic nervous system and a discussion of traumatic brain injuries (TBI) have been added to Chapter 13.

• Change from DSM-IV to DSM-V is discussed in Chapter 14, and information regarding neuroleptic syndrome has been added.

• In Chapter 15, discussions about recommendations for patients who experience metal fragments in their eyes are as are discussions about mock disaster drills. Various forms required for emergency department reporting are listed. Change to prophylaxis with tetanus, diphtheria and pertussis injection (Tdap) is included.



A logical and orderly approach to exploring pathophysiological conditions flows from the information of diseases as their progression from general concepts to the beginning of life and diseases and conditions of childhood. General concepts in disease are presented in Chapter 1 as a basis for discussion of conditions. Chapter 1 introduces the reader to general principles of pathophysiology. In conjunction with a breakdown of the mechanisms of disease, the subject matter flows through integrant aspects important for the student to consider in the study of human diseases, such as genetics, immune disorders, preventive health care, nontraditional medicine and patient teaching. Additionally, cancer is introduced in Chapter 1 with foundational information about the pathology, pathogenesis, and prognostic indicators of the disease (staging and grading of malignant tumors). Specific sites and types of cancers are then comprehensively addressed in subsequent chapters. This is followed by a discussion of pediatric situations in Chapter 2. After these general discussions, the text progresses through body systems from Chapters 3 to 12. Chapter 3 introduces the student to the immune system, including immunodeficiency disorders autoimmune disorders. This is followed by Chapter 4, the endocrine system, its disorders resulting from both deficiency and over activity of the endocrine system. This is followed by the special senses of sight and hearing in Chapter 5. Chapter 6 progresses to the largest sensory organ, the skin, or integumentary system and its disorders. Chapter 7 provides the manner that maintains the upright structure of the individual and its manner of movement and disorders that disrupt the normal functioning of the musculoskeletal system. Chapter 8 addresses the body's nourishment system: the gastrointestinal system and its accessory organs. Chapter 9 presents material for the oxygen and carbon dioxide exchange, the respiratory system. The cardiovascular system (the heart, the blood, and the vessels) are the topic of Chapter 10. Chapter 11 follows with a discussion of the urinary system, the system that maintains homeostasis and is a major factor in excretion of urinary waste products. Chapter 12 discusses both male and reproductive productive systems, pregnancy, and disorders of the breasts. Chapter 13 covers the neurological systems' diseases and conditions. Chapter 14 is a discussion of mental disorders, including phobias, grief response, posttraumatic stress disorders, alcohol abuse, sleep disorders, and other conditions covered by DSM-V. This chapter also includes a comprehensive chart on drugs of abuse, their street names, and their effects on the abuser. Chapter 15 includes information that aids health care providers with practical knowledge when faced with a variety of traumatic injuries. This material includes lightning injuries; insect, animal, and snake bites; child abuse; psychological abuse; elder abuse; sexual abuse; intimate partner abuse; and rape.




Organization of Material

Each chapter is introduced with a brief review of the normal function of the specific body system discussed in the chapter, and this review is reinforced with clear illustrations. Important pathologic mechanisms are explained and illustrated as well. A disease entity is presented with a description and discussion of the symptoms experienced by the patient and signs detected by the physician. The chapters continue with sections devoted to etiologic factors, diagnosis, treatment options, prognosis, prevention, and patient teaching related to the disease entity. A diagnostic code is assigned to each disease entity. (See important notes at the end of the preface.) ICD-9-CM and ICD-10-CM codes are included to aid in locating appropriate insurance codes. This format also follows the inherent progression of a patient's experience: (1) the individual reports symptoms to a health-care provider, usually in a clinical setting; (2) abnormal signs of a clinical disorder may be elicited during the physical examination and/or subsequent diagnostic testing; (3) an appropriate treatment option is initiated and monitored for results; (4) the patient is given appropriate teaching to encourage compliance to ensure an optimal outcome. The usual prognosis for the condition and possible preventive measures are discussed.

Italicized words found in the chapters are defined in the Glossary for purposes of review or clarification of meaning. The advantages to the student and health-care worker in better understanding clinical terminology include (1) great professional gain when one comprehends the effects that a disease has on a person, (2) increased communication skills with the entire health-care team, and (3) personal education that has many practical applications.

The authors believe it is important to define the role of patient screening in each discussion. Therefore the discussion of each particular disease entity begins with a feature called Patient Screening; the remarks therein usually are tailored to the disease entity being discussed. Because the vast majority of patients first seek access to health-care services by telephone, many health-care facilities have a written, standardized protocol for medical personnel who take incoming calls. The comments offered in the Patient Screening feature of this text are not intended to diagnose the caller's medical condition or give curative advice. The feature typically offers general clues to recognizing the urgency for an appointment, identifying emergencies, and discerning the kind of calls that require referral to the physician for response. This feature is not to be confused with the skill of medical triage, which state practice acts generally reserve for certain licensed professionals. Careful listening to the patient who is calling often identifies information that helps the telephone screener select the appropriate action required by the caller. Ideally, the outcome of telephone communication between caller and screener will benefit the patient and avoid potential medical-legal problems. Maintaining sensitivity to human suffering, keeping strict confidentiality, and upholding the priority of meeting the needs of patients cannot be overemphasized as skills necessary in a medical telephone screener.

In this regard, we also would like to add a list of serious and life-threatening conditions that require immediate assessment and intervention. These include but are not limited to:


• Sudden onset of unexplained shortness of breath

• Crushing pain across the center of the chest

• Difficult breathing occurring suddenly and rapidly worsening, often in the middle of the night

• Vomiting of blood that is bright red or with a very dark “coffee grounds” appearance

• Sudden onset of weakness and unsteadiness or severe dizziness

• Sudden loss of consciousness or paralysis

• Flashes of light in field of vision

• Sudden and progressively worsening abdominal, flank, or pelvic pain

• Sudden onset of blurred vision accompanied by severe throbbing in the eye



A report of any of these symptoms must be immediately relayed to the physician. The physician will then offer additional instructions to give to the individual calling for help.

The appendices offer valuable information about diagnostic testing, pharmacology, and resource agencies. The Common Laboratory and Diagnostic Tests appendix discusses tests often ordered by the physician. Reference values are listed for laboratory tests, followed by possible causes of each variation above normal or below normal. Reference values or expected normal results are discussed for imaging and other studies. Again, causes of variations from normal are provided. It is imperative that the reader using this information recognize that reference values may vary according to the laboratory in which the test is performed and reported. Another appendix contains pharmacology information. Representative drugs are listed by group and include name of drug, usual intended therapeutic objective, possible side effects, and general comments. The presentation of this appendix follows the chapters in the text. Once again, the reader must recognize that drugs and drug substances may be continually changing and that any specific material must be confirmed by referencing a current drug reference or pharmacology reference source.



Chapter Features

Key features of each chapter include:

[image: image]




Each chapter begins with a set of Learning Objectives that list important information the student will be able to do after reading the chapter content.

The Key Terms list provides pronunciations for important words related to chapter content. Boldfaced words found in the text are listed in the Key Terms at the beginning of each chapter, as well as in the Glossary unless the term is adequately defined within the text of the chapter.

[image: image]




Enrichment boxes give the reader pertinent or relevant information that enhances a discussion topic in the text.
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Alert boxes provide essential warnings (cautions and precautions) that require discussion or may require special treatment.
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A diagnostic code used in the health-care setting has been assigned to each disease entity in this publication to help students and workers in the health-care setting understand the ICD-9-CM/ICD-10-CM coding process when reporting clinical information.







Extensive Supplemental Resources


Student Workbook

The workbook features comprehensive additional review exercises and practice activities in a variety of formats to reinforce chapter topics.


• Word Definitions and Glossary Terms review important key terms covered in each chapter.

• Short Answer and Fill-in-the-Blank questions review key chapter concepts.

• An Anatomical Structures section in select chapters presents diagrams representing key body structures to be labeled by the student.

• A Patient Screening section guides students in the practice of appointment scheduling or specialist referral based on a patient's described signs and symptoms.

• A Patient Teaching section guides students in the practice of performing patient education for various diseases and disorders.

• Essay questions invite students to further investigate key chapter topics.

• A Certification Exam Review helps students prepare for the certification exam with questions focused on chapter content in multiple choice format.





Evolve

The specially designed complementary Evolve website provides important assets to students and instructors. For students, critical thinking case study exercises linked to each chapter can be found on the Evolve website, available for access at http://evolve.elsevier.com/Frazier/essentials/.




Test Bank

The test bank located on the Evolve site in the ExamView format gives instructors the option of evaluating students' retained knowledge by chapter in a comprehensive format. This tool is capable of assessing retention of essential information necessary for excellence in functioning in the workplace. The sixth edition test bank has been updated and revised to now include answer rationales.




TEACH Instructor Resources

The TEACH Instructor Resources have been completely updated and revised for this edition. The TEACH lesson plans help instructors prepare for class and make full use of the rich array of ancillaries and resources that come with the textbook. The content covered in each textbook chapter is divided across one or more lesson plans, each designed to occupy 50 minutes of class time. Lesson plans are organized into easily understandable sections that are each tied to the chapter learning objectives:


• Instructor Preparation—This section provides a checklist of all the things you need to do to prepare for class, including a list of all the items that you need to bring to class to perform any activity or demonstration included in the lesson plan, and all pertinent key terms covered in that lesson.

• Student Preparation - Textbook readings, study guide exercises, online activities and other applicable homework assignments for each lesson are provided here along with an overall estimated completion time.

• The 50-Minute Lesson Plan—A lecture outline that reflects the chapter lecture slides that come as part of TEACH is included, as well as classroom activities and online activities, one or more critical thinking questions, and time estimates for the classroom lecture and activities. Corresponding PowerPoint slides are provided to help the instructor save valuable preparation time and create a learning environment that fully engages the student.

• Assessment Plan—To ensure that your students have mastered all the objectives, the new TEACH includes a separate “Assessment Plan” section. An easy-to-use table maps each assessment tool to the lesson plans and chapter objectives so you can see all your assessment options—by chapter, by lesson, and by objective—and choose accordingly.

• Answer Keys to the text and workbook



All the above features are available to the instructor for easy download from the Evolve site, allowing the instructor to apply his or her creativity; all of these features may be revised to accommodate any instructor's lesson plan.







Important Information

The information presented in this book represents research into the mainstream of medical knowledge and its application in clinical practice. In the actual practice of the dynamic art and science of medicine, great variations and opposing views result in either more conservative or more aggressive concepts. The material presented in this text should not take the place of individualized consultation with medical experts.

Regarding the diagnostic codes included in this publication, it is imperative to consider the following: Medical coding is an intricate and intense process requiring study and understanding to ensure maximum reimbursement from insurance companies, for participation in Medicare and Medicaid programs, and for statistical tabulation. Diagnostic codes are subject to changes, revisions, and additions; therefore it is imperative that you always refer to a current listing of ICD-9-CM/ICD-10-CM codes. The authors have kept in mind that financial reimbursement directly correlates with the reporting of current, valid codes, which may require modification to ensure greatest specificity found in the most current coding manual and guidelines. Therefore the authors recommend referral to a current edition of a coding manual.

Regarding patient teaching, the authors are mindful of legal parameters addressed in state acts governing the practice of medical assistants. Readers, please consult your state code regarding licensing for the rules and regulations applying to medical assistant practice. State practice laws vary; they identify the tasks the properly prepared medical assistant can perform. Regarding the responsibility issue, the medical assistant in a medical office must know who his or her supervisor is; it may be the physician. Medical assistants should ask about a written office policy regarding any delegation of tasks by the physician, physician assistant, nurse practitioner, or registered nurse.

The authors consider it important, and in the patient's best interest, that all health-care workers as members of a clinical team understand the principles, goals, and specifics of patient teaching. Licensing regulations and state practice acts generally permit only nurses, nurse practitioners, physician assistants, and physicians to perform patient teaching and make triage judgments.

Students completing education in medical assisting will find this book an invaluable tool as they move into the professional arena. It has been designed to provide information relevant in the medical office environment and will remain a handy reference during employment. The website updates will offer a resource covering current changes in the health-care field to help keep the graduate current.

The established health-care provider, whether a medical assistant, nurse, transcriber, coder, respiratory therapist, massage therapist, receptionist, EMT, paramedic, pharmacy technician, or other, will find this reference material a valuable resource in his or her work with the patient. Knowledge of the disease and its related factors is essential in the provision of quality care.



Margaret Schell Frazier RN, CMA (AAMA), BS


Jeanette Wist Drzymkowski RN, BS
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Learning Objectives

After studying Chapter 1, you should be able to:


1. Explain how a pathologic condition affects the homeostasis of the body.

2. Describe the difference between:

• Signs and symptoms of disease

• Acute and chronic disease

3. Identify the predisposing factors of disease.

4. Explain the body's natural defense system against infection.

5. Explain the terms “superbugs” and “super strains” as they relate to infection.

6. Describe the ways in which pathogens may cause disease.

7. Describe the difference between benign and malignant neoplasms.

8. Explain the relationship between mutations in the genetic code in cancer and other diseases.

9. List the prevention guidelines for cancer.

10. Recall the two systems used to stage and grade cancer tumor cells.

11. Describe how chemotherapy treatment fights cancer.

12. Describe the hospice concept of care.

13. Recall three classes of immune disorders that result in the breakdown of the body's defense system.

14. Explain how mild to very severe symptoms of an allergic response can be triggered in the body.

15. Explain the inappropriate response of the body in an autoimmune disease.

16. Track the essential steps in diagnosis of disease.

17. Define the holistic approach to medical care.

18. Explain why recognition of cultural diversity is important in clinical practice.

19. Describe (a) the physiology of pain, (b) how pain may be treated, and (c) what is meant by referred pain.

20. Name two ways an individual can practice positive health behavior.

21. Describe examples of nontraditional medical therapies.

22. Define integrative medicine.

23. Discuss the principles and goals of patient teaching.






Key Terms

allergen (AL-ler-jen)

anaphylaxis (an-ah-fih-LAK-sis)

antigen (AN-tih-jen)

asymptomatic (a-sim-toh-MAH-tik)

auscultation (aws-kel-TAY-shun)

cachexia (kah-KEX-e-ah)

carcinogenic (kar-sih-no-JEN-ik)

chromosome (KRO-mo-sohm)

genotype (JEN-o-type)

homeostasis (ho-me-o-STA-sis)

hospice (HAUS-pis)

ischemia (is-KEY-me-ah)

karyotype (KARE-ee-o-type)

metastasis (meh-TAS-tah-sis)

mutation (meu-TAY-shun)

nociceptor (no-see-SEHP-tor)

oncogene (AHN-ko-jeen)

pathogenesis (path-o-JEN-eh-sis)

phagocytic (fag-o-SIT-ik)

probiotic (pro-bi-ah-TIC)

somatoform (so-MAT-o-form)




Pathology at First Glance

Pathology, the scientific study of disease, is the objective description of the traits, causes, and effects of abnormal conditions. Pathologic conditions involve measurable changes in normal structure and function that threaten the internal stability, or homeostasis, of the body.

In human disease, the negative characteristics, or departures from normal status, are described subjectively by patients as symptoms. Signs, or abnormal objective findings, are the evidence of disease found by physical examination and diagnostic testing. Signs of disease often correlate with the symptoms. In other instances, the signs of disease may be noted in an asymptomatic patient, as in the discovery of a painless tumor or the finding of an abnormal blood pressure reading in a person with undiagnosed essential hypertension. A defined collection of signs and symptoms that characterize a disorder or condition is termed a syndrome.

The development of disease occurs in stages, described as the pathogenesis. In the course of infection, for instance, the pathogenesis may include an incubation period, a period of full-blown symptoms, and then remission or convalescence. The pathogenesis of a disease varies with the individual patient, the causative factors, and medical intervention.

Diseases often are described as acute or chronic. Acute refers to an abrupt onset of more or less severe symptoms that run a brief course (usually shorter than 6 months) and then resolve or, in some cases, result in death. When a disease develops slowly, or is intermittent, and lasts longer than 6 months, it is described as chronic. Persons who have continuous pain as part of chronic syndromes often experience depression.




Mechanisms of Disease

Human disease, a universal occurrence, has varied manifestations, any of which threatens a person's ability to adapt to internal and external stressors and to maintain a state of well-being. Systemic health, or internal equilibrium, is preserved by numerous body organs and structures that work in concert to meet specific cellular needs. Any disruption of the body's equilibrium produces degenerative changes at the cellular level that may produce signs and symptoms of disease. Major disruptions in the body's cellular equilibrium that threaten homeostasis include fluid and electrolyte imbalance and excessive acidity (acidosis) or alkalinity (alkalosis).

Elements involved either directly or indirectly in pathogenesis include predisposing factors, access to preventive health care, genetic diseases, infection, inflammation and repair, neoplasms, physical trauma, chemical agents, malnutrition, immune disorders, aging, psychological factors, and mental disorders.


Predisposing Factors

Predisposing factors, also called risk factors, make a person or group more vulnerable to disease. Although the recognition of risk factors may be significant in prevention, diagnosis, and prognosis, it does not precisely predict the occurrence of disease, nor does the absence of predisposing factors necessarily protect against the development of disease. A person may be susceptible to a greater or lesser degree, due to one or more risk factors that overlap or occur in combination. Predisposing factors include age, gender, lifestyle, environment, heredity, and immunodeficiency.


• Age: From complications during pregnancy and the postpartum period to maladies associated with aging, some increased risks of diseases are simply intrinsic to one's stage in the human life cycle.

• Gender: Certain diseases are more common in women (for example, multiple sclerosis and osteoporosis) and other disorders are more common in men (for example, gout and Parkinson disease).

• Lifestyle: Occupation, habits, or one's usual manner of living can have negative cumulative effects that can threaten a person's health. It is possible to alter some known risk factors associated with lifestyle, thereby promoting health instead of predisposing one to disease; examples include smoking, excessive drinking of alcohol, risky sexual behavior, poor nutrition, lack of exercise, and certain psychological stressors.

• Environment: Air and water pollution is considered a major risk factor for illnesses, such as cancer and pulmonary disease. Poor living conditions, excessive noise, chronic psychological stress, and a geographic location conducive to disease proliferation also are environmental risk factors.

• Heredity: Genetic predisposition (inheritance) currently is considered a major risk factor. Family histories of coronary disease, cancer, certain arthritic conditions, and renal disease are known hereditary risk factors. Many other genetic links to diseases are rapidly being discovered. Hereditary factors in disease that appear regularly in successive generations are likely to affect males and females equally. Hereditary or genetic diseases often develop as a result of the combined effects of inheritance and environmental factors. Examples are mental illness, cancer, hypertension, heart disease, and diabetes. Some evidence shows that smoking, a sedentary lifestyle, and a diet high in saturated fat, combined with a positive family history, compound a person's risk for heart disease and cancer. Schizophrenia may result from a combination of genetic predisposition and numerous psychological and sociocultural causes.

• Immunodeficiency: An inadequate or absent immune system makes an individual susceptible to infection, diseases, and harmful substances. The degree of risk depends on which component(s) of the immune system are inadequate or absent and the cause of the immunodeficiency. In cases of autoimmune disease, the immune response is misdirected at one's own body tissue potentially causing damage.







Inflammation and Repair

Injury and disease impose stress on the body's equilibrium and disrupt or destroy cellular function. Acute inflammation, a normal protective physiologic response to tissue injury and disease, is accompanied by redness, heat, swelling, pain, and loss of function. Widespread inflammation is marked by systemic symptoms, such as fever, malaise, and loss of appetite. Blood testing may reveal an elevated white blood cell (WBC) count or an elevated erythrocyte sedimentation rate (ESR). C-reactive protein (CRP) is a blood test marker used to detect inflammatory disorders, among other pathologies. The intensity of inflammation depends on the cause, the area of the body involved, and the physical condition of the person. An inflammatory response is considered a nonspecific immune response. Infection with pathogens, the effects of toxins, physical trauma, ischemia, and necrosis are some conditions that induce the inflammatory response.

E1-1
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E1-1 Defense mechanisms in the body. (From VanMeter: Gould's Pathophysiology for the Health Professions, ed 5, St. Louis, 2015, Saunders.)





Acute inflammation, an exudative response, attempts to wall off, destroy, and digest bacteria and dead or foreign tissue. Vascular changes allow fluid to leak into the site; this fluid contains chemicals that permit phagocytic activity by WBCs. The process prevents the spread of infection through antibody action and other chemicals released by cells with more specific immune activity. After the mechanisms of inflammation have contained the insult and “cleaned up” the damaged area, repair and replacement of tissue can begin (Figure 1-1). A normal inflammatory response can be inhibited by immune disorders, chronic illness, or the use of certain medications, especially long-term steroid therapy.
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Figure 1-1 The course of inflammation and healing. WBC, White blood cell. (From Gould BE: Pathophysiology for the health professions, ed 4, St Louis, 2011, Saunders.)





When an inflammatory response is chronic or too intense, damage to the affected tissue can result, thereby inhibiting the healing process. Diseases with a chronic inflammation component include arthritis, asthma, and eczema.




Infection

Infectious diseases are caused by pathogens. The cardinal signs of local infection are redness, swelling, heat, pain, fever, pus, enlarged lymph glands, and red streaks. Symptoms of widespread infection are fever, headache, body aches, weakness, fatigue, loss of appetite, and delirium.

When disease-causing organisms find ideal conditions in which to grow and multiply in the body, they cause disease by (1) invasion and local destruction of living tissue and (2) intoxication or production of substances that are poisonous to the body. The result is tissue damage that has the potential for producing systemic involvement.

The sources of infection can be endogenous (originating within the body) or exogenous (originating outside the body). Modes of transmission of pathogenic organisms are direct or indirect physical contact, inhalation or droplet nuclei, ingestion of contaminated food or water, or inoculation by an insect or animal. Pathogenic agents include bacteria, viruses, fungi, and protozoa (Table 1-1).


TABLE 1-1

Common Pathogens and Some Infections or Diseases that They Produce



	Organism
	Reservoir
	Infection or Disease



	Bacteria


	Escherichia coli (E. coli)
	Colon, manure
	Enteritis, mild to severe



	
Staphylococcus aureus
Note: See section on Infection for discussion on methicillin-resistant strains of S. aureus (“superbugs”)
	Skin, hair, anterior nares
	Wound infection, pneumonia, food poisoning, cellulitis



	
Streptococcus (β-hemolytic group A) organisms
	Oropharynx, skin, perianal area
	“Strep throat,” rheumatic fever, scarlet fever, impetigo



	
Streptococcus (β-hemolytic group B) organisms
	Adult genitalia
	Urinary tract infection, wound infection, endometritis



	Clostridium difficile (C. difficile)
	Contaminated surfaces or spores transferred on unclean hands of others
	Serious intestinal conditions such as colitis



	Mycobacterium tuberculosis
	Lungs
	Tuberculosis



	Neisseria gonorrhoeae
	Genitourinary tract, rectum, mouth, eye
	Gonorrhea, pelvic inflammatory disease, infectious arthritis, conjunctivitis



	Rickettsia rickettsii
	Wood tick
	Rocky Mountain spotted fever



	
Staphylococcus epidermidis
Pseudomonas aeruginosa

	Skin
Skin, water, soil
	Wound infection, bacteremia
Pneumonia, urinary tract infection, meningitis


	Viruses


	Hepatitis A virus
	Feces, blood, urine
	Hepatitis A (infectious hepatitis)



	Hepatitis B virus
	Feces, blood, all body fluids and excretions
	Hepatitis B (serum hepatitis)



	Hepatitis C virus
	Blood and body fluids
	Liver disease may become chronic



	Herpes simplex virus
	Lesions of mouth, skin, blood, excretions
	Cold sores, aseptic meningitis, sexually transmitted disease



	Human immunodeficiency virus (HIV)
	Blood, semen, vaginal secretions (also isolated in saliva, tears, urine, breast milk, but not proven to be sources of transmission)
	Acquired immunodeficiency syndrome (AIDS)



	Hantavirus
	Deer mouse urine, feces, saliva
	Upper respiratory infection (URI) to lower respiratory infection (LRI) to adult respiratory distress syndrome (ARDS)



	Ebola hemorrhagic fever (HF)
	Contaminated blood or body fluid, fruit bat
	Hemorrhagic fever, vascular permeability, shock and death; potential bioterrorism threat



	West Nile virus
	Mosquito-borne
	Fever, rash, hepatitis, encephalitis


	
Fungi



	
Aspergillus organisms
	Soil, dust
	Aspergillosis, allergic bronchopulmonary



	Candida albicans
	Mouth, skin, colon, genital tract
	Thrush, dermatitis


	Protozoa


	Plasmodium falciparum
	Mosquito
	Malaria






[image: image]


(Modified from Potter P, Perry A: Fundamentals of nursing: concepts, process, and practice, ed 6, St Louis, 2006, Mosby.)




E1-2
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E1-2 Transmission and chain of infection. (From Stepp CA, Woods M: Laboratory procedures for medical office personnel, Philadelphia, 1998, Saunders.)





A communicable or contagious disease can be transmitted directly from one person to another. Carriers are asymptomatic persons or animals that harbor in their bodies pathogens that can be transferred to others.

The body's natural defense systems against infection include (1) natural mechanical and chemical barriers, such as the skin, the cilia, body pH, and normal body flora; (2) the inflammatory response; and (3) the immune response. When these mechanisms of defense fail to contain or eliminate infection, appropriate and prompt medical intervention is required to treat the host and to control transmission of the infectious disease. This is accomplished by first isolating and identifying the organism through laboratory testing. Subsequently, appropriate antimicrobial therapy using antibiotic (antibacterial), antifungal, antiparasitic, or antiviral agents can begin. Analgesics for pain and antipyretic agents for fever, as well as other comfort measures, are dispensed. Adequate fluid intake, infection control measures, and rest are important for management.

Fundamental to preventing the spread of certain infections are isolation of the infected individual when necessary, implementation of immunization programs, and rudimentary public health teaching. To facilitate early intervention and infection control measures, many infectious diseases (such as encephalitis, syphilis, and tuberculosis) must be reported to the local health department. The Centers for Disease Control and Prevention (CDC) publishes notifiable diseases in the United States. In hospitals, the control of postsurgical bacterial wound infections relies on breaking the chain of transmission by killing the pathogen, isolating infected persons, and using precautions, such as hand washing and sterilization, to prevent cross-contamination.

Of special concern is the emergence of new, virulent antibiotic-resistant strains of bacteria (commonly referred to as “superbugs” or “super strains”), which present a danger even to the young and healthy. Methicillin-resistant strains of Staphylococcus aureus (MRSA) began showing up in hospitals, jails, crowded living quarters, and other community environments. MRSA is to blame for aggressive skin and soft tissue infections, sometimes mistaken for spider bites; these lesions quickly develop into abscesses and cellulitis. In addition to skin infections, MRSA can cause fatal pneumonia, bone infections, and septicemia. Many MRSA strains of bacteria are currently resistant to several different antibiotics. Occasionally toxic and resistant strains of MRSA have been termed “flesh eating bacteria” because of the rapid spread of infection resulting in destruction of human skin. MRSA continues to be a leading cause of surgical wound infections in hospitals. The pathogen is easily transmitted from person to person and can survive for a long time nearly anywhere in the environment. About 1 in 100 persons in the United States have the organisms in their body without showing signs of infection; however, they may transmit MRSA bacteria to others. Healthy persons are at lower risk for infection. Because of the constant threat of infection, everyone must be considered a risk for MRSA, particularly hospital patients. Fortunately a few antibiotics do exist that are effective against strains of MRSA, but they are used judiciously to prevent emergence of new antibiotic-resistant strains. Excellent hygiene practices help prevent the spread of MRSA. Stricter infection control measures throughout U.S. health care systems have reduced MRSA infections significantly. Participating medical facilities have implemented active surveillance testing, such as nasal swab tests upon patient admission. Public education stresses thorough and frequent handwashing across the board as an effective practice of infection control in the community as well. Vancomycin-resistant enterococcal (VRE) is an increasing problem in chronic care facilities and hospitals, because there are only a few antibiotics that can be used to treat VRE. This resistant bacterial infection is spread from person to person and can cause many types of infection.

Another family of germs, termed carbapenem-resistant Enterobacteriaceae (CRE), has caused special concern in the health care setting. Recently the CDC has sounded an alarm about the incidence of CRE infections that are difficult to treat because they have high levels of resistance to even to the “last resort” antibiotics. Infections with CRE more commonly occur among patients who are receiving treatment for other infections, and CRE can be deadly. As of this writing, there are no new antibiotics in development to combat this super strain lying in wait.

Yet another multidrug-resistant bacterium, Acinetobacter baumannii, is capable of causing infection and death, especially in those with compromised immune systems, the frail elderly, and chronically hospitalized. It was introduced to North America by troops returning from the Middle East to Canada.




Genetic Diseases

Genetics, the study of genes and their heredity, will continue to occupy center stage in the practice of medicine. Genetic factors can guide treatment decisions and preventive strategies. Application of genetics may influence genetic counseling, newborn screening, and carrier screening. At this point, several thousand human genetic disorders have been described and cataloged.

Every cell in the body is coded with genetic information arranged on 23 pairs of chromosomes; one chromosome from each pair is inherited from the father and the other from the mother. The X and Y chromosomes are known as the sex chromosomes, whereas the remaining 22 pairs are called autosomes. Each cell in an individual's body contains the same chromosomes and genetic code (genotype). A karyotype is an ordered arrangement of photographs of a full chromosome set (Figure 1-2). Genes, the basic units of heredity, are small stretches of a deoxyribonucleic acid (DNA) molecule, situated at a particular site on a chromosome.

[image: image]
Figure 1-2 Examples of karyotypes. A, Normal female (46,XX). B, Normal male (46,XY). (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)





Genetic diseases are (1) produced by an abnormality in, or a mutation of, the genetic code in a single gene; (2) caused by several abnormal genes (producing so-called polygenic diseases); or (3) caused by the abnormal presence or absence of an entire chromosome; or (4) caused by alteration in the structure of chromosomes. Harmful genetic mutations, or changes in the genetic code, passed from one generation to the next may occur spontaneously or be caused by agents known to disrupt the normal sequence of DNA units. Agents (called mutagens) that can damage DNA include certain chemicals, radiation, and viruses.

The main modes of inheritance for genetic diseases are as follows:


• Autosomal dominant: The gene in question is located on an autosome and the mutant phenotype is seen even if a normal gene is present on the other chromosome in the pair. Examples include Marfan syndrome and Huntington disease.

• Autosomal recessive: The gene is located on an autosome but is insufficient to produce the mutant phenotype in the presence of a normal gene on the paired chromosome. Both genes must be mutated for disease to occur. Examples include cystic fibrosis and phenylketonuria.

• X-linked (sex-linked) recessive: The gene is located only on the X chromosome. Males are much more commonly affected by these diseases than are females. Examples include Duchenne muscular dystrophy and hemophilia A.



Individuals who have only one copy of a recessive gene and appear outwardly normal are known as carriers of the defective gene. The mutant gene may produce an abnormal protein that causes a disease, or it may fail to produce its normal cellular function. Hereditary diseases often are noted at birth, but they may not appear until later in life. Many genetic mutations are compatible with life, but some are not.

The following examples of genetic abnormalities are discussed in this book:


• Huntington chorea

• Down syndrome

• Robinow syndrome (dwarfism)

• Hypertrophic cardiomyopathy

• Hemophilia

• Klinefelter syndrome

• Polycystic kidney

• Albinism

• Hyperopia

• Hemolytic anemia

• Cystic fibrosis

• Epilepsy

• Hirschsprung disease

• Phenylketonuria

• Turner syndrome

• Hemolytic disease of newborn

• Cleft palate

• Myopia






Genetic Counseling

For many genetic diseases, the responsible gene or chromosomal abnormality has been identified, and it is possible to test for the presence of the mutation in an individual. The discovery of a genetic disease in a family member often raises the questions of whether other family members are affected, whether others are carriers of the disease, and whether future offspring will be affected by it. Genetic counseling is a communication process that is centered on the occurrence or risk of occurrence of a genetic disorder in a family. Such counseling should be offered to all families affected by the diagnosis of a genetic disease in one or more members.

Genetic counseling is more than simply reproductive counseling concerning inherited disorders; it helps to bridge the gap between complicated medical and scientific concepts and the emotional aspects of being diagnosed with a certain condition. Attending physicians and other counselors help the family understand the diagnosis, course of disease, and available treatment options. They talk about heredity and risk of occurrence in other family members and future offspring. If genetic testing is available for the disorder, the counselors first explain the test and the benefits of taking or not taking the test. They help prepare the family for any outcome of the genetic test. Common feelings experienced after receiving a diagnosis of a genetic disorder are a sense of being “labeled,” guilt that other family members may be affected, worry about insurance discrimination, or a sense of hopelessness if the disease has no cure. Even if the patient receives the “good” news that he or she is not affected, there may be a feeling of “survivor guilt.” With the increase in availability of genetic testing for many conditions, genetic counselors are usually available at most major hospitals.




Cancer


[image: image] Note

What follows is a general introduction to the pathology and pathogenesis of cancer, including prognosis as demonstrated by staging and grading of tumors. Broad measures of prevention, diagnosis, and treatment are also discussed. Current statistics are included. Specific sites and types of cancers are addressed in subsequent chapters.



Cancer, a leading cause of death in the United States, refers to a group of diseases characterized by uncontrolled cell proliferation. This abnormal growth leads to the development of tumors or neoplasms, a relentlessly growing mass of abnormal cells that proliferates at the expense of the healthy organism. Tumors are characterized as malignant or benign and according to the cell type and tissue of origin (Tables 1-2 and 1-3). Some of the main general types of cancer are carcinoma, cancer of the epithelial cells; sarcoma, cancer of the supportive tissues of the body, such as bone and muscle; lymphoma, cancer arising in the lymph nodes and tissues of the immune system; leukemia, cancer of blood cell precursors; and melanoma, cancer of the melanin-producing cells of the body.


TABLE 1-2

Comparison of Benign and Malignant Tumors



	Characteristics
	Benign
	Malignant




	Mode of growth
	Relatively slow growth by expansion; encapsulated; cells adhere to each other
	Rapid growth; invades surrounding tissue by infiltration



	Cells under microscopic examination
	Resemble tissue of origin; well differentiated; appear normal
	Do not resemble tissue of origin; vary in size and shape; abnormal appearance and function



	Spread
	Remains localized
	Metastasis; cancer cells carried by blood and lymphatics to one or more other locations; secondary tumors occur



	Other properties
	No tissue destruction; not prone to hemorrhage; may be smooth and freely movable
	Ulceration and/or necrosis; prone to hemorrhage; irregular and less movable



	Recurrence
	Rare after excision
	A common characteristic



	Pathogenesis
	Symptoms related to location with obstruction and/or compression of surrounding tissue or organs; usually not life-threatening unless inaccessible
	Cachexia; pain; fatal if not controlled
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Gross appearance of benign (A) and malignant (B) tumors.
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TABLE 1-3

Classification of Neoplasms by Tissue of Origin



	Tissue of Origin
	Benign
	Malignant




	Connective tissue
	
	Sarcoma



	Embryonic fibrous tissue
	Myxoma
	Myxosarcoma



	Fibrous tissue
	Fibroma
	Fibrosarcoma



	Adipose tissue
	Lipoma
	Liposarcoma



	Cartilage
	Chondroma
	Chondrosarcoma



	Bone
	Osteoma
	Osteogenic sarcoma



	Epithelium
	
	Carcinoma



	Skin and mucous membrane
	Papilloma
	Squamous cell carcinoma



	Glands
	
	Basal cell carcinoma
Transitional cell carcinoma



	
	Adenoma
	Adenocarcinoma



	
	Cystadenoma
	Cystadenocarcinoma



	Pigmented cells (melanocytes)
	Nevus
	Malignant melanoma



	Endothelium
	
	Endothelioma



	Blood vessels
	Hemangioma
	Hemangioendothelioma
Hemangiosarcoma
Kaposi sarcoma



	Lymph vessels
	Lymphangioma
	Lymphangiosarcoma
Lymphangioendothelioma



	Bone marrow
	
	Multiple myeloma
Ewing sarcoma
Leukemia



	Lymphoid tissue
	
	Malignant lymphoma
Lymphosarcoma
Reticulum cell sarcoma


	Muscle Tissue


	Smooth muscle
	Leiomyoma
	Leiomyosarcoma



	Striated muscle
	Rhabdomyoma
	Rhabdomyosarcoma


	Nerve Tissue


	Nerve fibers and sheaths
	Neuroma
Neurinoma
Neurilemoma
	Neurogenic sarcoma



	
	Neurofibroma
	Neurofibrosarcoma



	Ganglion cells
	Ganglioneuroma
	Neuroblastoma



	Glial cells
	Glioma
	Glioblastoma



	Meninges
	Meningioma
	Malignant meningioma



	Gonads
	Dermoid cyst
	Embryonal carcinoma
Embryonal sarcoma
Teratocarcinoma
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(From Black JM, Matassarin-Jacobs E: Medical-surgical nursing, ed 6, Philadelphia, 2001, Saunders.)




Benign tumors usually develop slowly and can arise from any tissue. They tend to remain encapsulated and do not infiltrate surrounding tissue. When examined microscopically, benign tumor cells are well differentiated—they resemble the tissue of origin. Because these tumors take up space, complications can result from compression of tissue by the lesion or obstruction of organs. Benign tumors rarely recur after surgical removal.

Malignant tumors can represent a serious threat to the health and life and well-being of a person. Cancer cells are variable in appearance and disorderly (anaplastic) with irreversible changes in structure. Malignant tumors have the ability to invade the surrounding tissue. Often malignant cells enter the bloodstream or the lymphatic vessels and lead to tumor growth in other areas of the body. These secondary tumors are known as metastases. Metastasis makes the neoplasm more difficult to eradicate from the body.

Cancer is actually many different diseases with numerous causes. Cancer may be caused by both external exposure to carcinogens (chemicals, radiation, and viruses) and internal factors (hormones, immune conditions, and inherited mutations). Many years may pass between exposures or mutations and the onset of detectable cancer. Cancer can develop in anyone, but the frequency increases with age. Figure 1-3 shows the leading sites of cancer incidence and death.
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Figure 1-3 Leading sites of new cancer cases and deaths—2015 estimates. (American Cancer Society. Cancer Facts and Figures 2015. Atlanta: American Cancer Society, Inc.)





Recommendations for decreasing the risk of cancer encompass guidelines and appropriate screening tests for early detection and treatment. Primary prevention guidelines include the following:


• Consume a diet rich in fruits, vegetables, and whole grains. Limit consumption of processed and red meats.

• Eliminate active and passive exposure to cigarette smoke.

• Limit skin exposure to sunlight.

• Limit use of alcohol.

• Avoid excessive exposure to radiation and radon.

• Avoid chemical agents known to be carcinogenic.

• Increase physical activity.

• Maintain a healthy weight.

• Protect against sexually transmitted infections, including getting the human papillomavirus (HPV) vaccine.



The diagnosis of cancer is very prevalent in U.S. society. Statistics from the American Cancer Society estimate that nearly 1.6 million Americans are diagnosed with invasive cancer and more than 500,000 die of cancer every year. One out of every four deaths in the United States is cancer related.

Early cancer detection employs physical examination, medical history-taking, and laboratory screening tests. Screening examinations can detect cancers of the breast, rectum, colon, prostate, cervix, testis, oral cavity, and skin early, which is when treatment is more likely to succeed. These cancers account for approximately half of all new cancer cases.

Some tumor cells produce and secrete substances called tumor markers. Screening tests for elevation of blood serum levels of tumor markers, when considered with other diagnostic data, are shown to have clinical value in (1) helping determine the diagnosis of cancer, (2) evaluating response to therapy, and (3) screening for disease recurrence. For example, in primary and metastatic prostate cancer, elevated prostate-specific antigen (PSA) may be found.

If cancer is suspected, additional diagnostic investigation is achieved by using high technology imaging techniques and, most decisively, by obtaining a biopsy of the lesion.

After a cancer diagnosis has been confirmed, the patient undergoes an evaluation to determine the stage of the neoplasm. The stage reflects tumor size and the extent of tumor spread. It has important implications for prognosis and in the determination of treatment choice. Staging is a terminology that institutions can use to communicate patient information, so the procedures and staging systems used for staging must be standardized worldwide. Types of cancer that are more prevalent in less-developed countries, such as cervical cancer, are often staged clinically and without use of technologies, such as magnetic resonance imaging (MRI) and computed tomography (CT) scans. For some types of cancer, such as endometrial neoplasms, complete staging requires surgical removal of the affected organ and examination of the specimen by an experienced pathologist.

Although a number of different staging systems exist, the majority of cancers use a TNM system. TNM staging assesses the neoplasm in three different areas: the size or extent of the primary tumor (T), the extent of regional lymph node involvement by the tumor (N), and the number of distant metastases (M). Once all three parameters are defined, they are combined to assign a stage number of I, II, III, or IV to the cancer. Stage I is an early stage tumor and carries the best prognosis, whereas stage IV is the most advanced stage. Within each stage, subcategories are defined (Ia, Ib, and so on) to further aid in treatment planning and facilitation of communication between institutions and physicians. See Table 1-4 for an example of staging.


TABLE 1-4

Melanoma Staging System of the American Joint Committee on Cancer


	Primary Tumor (pT)


	TX
	Primary tumor cannot be assessed.



	TO
	No evidence of primary tumor



	Tis
	Melanoma in situ (atypical melanotic hyperplasia, severe melanotic dysplasia)



	T1
	Tumor 1 mm or less in thickness, a = without ulceration and mitosis <1/mm2, b = with ulceration and mitoses ≥1/mm2




	T2
	Tumor more than 1 mm but not more than 2 mm in thickness, a = without ulceration, b = with ulceration



	T3
	Tumor more than 2 mm but not more than 4 mm in thickness, a = without ulceration, b = with ulceration



	p4
	Tumor more than 4 mm in thickness, a = without ulceration, b = with ulceration


	Lymph Node (N)


	NX
	Regional lymph nodes cannot be assessed.



	NO
	No regional lymph node metastasis



	N1
	One positive lymph node, a = intralymphatic micrometastasis, b = macrometastases



	N2
	Two to three positive lymph nodes, a = micrometastasis, b = macrometastases, c = in transit metastasis without metastatic nodes



	N3
	Four or more metastatic nodes or matted nodes or in transit metastasis with metastatic nodes


	Distant Metastasis (M)


	MX
	Presence of distant metastasis cannot be assessed.



	MO
	No distant metastasis



	M1a
	Metastases to skin, subcutaneous tissue, or distant lymph nodes; normal lactic acid dehydrogenase (LDH)



	M1b
	Metastases to lung, normal LDH



	M1c
	All other visceral metastases with normal LDH, any distant metastasis with elevated LDH


	Clinical Stage Grouping


	Stage 0
	Tis
	N0
	M0



	Stage IA
	T1a,
	N0
	M0



	Stage IB
	T1b, T2a
	N0
	M0



	Stage IIA
	T2b,T3a
	N0
	M0



	Stage IIB
	T3b, T4a
	N0
	M0



	Stage IIC
	T4b
	N0
	M0



	Stage III
	Any T
	N1, N2, or N3
	M0



	Stage IV
	Any T
	Any N
	M1
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The stage usually offers the best indicator of prognosis. The prognosis reflects the estimation of the likelihood of cancer recurrence and death, independent of the treatment given. In general, the diagnosis of cancer in an early stage offers a greater chance for cure. The prognosis is usually reported statistically as the percentage of patients with that cancer who are still alive after a certain period of time. The patient may be cured of the disease, in remission, or still undergoing treatment. The most often-reported time period for survival is 5 years. It can be reported as “overall 5-year survival,” which takes into account all the people, regardless of stage, with that cancer who are still alive; or it can be reported to reflect the 5-year survival rate for people in the various stages of cancer. For example, the overall 5-year survival rate for all types of cancer combined is 68% (that is, for every 100 people diagnosed with cancer, 68 will be alive 5 years later), but the 5-year survival rate for stage IV colon cancer is 6%. It is important to note, however, that the current 5-year survival rate actually represents data from patients diagnosed with cancer at least 8 years ago and does not reflect more recent advances in treatment.

Depending on the type of neoplasm, other factors can impact prognosis. Examples include age of the patient, serum concentration of any tumor markers, time between diagnosis and treatment, and grade of the tumor. Tumor grade is determined through microscopic evaluation of the tumor or a biopsy specimen. Grade is assigned based on the degree of differentiation of the tumor cells. Well-differentiated, low-grade tumor cells still retain features of the tissue cells from which they are derived. Poorly differentiated, high-grade tumor cells are more abnormal in appearance and do not resemble the tissue from which they are derived. High-grade tumor cells usually have a greater number of mitoses (divide more rapidly) and are associated with poorer survival.

One type of cancer in which grade is a very important indicator of prognosis is prostate cancer. The grading system is known as the Gleason grade, and it was designed with the knowledge that prostate cancer has different patterns of growth and that multiple patterns coexist in the prostate. Analysis of prostate tumor histology is performed, and the two predominant patterns are recorded and scored from 1 to 5 (1 represents a well-differentiated histology; 5 is the most poorly differentiated). Both scores are summed to give a Gleason score from 2 to 10. The Gleason grade correlates with extent of disease throughout the body and with prognosis.

The goal of cancer treatment is to eradicate every cancer cell in the body. Treatment options involve localized therapy (such as surgery and radiation) along with systemic modalities (such as chemotherapy, hormonal therapy, and immunotherapy). Surgery alone is curative only for some early stage tumors. Usually, more than one treatment option is employed. Neoadjuvant therapy may be administered preoperatively to shrink the tumor to facilitate surgical removal.

Surgery is important for the treatment of solid cancers and is often used in the staging evaluation as well. As a treatment modality, the goal is either cure or palliative symptom control. When surgery is employed as a curative measure, surgeons try to achieve negative margins around the tumor, meaning that the surgeon will remove a certain amount of normal tissue along with the tumor to ensure that the entire tumor has been removed. If negative margins are not achieved, surgery must be performed again or another type of treatment must be tried. At the time of surgery, the regional lymph nodes may be evaluated to determine whether the cancer cells have entered the lymphatic system and invaded the nodes. Affected nodes are generally removed. Palliative surgery is performed to relieve troublesome symptoms, such as an obstruction. Relief can be achieved by tumor resection, bypass, stenting, or laser ablation.

Chemotherapy involves the use of medicines to destroy cancer cells. Most of the drugs affect cell replication, so chemotherapy is most effective against rapidly dividing cells, such as cancer cells. Normal cells in other parts of the body that are known to divide rapidly also are destroyed, and this accounts for many of the classic side effects of chemotherapy. These cell populations (and the related side effects) include hair cells (alopecia); gastrointestinal (GI) mucosal cells (anorexia, vomiting, and diarrhea); hematopoietic cells (anemia and bruising); and reproductive organs (infertility). Often drugs that affect different steps in cell replication are administered at the same time (combination chemotherapy). Chemotherapy usually is given in cycles that include a treatment period followed by a recovery period and is often performed in the outpatient setting. Although cancer cells may be initially responsive to the drugs, cells tend to develop resistance to the drugs over time, and new drugs or different treatment modalities must then be employed.

The use of hormone therapy and immunotherapy in the treatment of cancer is continually evolving. Hormone therapy can be effective in hormone-dependent cancers, such as breast cancer and prostate cancer. It may involve the administration of drugs that suppress hormone synthesis, such as luteinizing hormone-releasing hormone (LHRH) antagonists or aromatase inhibitors that are used to treat prostate cancer; drugs that block the action of hormones, such as the estrogen receptor modulator tamoxifen used to treat breast cancer; or surgical removal of hormone-producing glands, such as an oophorectomy and orchiectomy.

Immunotherapy stimulates the body's own immune system to fight cancer. It can involve the use of cancer vaccines (see the Enrichment box on Cancer Vaccines), infusion of cellular products such as T cells or natural killer (NK) cells that may or may not have been modified prior to administration, or monoclonal antibodies designed to target certain products of cancer cells that are not found in normal cells. These antibodies may generate an anticancer effect in one of three ways: (1) they can trigger an immune response against the tumor cell, (2) deliver a lethal dose of radiation to the cell, or (3) release a deadly chemical inside the cell. Several antibodies are currently approved for use by the U.S. Food and Drug Administration (FDA). They include trastuzumab (Herceptin), approved for use in breast cancers that overexpress the human epidermal growth factor receptor 2 (HER2/neu) protein; rituximab (Rituxan) for use in non-Hodgkin's lymphoma; alemtuzumab (Campath) for use in chronic lymphocytic leukemia; and ipilimumab (Yervoy) for metastatic melanoma.


[image: image] Enrichment

Cancer Vaccines



Although there are currently some vaccines that may be given to prevent cancer (such as the HPV vaccine that protects against cervical cancer and the hepatitis B vaccine that helps to protect against liver cancer), research is currently underway to produce vaccines that may treat cancer in patients who already have the disease. Researchers are trying to isolate proteins from cancer cells that, when injected into a cancer patient, can trigger an immune response in the patient to attack and destroy the cancer cells. Others are attempting to inject a substance that will cause a more generalized immune response within tumor tissue in order to destroy it. There are many cancer vaccines in clinical trials and one that has received FDA approval for use in patients with metastatic hormone refractory prostate cancer who are minimally symptomatic is sipuleucel-T (Provenge). This novel approach to cancer therapy could be a way to enhance the body's natural defense mechanisms to combat this disease.



For patients with metastatic disease, a cure may not be possible, but these same treatment modalities may be useful in prolonging life or improving the quality of life for the patient. Even after the patient has achieved remission, he or she must be followed closely for several years. Micrometastases may exist at the time of diagnosis that can lead to eventual recurrence of the cancer if they are not eradicated by systemic therapy.

Advances in radiation and chemotherapy have diminished the need for radical surgery. However, these modalities have significant side effects that require constant surveillance and management. Pain management both during and after treatment is a major concern for patients and includes generous use of various analgesics and noninvasive techniques that promote relaxation and distraction. Terminally ill persons can be referred to hospice care for compassionate, holistic case management (see the Enrichment box on Hospice Care).


[image: image] Enrichment

Hospice Care



The word hospice describes a unique concept of care developed to help patients and their families deal with life-threatening illness. The hospice philosophy of care includes a compassionate staff pledged to respect the patient's choice for care and to provide comfort, dignity, and privacy. The focus is on comfort and supportive care for the family unit during the illness and the bereavement period. Hospice care is covered by health insurance if a patient has a terminal illness and a physician certifies that the patient likely has less than 6 months of life remaining, although the amount covered may vary by insurer.

The philosophy of hospice affirms life and neither hastens nor postpones death. Dying is recognized as a normal process, even when it is the result of disease. Through appropriate care and the promotion of a caring community sensitive to their needs, patients and families may be free to attain a degree of mental and spiritual preparation for death that is satisfactory to them. The hospice team may include a physician, a registered nurse available day and night, a social worker, a home health aide as needed, a chaplain as needed, volunteers, therapists, and a pharmacist. Hospice provides a full range of care in a variety of settings, such as a residential hospice care center, a skilled nursing facility, or the patient's home.

The field of palliative medicine has grown out of the need to incorporate the philosophy of hospice into the acute medical care setting. Many hospitals now have palliative care teams that concentrate on the psychosocial care of the patient and family, as well as on the management of advanced disease. Involving a palliative care team early on in the course of a terminal illness can provide much-needed support even before the patient qualifies for hospice care.



One aspect of cancer treatment that is becoming more important as a greater number of patients are being cured of their cancer is the consequence of therapy. Chemotherapy and radiation therapy are very toxic, not only to cancer cells but also to the body in general. Some of the effects of this toxicity are not seen until many years after therapy. Patients are predisposed to develop other malignancies, especially lymphomas and leukemias. The late effects of cancer therapy are even more dramatic in children. Growth retardation and cognitive impairment are not uncommon. Still, cancer therapies are constantly evolving and methods are being developed that may not have such drastic long-term side effects such as seen in the physical state of cachexia. (for example, see the Enrichment box on Stereotactic Radiosurgery).
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Stereotactic Radiosurgery



Stereotactic radiosurgery (SRS) has been available for several years as an alternative to conventional radiation therapy (RT) for cancer tumors. While traditional RT involves giving small doses of radiation with a single beam for many cycles (25 to 30), SRS involves many beams of low dose radiation coming in at different angles to converge on one point so that the target tumor (or lesion) will get intense radiation, but the normal tissue each single beam passes through only gets a small amount. An analogy might be many people in a circle shining flashlights onto the same point. That one point will be very bright, but the individual beams themselves give off very little light. Advantages of SRS over RT are that normal tissues experience much less toxicity. Usually only one or few treatments are required with a short or no recovery time. Generally fatigue is the most common side effect. Other possible side effects are specific to the area of external beam radiation and are monitored and treated by a radiation oncologist. SRS offers hope in the treatment of cancer in sites considered inoperable by conventional surgery.

CyberKnife is a sophisticated precise system of radiation treatment considered a major advance in SRS technology. It is now available at many hospitals on an outpatient basis for the noninvasive and extremely precise treatment of many types of malignant tumors. The system provides increased access to tumors particularly in the brain, the base of the scull, or the spine; however, it may be used anywhere in the body and provides a more relaxed treatment experience. Real-time imaging is combined with intelligent robotics; so when the patient moves slightly, the robot immediately adjusts the beams so the target tumor (or lesion) remains at the center of the beam. CyberKnife does not require the invasive external fixation used with traditional radiosurgery (Gamma Knife and LINAC) to stabilize patient movement. CyberKnife has been used to investigate the pancreas, prostate, and lungs.

There are cases where RT is still preferred, such as for a large tumor or when the tumor is near a cranial nerve or a speech/language center of the brain.



Research continually provides useful information about new, promising approaches to cancer treatment. Certain forms of cancer are inherited, thus much of the current research is focused on cancer at its genetic roots. Scientists are investigating genetic switches that cause healthy cells to become disorderly. It has been observed that broken genes can send cells into spirals of cancerous growth. Such oncogenes and tumor suppressor genes are proposed targets for therapy. One drug currently targeting an oncogene is imatinib (Gleevec), which inhibits the bcr-abl tyrosine kinase (an abnormal enzyme) in chronic myelogenous leukemia.

Specific types of cancer are discussed in subsequent chapters of this book.




Immune Disorders

The immune system is a complex network of specialized cells and organs that has evolved to defend the body against attacks by foreign organisms. Immune disorders are the result of a breakdown in the body's defense system that may generate (1) hypersensitivity (allergy), (2) autoimmune diseases, or (3) immunodeficiency disorders.

E1-3
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E1-3 The autoimmune process. (From VanMeter: Gould's Pathophysiology for the Health Professions, ed 5, St. Louis, 2015, Saunders.)





Allergic disease is a hypersensitivity of the body to a substance (allergen) ordinarily considered harmless. Common allergens include inhalants (dust, molds, and fungi), food, animal dander, drugs, insect venom, chemicals, and physical agents (heat, cold, and radiation). Initial exposure to an allergen, which acts as an antigen (a substance that causes the allergic response), stimulates the production of immunoglobulin E (IgE) antibodies, and the person thus is sensitized. Subsequent exposures trigger the allergic response, which is an antigen-antibody reaction causing the release of histamine and other chemicals (Figure 1-4). The chemicals cause a variety of persistent and bothersome symptoms, including nasal congestion, sneezing, coughing, wheezing, itching, burning, swelling, and diarrhea. Common allergic conditions include seasonal allergic rhinitis (hay fever), allergic sinusitis, bronchial asthma, urticaria (hives), and eczema. These conditions may range from mild and self-limiting to severe and life-threatening.
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Figure 1-4 Mechanisms of allergic reaction.





Although allergies cannot be cured, they can usually be controlled with proper diagnosis and treatment. Diagnosis includes allergy blood testing and/or allergy skin testing. When the offending allergens can be identified, they are eliminated from the diet or the environment. Symptomatic treatment includes the use of antihistamines, bronchial dilators, and corticosteroids. Desensitization with a series of injections may be recommended to build immunity to some antigens.

Severe systemic manifestations of allergic responses include anaphylaxis, serum sickness, arthralgia, and status asthmaticus. For example, anaphylaxis (anaphylactic shock), the result of a severe systemic allergic reaction, calls for emergency life-saving intervention. Common causes of anaphylaxis include insect stings, food, latex, and medications.

Individuals who are prone to systemic allergic reaction often carry prescribed epinephrine kits for self-administration until they can reach an emergency facility.

Autoimmune diseases represent a large group of disorders marked by an inappropriate or excessive response of the body's defense system that allows the immune system to become self-destructive. Normally the immune system is able to distinguish self-antigens, which are harmless, from foreign antigens, which present a threat to the body. In autoimmune diseases, antibodies are formed against self-antigens mistakenly identified as foreign. Why the body becomes confused or what triggers an autoimmune response remains a mystery. Many serious diseases appear to have a strong autoimmune component. Examples are glomerulonephritis (see Chapter 11), Hashimoto disease (see Chapter 4), and rheumatoid arthritis (see Chapter 3).

Immunodeficiency disorders result from a depressed or absent immune response. Causative factors can be primary, manifested by a characteristic decrease in the number of T cells and B cells, leaving the body unable to adequately defend itself against infection and tumors. Immunodeficiency also may be secondary to disease, infection, and aging or may be the result of damage to the immune system caused by drugs, radiation, or surgery. Acquired immunodeficiency syndrome (AIDS), a prominent example of an immunodeficiency state, is caused by infection with a virus.

Chapter 3 discusses specific diseases of the immune system.




Physical Trauma and Chemical Agents

Physical trauma is the major cause of death in children and young adults. Common mechanisms of acute injury are falls; motor vehicle accidents, including those involving pedestrians; physical abuse; physical injury from incidents of domestic violence; penetrating injuries; multiple types of injuries sustained in military combat; drowning; and burns. Emergency management begins with triage to determine the priorities of care. Persons who sustain trauma require precise assessment and management to prevent infection, to minimize the insult to the body's tissues, to combat shock and hemorrhage, and to restore homeostasis.

Chemical agents or irritants that are potentially injurious include pollutants, poisons, drugs, preservatives, cosmetics, and dyes. There are known bioterrorism infectious agents that can cause severe toxic trauma to humans in a bioterrorism attack (see Alert box in Chapter 15). Extreme heat or cold, radiation, electrical shock, and insect and snake bites are other instruments of injury to the body.

See Chapter 15 for a discussion of specific types of trauma.




Malnutrition

Disorders of nutrition, as discussed in Chapter 8, may be the result of a deficient diet or of disease conditions that do not allow the body to break down, absorb, or use food. An example of a severe deficiency disease is protein-calorie malnutrition (kwashiorkor), the starvation associated with famine. Other nutritional disorders include eating disorders, iron deficiency, anemia, obesity, and hypervitaminoses.

E1-4
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E1-4 Wasting associated with anorexia nervosa. (From Seidel: Mosby's Physical Examination Handbook, ed 6, St. Louis, 2006, Mosby.)









Aging

Because of the gradual diminishment of body functions, the aging process, although not considered a disease in itself, is a risk factor for the onset of many health problems. With aging comes immunosenescence, which is a gradual deterioration of the functions of the immune system. As a result, the elderly are at higher risk for infections and less able to achieve full protection from vaccinations. This along with other age-related risk factors explains why bacterial community-acquired pneumonia is responsible for a high incidence of death in older adults. A yearly physical examination with specific screening tests is recommended after age 50 years. Screening examinations include determination of blood cholesterol levels for hyperlipidemia, electrocardiogram (ECG) for heart disease, rectal examination for bowel cancer and prostate enlargement, prostatic-specific antigen (PSA) serum blood test to determine prostate health, blood pressure check for hypertension, Papanicolaou (Pap) smear for cervical cancer, mammogram for breast cancer, and urinalysis for possible diabetes and renal disease.

The nature of geriatrics is changing as the life span in the United States has reached an all-time high of 78.7 years because of preventative health care and innovations in medical management. Knowing the special needs of older persons is becoming a more critical component of health care, because the percentage of Americans over the age of 65 is growing dramatically. Currently, 13.7% of the population is over age 65, and they account for more than one-third of all health expenditures. It is predicted that this percentage will double over the next 20 years as the “baby boomers” approach late adulthood. Attention must be paid to the functional status and to the health issues of elderly patients. Common concerns are substance abuse, overmedication, loss of mental acuity, depression, and nutritional problems. Regular exercise three to five times a week, proper nutrition, and creating a hazard-free environment to prevent falls should all be emphasized. Each year one in every three adults age 65 and older falls, causing moderate to severe injuries.

Older adults can have many significant life stresses, such as financial hardships, relocation, loss of normal roles in life, and death of loved ones and friends. Skyrocketing health care costs and medical insurance premiums are troubling to seniors living on fixed income. Such added stress in a person's life may be a contributing factor in disease development or progression. Drug therapy is another major issue because many older adults take a number of different prescribed medications, in addition to nonprescription drugs that the health care professionals providing care might not know about. These older persons are at high risk for adverse drug reactions and may have to be hospitalized for such problems. Elderly are often given daily doses of intestinal probiotics to ward off antibiotic-associated diarrhea and infection with C. difficile, which can cause life-threatening bowel inflammation. A recent study casts doubt on whether routine prescribing of probiotics along with antibiotics is effective in elderly patients.

Older adults also may not be able to tolerate the standard dose of medications because of metabolic and other changes in body composition (increased adipose tissue, decreased total body water, and so on) that occur with aging. Severe cognitive impairment from any one of several forms of dementia may present substantial hardship on the older person as well as family members and caretaker. Other conditions frequently associated with aging include urinary incontinence and sensory isolation due to visual and/or hearing impairment. Generally the state of frailty makes older people more vulnerable to infection, injury, and an inability to tolerate invasive therapies.




Psychological Factors

The constant interaction between mind and body can potentially affect a person's state of wellness or illness. When a person seeks medical attention, assessment of mental status is intertwined with physical evaluation. Psychological evaluation encompasses the observation of behavior, appearance, mood, communication, judgment, and thought processes. Because people react differently to disease or the threat of illness, treatment plans must be tailored to meet their psychological needs as well. Preservation of self-esteem is of great importance.

Illness can disrupt daily activities; it can significantly change a patient's life and also the lives of involved family. In the face of disease, the person experiences an altered body image and emotional and social changes that are best understood in terms of past personal experience and perception. For example, when the patient was a child, did illness elicit empathy and a “chicken soup” approach or was illness met with aversion and a “tough it out” attitude?

Chronic disease is a stressor that can affect a person's self-esteem and behavior. Fear, helplessness, and lack of control are typical feelings. Patients pass through stages of anxiety, shock, denial, anger, withdrawal, and depression as they adjust to the presence of disease. If these stages are sustained and the person fails to accept the reality of the disease, the patient may develop psychological disturbances in addition to physical alterations.




Mental Disorders

Generally, mental disorders are described as being clinically significant behavioral or psychological syndromes that are associated with psychic pain or distress or impairment of function. Although sometimes cloaked in mystery, their common occurrence and their potential for causing disability dictate that the same careful handling is needed for mental disorders as it is for any other sickness. Chapter 14 discusses mental disorders in more detail, including grief response, dementia, mood disorders, and somatoform disorders.




Diagnosis of Disease

When a person seeks medical attention and describes symptoms and/or exhibits signs of disease, the clinician begins an orderly series of steps to investigate the cause and make a diagnosis (Figure 1-5). Establishing a diagnosis is a decision-making process in which data collected from the medical history, physical examination, and diagnostic tests are analyzed, integrated, and interpreted. A diagnosis provides a logical basis for determining treatment and prognosis.
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Figure 1-5 Essential steps in diagnosis.





The importance of the patient's medical history cannot be overstated; as the primary source of data, it provides vital clues and background information that help direct the remainder of the assessment. During the patient interview, medical information (such as, a family history, predisposing factors or preexisting conditions, drug allergies, and current therapies) is carefully noted. This can provide the foundation for an individualized treatment plan. And finally, the clinician focuses questions on the onset and nature of the present illness.

Next, a methodical physical examination of the patient from head to toe (a systems review) is performed to detect the physical signs of disease. Assessment skills used to evaluate health status are inspection (observation and measurement, including vital signs), auscultation (trained listening), palpation (investigation by sense of touch), and percussion (tapping that produces vibration and sound). The information gathered is then measured against norms or standards.

The final source of assessment data is that which can be obtained by conducting a wide variety of appropriate diagnostic studies and laboratory tests. These include microscopic examination of cells and tissues and chemical analysis. Although diagnostic testing is considered to be an important scientific measure of function, these laboratory data are not interpreted apart from other clinical data gathered from the history and physical examination. In the process of deciding or confirming the identification of a disease, the results of diagnostic studies are integrated with the medical history and physical examination findings. In fact, physicians now have computer systems that can analyze large numbers of patient records to quantify probabilities and to devise an orderly approach to diagnosis (a decision tree). As a result, the physician is reminded of a full range of possible diagnoses for a given set of symptoms and signs; in other words, the physician is aided in making a differential diagnosis, especially when two or more diseases resemble one another in respect to signs and symptoms.

Laboratory tests, particularly biochemical profiles obtained by testing blood and urine, are used routinely to screen for imbalances or to detect early signs of disease. They also are used to monitor the effectiveness of therapeutic medications and other medical treatment (Box 1-1).


Box 1-1

Common Laboratory and Diagnostic Tests


Blood Analysis


Complete blood count (CBC): Evaluation of cellular components of the blood. Includes red blood cell (RBC) count, RBC indices, white blood cell (WBC) count, WBC differential, hemoglobin, hematocrit, and platelet count. Sometimes referred to as hemogram. Often the differential must be ordered specifically as CBC with differential.
E1-5
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E1-5 Blood components. (From Garrels: Laboratory and Diagnostic Testing in Ambulatory Care, ed 3, St. Louis, 2015, Saunders.)





Hemoglobin (Hgb): Measurement of the oxygen-carrying pigment of the RBCs.

Hematocrit (HCT): Measurement of the percentage of RBCs in a volume of whole blood.

Glycohemoglobin: Measurement of hemoglobin to which glucose is bound; also known as hemoglobin A1C.

Chemistries: Normal chemistry profiles may contain blood serum levels for albumin, alkaline phosphatase, aspartate aminotransferase, bilirubin, calcium, creatinine, lactate dehydrogenase, phosphorus, total protein, urea nitrogen, and uric acid.

Thyroid function tests: Thyroid thyroxine (T4), triiodothyronine (T3), and thyroid-stimulating hormone (TSH).

Lipid profile: Total cholesterol, triglycerides, high-density lipoprotein (HDL) cholesterol, and low-density lipoprotein (LDL) cholesterol.

Electrolytes (lytes): Blood serum test for chloride, potassium, sodium, and carbon dioxide.

Clotting and coagulation studies: Partial thromboplastin time (PTT), prothrombin time (PT), platelet (thrombocyte) count, and bleeding times.

Erythrocyte sedimentation rate (ESR): The rate at which RBCs (erythrocytes) fall out of well-mixed whole blood to the bottom of the test tube.

Glucose tolerance test (GTT): Fasting blood glucose (FBG) levels.

Toxicology studies: Drug screens.

Drug levels: Digoxin, digitoxin, theophylline, lidocaine, lithium, and various drugs for therapeutic and/or toxic levels.

Arterial blood gas (ABG) analysis: Measurement of dissolved oxygen and carbon dioxide in arterial blood. Also measures pH and O2 saturation of the arterial blood.

Cardiac enzymes: Creatine kinase (CK), CK isoenzymes, lactate dehydrogenase (LD), LD isoenzymes, aspartate aminotransferase (AST, serum glutamic oxaloacetic transaminase [SGOT]), and alanine aminotransferase (ALT, serum glutamic pyruvate transaminase [SGPT]).

C-reactive protein (CRP): A blood test used to detect bacterial infection and inflammatory disorders; an indicator of possible acute myocardial infarction.






Urine Studies


Urinalysis (UA): A screening test using a urine specimen that gives a picture of the patient's overall state of health and the state of the urinary tract. Measurements include pH and specific gravity of the urine, presence of ketones, protein, sugars, bilirubin, and urobilinogen. Color and odor are noted, as is the presence of abnormal blood cells, casts, bacteria, other cells, and crystals.

Culture and sensitivity (C&S) of urine: Culture: Sample of urine specimen is placed in/on culture medium to see whether microbial growth occurs. If growth occurs, identification of the pathogenic microbe is determined. Sensitivity: A portion of the specimen is placed on a sensitivity disk (which has been impregnated with specific antibiotics) to determine to which antibiotic the pathogen is resistant or to which it will be responsive.






Cardiology Tests


Electrocardiogram (ECG, EKG): A record of the electrical activity of the myocardium used to diagnose ischemia, arrhythmias, conduction difficulties, and activity of cardiac medications.

Echocardiogram: An ultrasound examination of the cardiac structure to define the size, shape, thickness, position, and movements of the cardiac structures, including valves, walls, and chambers.

Holter monitor: A miniature electrocardiograph that records the electrical activity of the heart for an extended period of time, usually 24 to 48 hours. The patient records all activities during the time period for the examiner to correlate activity with cardiac abnormalities.

Thallium scan: A scan to indicate myocardial profusion and the location and extent of myocardial ischemia and/or infarction and to predict the possible prognosis of the cardiac condition.

Multigated acquisition (MUGA) scan: A scan that assesses the function of the left ventricle and identifies abnormalities of the myocardial walls.

Stress testing, treadmill, and exercise tolerance testing: An assessment of cardiac function during moderate exercise after a 12-lead ECG.

Pulse oximeter: An instrument (spectrophotometer) that provides a noninvasive measurement of the oxygen (O2) saturation of the arterial blood.

Cardiac catheterization: Fluoroscopic visualization of right or left side of heart by passing a catheter into right or left chamber and injecting dye. Angiograms consist of the catheter being passed into the coronary vessels where the dye is injected and fluoroscopic images are recorded.






Imaging Studies


Radiographs: Visualization of internal organs and structures by electromagnetic radiation. Radiographs of bone; the abdomen; the chest; paranasal sinuses; kidneys, ureters, and bladder (KUB); and mammograms do not require contrast medium. Contrast medium is used to distinguish soft tissue and some organs, such as the gallbladder, esophagus, stomach, and small and large intestines.

Magnetic resonance imaging (MRI): Uses a magnetic field instead of radiation to visualize internal tissues. It is possible to view tissue and organs in a three-dimensional manner with MRI. Helpful in determining blood flow to tissues and organs, in studying condition of blood vessels, in detecting tumors, in differentiating healthy and diseased tissues, and in detecting sites of infection. The patient is not exposed to ionizing radiation during MRI.

Computed tomography (CT) scans: A radiographic technique using a scanner system that can provide images of the internal structure of tissue and organs both geographically and characteristically.

Positron emission tomography (PET) scan: A highly specialized imaging technique that uses a small amount of radioactive material to produce three-dimensional colored images that reveal how body tissues and organs are functioning by providing information about the body's chemistry.

Fluoroscopy: A real-time imaging process that provides continuous visualization of the area undergoing radiography. Still films and video recordings are made of the process for more extensive examination. Used in procedures and to study the functioning of tissues and organs.

Sonogram, ultrasound, or echogram: A beam of sound waves is projected into target tissues or organs, resulting in a bouncing back of the waves off the target structure. An outline of the structure is produced and recorded on film or videotape for examination.

Myelogram: An imaging examination of the spinal cord and spinal nerve roots. Contrast medium (dye) and/or air are injected into the subarachnoid space and recorded on radiographic film and videotape. Fluoroscopy is generally used in this procedure.






Stool Analysis


Guaiac tests: For occult blood.

Ova and parasite tests.






Sputum Analysis

Sputum studies: Microscopic studies of sputum, including culture and sensitivity, acid-fast bacteria culture and stain, Gram stain, and cytology studies.





Endoscopy Tests


Endoscopy: Visual inspection of internal organs and/or cavities of the body using appropriate scope. Endoscopic procedures are named after the body area or organ to be visualized or treated.

Gastroscopy: Visualization of the stomach by a gastroscope.

Colonoscopy: Visualization of the colon with a colonoscope.

Sigmoidoscopy: Visualization of the sigmoid portion of the colon and the rectum with a sigmoidoscope.

Proctoscopy: Visualization of the rectum with a proctoscope.

Cystoscopy: Visualization of the structures of the urinary tract with a cystoscope.

Colposcopy: Visualization of the cervical epithelium, vagina, and vulvar epithelium with a colposcope.

Bronchoscopy: Visualization of the trachea and bronchi with a bronchoscope.






Pulmonary Function Studies


Peak flow: The patient blows into a flowmeter to determine the volume of an expiratory effort.

Spirometry: A measurement of lung capacity, volume, and flow rates by a spirometer.

Methacholine challenge: A test for asthma in which measurement of lung volumes is taken before and after the inhalation of methacholine, a bronchial constrictor.

Pulmonary function: Tidal volume, expiratory reserve volume, residual volume, and inspiratory reserve volume.






Miscellaneous Tests


Culture and sensitivity (C&S): Culture: Sample of specimen is placed in/on culture medium to see whether microbial growth occurs. If growth occurs, identification of the pathogenic microbe is determined. Sensitivity: A portion of the specimen is placed on a sensitivity disk (which has been impregnated with specific antibiotics) to determine which antibiotic the pathogen is resistant to or to which it will be responsive. The specimen could be blood, stool, urine, sputum, any discharge fluid, or from a wound.

Genetic testing has varied applications, such as forensic DNA testing in certain courtroom cases, or paternity genetic testing in proving or excluding paternity.

Bone marrow studies: Aspiration of bone marrow by needle from the sternum, posterior or superior iliac spine, or the anterior iliac crest for diagnosis of neoplasms, metastasis, and blood disorders.

Immune and immunoglobulin studies: Studies of the functioning or nonfunctioning of the patient's immune system.

Serologic testing: Analysis of blood specimens for antigen-antibody reactions. Used to detect bacterial infections, including syphilis, Lyme disease, chlamydia, and streptococcal infections; antibodies from viral sources, including infectious mononucleosis, rubella, hepatitis, rabies, HIV, herpes, and cytomegalovirus; antibodies from fungal sources, such as histoplasmosis and Candida; and antibodies from the parasitic source, toxoplasmosis.

Biopsies: The excision of tissue from the living body, followed by microscopic examination, for purpose of exact diagnosis.

Lumbar punctures (LP): A surgical procedure to withdraw spinal fluid for analysis.

Electroencephalogram (EEG): A recording of the electrical activity of the cerebral cortex of the brain.

Electromyelogram (EMG): An electrodiagnostics assessment and recording of the activity of the skeletal muscles.

Gastric analysis: Used in the diagnosis of pernicious anemia and peptic ulcers.

Pregnancy tests: All pregnancy tests are based on the detection of human chorionic gonadotropin (hCG). Used in diagnosis of pregnancy, abortion, ectopic pregnancy, and uterine pathology.

Gram stain: Used to identify gram-positive or gram-negative microorganism of infectious process.

Polysomnography (PSG): Sleep studies indicated in excessive snoring, excessive daytime sleeping or drowsiness, insomnia or sleep time cardiac rhythm disturbances.






Screening


Hepatic screening: Liver function tests—liver profile. Usually includes ALT, alkaline phosphatase, AST, bilirubin, and gamma-glutamyl transpeptidase.

Tuberculosis (TB) screening: Mantoux: An intradermal injection of tuberculin is done usually on the inner aspect of the lower arm. Localized thickening of the skin in the area, along with redness, indicates the presence of active or dormant tuberculosis. Positive reaction requires further investigation, usually including a chest radiograph.

Prostatic-specific antigen (PSA): A serum blood test to determine the level of PSA. Increased levels may indicate benign prostatic hypertrophy, prostate cancer, or inflammatory conditions of the prostate. This is a screening test that should be followed by a digital rectal examination of the prostate gland to determine any abnormalities. Often additional diagnostic studies are indicated.

Papanicolaou (Pap) smear: A cytologic examination of cells that have been scraped or aspirated from the cervix and cervical os. A screen test is done annually, especially before any female hormones are prescribed.

Mammogram: A radiographic examination of the breast tissue. A screen test is done on an annual basis for women older than 40 years of age to detect the presence of breast disease. This screening also should be accompanied by a manual examination of the breast tissue by a physician. Monthly breast self-examinations are recommended.



These are many of the common diagnostic procedures that may be ordered and performed. Many more diagnostic procedures may be used in the process of arriving at the patient's diagnosis and prognosis. More diagnostic tests and procedures are discussed, along with the corresponding disease or condition, in subsequent chapters. Refer to Appendix I for additional information regarding normal and abnormal values and indications for tests.









Treatment of Disease

After the initial assessment is completed and a diagnosis is established, appropriate medical intervention is implemented. The plan of treatment is directly related to an identified expected outcome. The goal may be specifically to cure, to control symptoms, or to be supportive, or it may be a combination of these. Therapeutic elements of a conventional medical care plan may be used conservatively or aggressively and include one or more of the following: preventive measures, therapeutic procedures, administration of medications, measures for relief of pain, surgery, physical therapy, diet modification, psychotherapy, patient education, and follow-up care.

After a medical treatment plan is implemented, it is evaluated and modified as needed. The current trend is to involve patients directly in the choices of treatment and to emphasize their responsibility to make choices that promote their recovery. The physician is the expert advisor who must inform and empower the patient. A team approach to medical treatment, involving the patient, medical personnel, family, and community support systems, is optimal for complicated cases.

Encouraging the patient's active participation in the recovery process is essential to this system of care. Feelings of love, humor, hope, and enthusiasm are part of the healing process, whereas feelings of hostility, fear, anger, grief, rage, shame, and greed fuel the illness process.

The concept of holistic medicine is comprehensive care that focuses on the needs of the whole person (Figure 1-6). The physical and psychological well-being of the individual are dependent on each other. It is this established mind-and-body interaction that compels the holistic health care provider to consider the patient as a whole person. Rather than narrowly defining a disease only in terms of physical pathologic changes, the clinician also considers the patient's social, emotional, intellectual, and spiritual components. Individualizing care is important; the personality, environment, and lifestyle of the patient all need to be factored into the care plan. The holistic practitioner acknowledges the uniqueness of the patient in regard to his or her needs, aspirations, perception, comprehension, and insight. The illness or health-altering event is considered to be a dysfunction of the entire, or whole, person and not just an isolated dimension.
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Figure 1-6 Human beings from a holistic viewpoint. The expanding and receding circles represent the dynamic interaction of the physical, social, emotional, spiritual, and cognitive needs that constitute humanness. (From Luckmann J, Sorensen K: Medical-surgical nursing: a pathophysiologic approach, Philadelphia, 1987, Saunders.)





The absence of illness does not necessarily indicate optimal health. Holistic care encourages the patient to consciously pursue the highest possible expressions of being, including those of spirit, mind, emotion, environment, socialization, and physical being. Although integrating all the needs of a patient is compatible with the comprehensive treatment plans of traditional medicine, holistic medicine may also incorporate a variety of nontraditional methods of treatment, which may be empirical or experimental. A discussion on nontraditional methods of treatment follows in this chapter.





Cultural Diversity

One important aspect of holistic medicine is recognition of the cultural diversity of patients. The United States continues to grow more culturally diverse. According to the U.S. Census Bureau, the number of foreign-born U.S. residents increased from 19 million to about 40 million between 1990 and 2010. Health care providers must be aware of the challenges of caring for such a diverse population—challenges such as differences in language, religious beliefs, views about health issues, and life experiences. Stereotyping can be misleading in caring for a patient. Some hospitals use a cultural pocket guide, noting such traditions as birth and death rituals and dietary preferences.

Overcoming the challenges that cultural diversity presents begins with a willingness on the part of the health care provider to learn about cultural issues, to overcome language barriers, and to take the time necessary to understand what the patient is trying to convey. Many hospitals and clinics have interpreters available to facilitate communication with more prominent minority groups in their communities. Assistance with a Navigation Program can help steer patients through the treatment process. Even so, it takes time, patience, and flexibility to acquire knowledge of different cultures and their ways of explaining, understanding, and treating health problems.




Gene Therapy

Gene therapy refers to the experimental intervention of adding, repairing, or blocking the expression of specific genes to treat a disease. A therapeutic gene is delivered using a vector (a chaperone molecule that accompanies and aids in the safe delivery of the DNA). Most of the vectors used for DNA delivery to date involve viruses (most commonly adenovirus or adeno-associated virus), but nonviral methods, such as liposomes (small, spherical, artificial particles consisting of a lipid bilayer that encloses, in this case, the gene to be delivered), are being investigated as well. Protocols may be done ex vivo (outside the body) or in vivo (inside the body). In ex vivo protocols, the cells to be modified are removed from the body, modified, and returned to the patient. In vivo therapies treat the patient with a gene delivery vehicle that will target the desired cells for the gene modification. Gene therapy aims to treat autosomal or X-linked recessive diseases by addition of a functional copy of the defective gene. The goal for autosomal dominant disease is to inhibit or repair the defective gene. Experimental gene therapy protocols have been designed to treat diseases, such as cystic fibrosis, sickle cell anemia, hemophilia B, and various forms of cancer. Recently, trials in hemophilia B have begun to show significant benefit for some patients. Still, much research needs to be done before this type of treatment could become standard of care. Because of the recent promising results, researchers believe that they will soon be able to surmount the technical difficulties that currently prohibit the use of gene therapy in the treatment of a wide variety of illnesses.




Stem Cell Research

Scientists study stem cells to investigate their potential to repair damaged tissue in a field called regenerative medicine.

A stem cell is an unspecialized cell that has the potential to give rise to cells specialized for any tissue in the body. When the stem cell divides, the daughter cell has the potential to become another stem cell or to differentiate into liver, lung, heart, or other specific types of cells. In the human embryo, stem cells give rise to the specialized cells that make up the lungs, heart, brain, and other tissues. Stem cells still exist in many adult tissues, such as bone marrow, skin, and liver, to replace cells lost through disease, injury, or normal use. As long as a person is alive, his or her stem cells are able to divide, differentiate, and replenish the various cells in the body. Specialized cells, on the other hand, can only give rise to other specialized cells.

Stem cell research has already resulted in an important advance in medicine—bone marrow transplantation. Stem cells from the bone marrow are used in this procedure to treat several types of cancer, aplastic anemia, sickle cell anemia, immunodeficiencies, and other diseases. Other uses of stem cell-generated tissues include burn therapy (skin grafts), bone grafts, and tissue for corneal transplants. These stem cell successes continue to spur on researchers who hope to one day use stem cells to treat humans suffering from Parkinson disease, cancer, organ failure, and other diseases. Important questions stem cell research hopes to answer include:


• What are the signals involved in getting a stem cell to differentiate?

• Can stem cell lines be used to test the efficacy and safety of new drugs?

• Can stem cells be used to generate new human tissue that can be used to treat disease?



If scientists can reliably direct the differentiation of stem cells into specific cell types, the resulting cells could be used to treat diabetes, spinal cord injury, muscular dystrophy, heart disease, and many other conditions. The use of stem cells and regenerative medicine holds exciting promise of novel therapies, but much research still needs to be done before these ideas become reality.




Pain

All of us experience pain at some time in our lives. What is pain? How do we describe pain? How do we interpret pain? What are the types of pain? Why are tolerance levels different for different people? Why do we have pain at all? Knowing the answers to these questions is a necessary component of developing an understanding of pain and how the health care provider can facilitate relief of pain for patients. In addition to established medical options for pain management, there are doctors who specialize in pain management. Certain nonsurgical interventions and focused physical therapy offer new approaches for those who suffer with chronic discomfort, such as back pain.


Describing Pain

Pain is subjective, individualized, and perceived only by the individual experiencing it. It can be physiologic or psychological. The vocabulary people use to express their sensations of pain varies widely; pain may be described as an uncomfortable sensation, an unpleasant experience, distress, strong discomfort, suffering, agony, or simply hurting. Dull and aching are words used often to describe pain resulting from overuse of the musculoskeletal system. Pain along a nerve route that is described as “burning” is often an indication of peripheral nerve insult. Patients use the term cramping to characterize an abdominal-visceral type of pain. Head pain or pain felt along a blood vessel commonly is described as throbbing. Other descriptive terms include shooting, stabbing, and stinging. In reference to thermal injury, pain may be described as a burning sensation. When expressing concern about how pain is affecting them, patients may use terms such as frightening, sickening, tiring, discomforting, intense, unbearable, mild, excruciating, and vicious to categorize the pain.

Because pain interpretation is subjective, the intensity with which it is felt depends on many factors. An individual's perception of pain and response to pain may be based on cultural values, past experiences, religious beliefs, emotional support or lack thereof, anxiety, level of education, and the specific situation in which pain is being felt. Pain perception may be absent when a person is in the midst of a life-threatening situation and returns only when the person has escaped the danger. A variety of pain rating scales, using numbers and figures, are sometimes used to help measure an individual's perception of pain intensity and quality (Figure 1-7). Often the patient may be asked to use a numerical scale from 0 to 10 in order to classify the intensity of pain: 1 to 3 as mild, 4 to 5 as moderate, or 6 to 10 as severe or “as bad as you can imagine.” The way a patient describes their pain is taken seriously. In the clinical setting, assessment of a patient's pain is noted when vital signs are taken. This information is helpful in tracking the patient's response to treatment.

[image: image]
Figure 1-7 Pain rating scales and instruments. A, Self-contained, portable, pain-rating instrument that can provide an immediate assessment of pain. B, Painometer. C, The Wong/Baker Faces Rating Scale. (A, From Grossman SA, Sheidler VR, McGuire DB, et al: A comparison of the Hopkins Pain Rating Instrument with standard visual analogue and verbal descriptor scales in patients with cancer pain, J Pain Symptom Manage 7(4):196-203, 1992; B, Courtesy of Dr. Fannie Gaston-Johansson, School of Nursing, The Johns Hopkins University; C, From Hockenberry MJ, Wilson D: Wong's essentials of pediatric nursing, ed 8, St Louis, 2009, Mosby.)








Physiology of Pain

Pain is a necessary entity in life. The physiology of pain involves the stimulation of specialized nerve endings called nociceptors. These pain receptors are found on free sensory nerve endings in the superficial portions of the skin, in some tissues of internal or visceral organs, in joint capsules, in the periosteum of bones, surrounding the walls of blood vessels, and in certain deep tissue. Pain often is a signal of injury or tissue damage and as such is a protective mechanism that makes people aware of tissue insult.

Pain is the result of tissue insult from noxious (harmful) stimuli, including heat and cold, pressure, chemicals, electrical shock, and trauma. Pain receptors respond to three types of stimuli: (1) temperature extremes; (2) mechanical damage; and (3) dissolved chemicals, including potassium, acids, histamines, acetylcholine, bradykinin, and prostaglandins. A very strong stimulus may excite all three types, creating a burning-type sensation. Additional causes of painful stimuli include hypoxia and ischemia to the tissue and muscle spasms.

Pain impulses travel from the nerve ending through the spinal cord to the thalamus, and then proceed to the sensory cortex in the parietal lobe of the brain. Adaptation to painful stimuli does not occur because the receptors continue to respond as long as the stimulus remains, stopping only when the tissue damage has ended.

Pain is a signal that helps locate and eliminate or reduce the source of tissue damage. Pain may be a part of the normal healing process too as a reaction to the inflammatory process. It is also possible for pain to occur in the absence of physical injury; this is referred to as psychological pain. Psychological or emotional pain is as real as pain with a physical cause to the person experiencing it. This type of pain also can be acute, chronic, transient, or intractable.

Pain is not always reported accurately. Stress can alter both perception and response to pain. The cerebral cortex is responsible for the interpretation of pain and therefore must be functioning at normal capacity for interpretation to occur. Many of the internal organs are poorly supplied with nociceptors, and therefore the tissue insults in these organs are not always reported as such. The free nerve endings have large receptive fields, consequently making it difficult to determine the true source of the pain stimuli. Additionally, neurons from certain organs may travel a parallel pathway along the spinal cord to the brain, resulting in referred pain. Generally, the referred pain follows a dermatome that is supplied by the same spinal nerve as the nerve that has been stimulated by the insult, causing the pain to be projected to the body surface. For example, the patient experiencing myocardial ischemia or angina describes the pain as chest pain radiating to the left arm. Likewise, the nervous tissue of the brain has no pain receptors; nevertheless, headaches are commonly reported. Often the pain is caused by pressure on the blood vessel walls or the meninges. Tissue insult or inflammation of the gallbladder often results in pain referred to the right scapular region (Figure 1-8).
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Figure 1-8 Referred pain, anterior and posterior views. (From Miller-Keane BF: Encyclopedia and dictionary of medicine, nursing, & allied health, ed 7, Philadelphia, 2003, Saunders.)








Pain Classification

Pain may be classified as acute, chronic, transient, or intractable. Acute pain usually has a sudden onset and is severe in intensity. It also usually is of short duration. Individuals with acute pain have a tendency to guard the painful area; may exhibit distractive behavior, such as crying or moaning; are restless, anxious, or listless; and may have altered thought processes. Blood pressure and pulse often increase, whereas respiratory rates may increase or decrease. Occasionally, sudden onset of very severe pain may cause vascular collapse and a resulting state of shock. Facial movements may indicate a grimace, and the skin may become diaphoretic. Chronic pain is usually less severe and has a duration of longer than 6 months. Pain from inflammatory conditions, such as arthritis and bursitis, is considered chronic. Patients with chronic pain often exhibit weight loss or gain, insomnia or altered sleep patterns, anorexia, inability to continue normal activities, and guarded movements. Psychosocial relationships may be altered. Chronic intractable pain, usually generated by nerve damage or cancer, is debilitating and can cause depression. Transient pain comes and goes, usually has a brief duration, and often is not significant.

Pain also can be classified as superficial, deep, or visceral. Superficial pain is described as being located on the body surface. Deep pain refers to pain that usually is correlated with muscles, joints, or tendons. Visceral pain is attributed to internal organs.




Pain Relief

Acute pain, such as the pain experienced as a result of myocardial infarction, postoperative pain after surgical intervention, pain resulting from severe trauma, and pain felt during terminal illness, can be treated with narcotics or opioid-related drugs. A device called a patient-controlled analgesia (PCA) pump allows a prescribed dose of an analgesic to be dispensed intravenously at safe intervals for effective control of acute pain. Aspirin is the most widely used analgesic in the world.

Chronic pain often is treated with acetaminophen, steroids, or antiinflammatory agents, such as non­steroidal antiinflammatory drugs (NSAIDs). More recently evidence-based guidelines for the treatment of chronic pain suggest that antidepressants and anticonvulsants can be used for chronic neuropathic pain. Transcutaneous electrical nerve stimulation (TENS) sends types of electrical impulses to the nerve endings with the intention of blocking nerve transmission to the brain and may be of benefit to persons experiencing acute or chronic pain. In some cases, surgical intervention is necessary to remove the source of pain or block the transmission of pain.

Complementary and alternative methods of pain control include physical therapy and massage of the painful area to increase the blood flow to and from the area and to increase the flow of lymph from the area. Acupuncture, an ancient therapeutic treatment, is thought to elicit pain relief by way of the needles used to stimulate nerves deep in the tissue, thus arousing the pituitary gland and other parts of the brain to cause release of endorphins, the brain's own natural opioids. Endorphins reduce the perception of pain while the stimulus remains. A more extensive discussion of nontraditional medicine follows in this chapter.


[image: image] Note

See Appendix II, Pharmacology, under the section for Chapter 1 for more information on drugs for pain.









Preventive Health Care

Preventive health care places emphasis on strategies for preventing disease and injury. Included is the trend to be proactive in one's own health care. Current statistical evidence indicates that positive personal health behavior, in conjunction with prophylactic medical services, may reduce the mortality rate associated with certain diseases, such as cardiovascular disease. Identifying risk factors and employing specific screening tests to detect alterations give individuals information they can use to modify their lifestyles. Using available medical measures can help prevent the onset of disease or at least minimize complications. Of particular concern is scientific evidence that smoking tobacco and exposure to secondhand smoke is the single greatest avoidable cause of death and disease. Public education in this regard has led to laws that prohibit smoking in many restaurants and other public arenas (see Alert box on Health Effects of Exposure to Tobacco Smoke).


[image: image] Alert!


Health Effects of Exposure to Tobacco Smoke

There is supporting scientific evidence that even passive exposure to tobacco smoke has consequences for children and adults. Here are some facts that demonstrate ways smoking has immediate and long-term health consequences:


• Secondhand smoke contains hundreds of chemicals known to be toxic or carcinogenic (cancer-causing), including formaldehyde, benzene, vinyl chloride, arsenic, ammonia, and hydrogen cyanide.

• Children who are exposed to secondhand smoke are at an increased risk for sudden infant death syndrome (SIDS), acute respiratory infections, ear problems, and more severe asthma.

• Breathing secondhand smoke (which is more toxic than what is inhaled by the smoker) has immediate adverse effects on the cardiovascular system.

• Short exposures to secondhand smoke can irritate and damage the lining of the airways even in healthy people.

• Separating smokers from nonsmokers and cleaning the ventilating and air-conditioning systems of buildings cannot eliminate exposures of nonsmokers to secondhand smoke.



Smoking is the single greatest avoidable cause of death and disease.

Research confirms that smoking can increase the risk for coronary artery disease.

(U.S. Department of Health and Human Services: The health consequences of involuntary exposure to tobacco smoke: a report of the surgeon general. U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health, 2006.)






Health care institutions are challenged daily to uphold infection control measures that protect patients against hospital-acquired infections (known as nosocomial infections). Continuing education requirements fulfilled by physicians and other health care providers give them the skills that help diminish occasions of iatrogenic disorders, that is, those diseases or conditions that are a result of medical procedures or treatment. Another example is that some hospital emergency rooms have awareness programs that monitor alcohol abuse in teenagers in order to promote early intervention.

Some U.S. companies are embracing wellness program initiatives that motivate employees to lose weight, quit smoking, or to learn how to manage chronic conditions. These onsite programs provide the worker with tools and incentives to improve health and thereby boost worker productivity.

Many injuries may be prevented by implementing (1) improved safety measures involving the operation of machinery and automobiles; (2) protective labeling and packaging of food, drugs, and toxic products; and (3) general public safety education. Family violence, another possible threat to one's health, is a serious and growing epidemic in the United States that results in both psychological stress and physical trauma. In many cases, early intervention may prevent such abuse. Involving legal, social, and medical authorities early on can serve to identify and protect those caught up in the cycle of domestic violence before serious medical consequences result. Currently medical literature shines a light on how chronic stress can affect certain functions within the brain and adversely impact health. Interventions to help reduce and manage stress include meditation, and ways to increase confidence in one's ability to self-regulate emotion and mood. Exercise that involves a structured program to improve physical fitness has proven to be health enhancing to the body and mind as well (Box 1-2).


Box 1-2

Key Physical Guidelines for Adults

All adults should avoid inactivity. Some physical activity is better than none, and adults who participate in any amount of physical activity gain some health benefits.

For substantial health benefits, adults should do at least 150 minutes (2.5 hours)/week of moderate-intensity aerobic activity or 75 minutes (1.25 hours)/week of vigorous-intensity aerobic activity, or an equivalent combination of moderate- and vigorous-intensity aerobic activity.

Aerobic activity should be performed in episodes lasting at least 10 minutes and should be spread throughout the week.

For additional and more extensive health benefits, adults should increase their aerobic physical activity to 300 minutes (5 hours)/week of moderate-intensity or 150 minutes (2.5 hours)/week of vigorous-intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous-intensity activity. Additional health benefits are gained by engaging in physical activity beyond this amount.

Adults should also do muscle strengthening activities that are moderate or high intensity and involve all major muscle groups on two or more days/week, because these activities provide additional health benefits.

(From U.S. Department of Health and Human Services: 2008 physical activity guidelines for Americans, health.gov (website): www.health.gov/paguidelines. Accessed February 3, 2015.)



Vaccines are important for adults, adolescents, and children for protection against many communicable diseases. Vaccine recommendations for adolescents and adults are based on a variety of factors including age, overall health status, and medical history. Contraindications and precautions associated with each specific vaccine are factored in for the individual before immunization is begun. In general, vaccines for adults include:


• Tetanus-diphtheria vaccine (all adults, every 10 years)

• Seasonal influenza (flu) vaccine (adults 50 and older)


[image: image] Note

The composition of the 2013 to 2014 influenza vaccine in most cases includes the H1N1 and 2 other viral components.



• Pneumococcal vaccine (adults 65 and older)

• Hepatitis B vaccine (adults at risk), three doses

• Hepatitis A (two doses)

• Measles-mumps rubella (MMR) vaccine (susceptible adults) contraindicated in human immunodeficiency virus (HIV) and pregnancy

• Varicella (chickenpox) vaccine (susceptible adults but contraindicated in pregnancy)

• Meningococcal vaccine (college freshman living in dormitories)

• HPV vaccine (all previously unvaccinated women through age 26)

• Gardasil (HPV) vaccine can be given for young men

• Zostavax vaccine to help prevent shingles (Herpes zoster) in adults 60 years of age or older except when contraindicated (pregnancy and HIV)

• Tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) vaccine is recommended for adults from 19 to 64 years of age, and for certain adults 65 years of age and older (specific recommendations for Tdap vaccine exist for persons from 11 to 18 years of age)

• Vaccines for travelers (specific recommendations are found on the CDC website)

• Special recommendations exist for polio vaccine.



No vaccine is completely risk free or completely effective. Side effects can occur. The national program that monitors the safety of vaccines, after they are licensed, is called the Vaccine Adverse Event Reporting System (VAERS). Although unexpected reactions are rare, anyone can report a possible problem to VAERS, where the information is monitored by the FDA and CDC.




Nontraditional Medicine

Many patients and practitioners now accept safe complementary and alternative medicine (CAM) as an adjunct to conventional medicine.* Patient demand for integrative medicine (integrating mainstream medicine with CAM) is evident by the big gain in percentage of hospitals offering one or more types of CAM services. The National Center for Complementary and Alternative Medicine (NCCAM), a com­ponent of the National Institute of Health, is the government's lead agency for classification and scientific research of CAM. The agency states that while some scientific evidence exists regarding some CAM therapies, for most there are key questions that are yet to be answered through well-designed scientific studies—questions such as whether these therapies are safe and whether they work for the diseases or medical conditions for which they are used.

By definition complementary medicine is used together with conventional medicine. An example of a complementary therapy is using aromatherapy to help lessen a patient's discomfort following surgery. Alternative medicine is used in place of conventional medicine. An example of an alternative therapy is using a special diet to treat cancer instead of undergoing surgery, radiation, or chemotherapy that has been recommended by a conventional doctor.

Osteopathy is probably the most widely accepted form of alternative medicine. In the United States, osteopathic physicians (doctors of osteopathy [D.O.s]) are trained medical doctors who emphasize stimulation of the body's natural processes as a means to promote healing and well-being. In addition to traditional medical and surgical concepts, osteopathic physicians use manipulation techniques to realign body structure, thereby restoring balance and promoting healing.

Chiropractic medicine is based on the concept that the body's nervous system is the foundation of health and that undue pressure on or an insult to the nervous system may result in pain and disease. Correct alignment of the spinal vertebrae is emphasized; therefore many chiropractic adjustments involve manipulation of the spine.

Massage, although not a new concept, is just now being recognized by the U.S. medical community as a valid alternative therapy or type of medicine. According to Eastern philosophy and also Swedish concepts, massage encourages drainage of the lymphatic system and increases circulation to the tissue.

Reflexology, a form of massage, directs its efforts primarily toward massage of the feet and sometimes of the hands. The theory is that the body is divided into zones and that these zones are reflected in specific areas of the feet or hands. Manipulation of these areas is expected to cause a therapeutic effect on the organ or system represented in that zone.

Aromatherapy uses essential oils to promote wellness and healing and to relieve stress. Although this therapy mainly involves inhalation and the olfactory system (Figure 1-9), the oils used are absorbed through the skin and transported to the various body tissues and systems by the circulatory system as well. The essential oils are diluted and then massaged into the skin or placed in a steam inhaler for inspiration. Some of the more common essential oils used in aromatherapy are chamomile, clary sage, clove, eucalyptus, geranium, ginger, lavender, orange, peppermint, rosemary, sage, tea tree, evening primrose oil, and ylang ylang. Often aromatherapists mix the oils to meet the specific needs of their patients.
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Figure 1-9 Structure of the olfactory receptors. (From Applegate EJ: The anatomy and physiology learning system, ed 4, St. Louis, 2011, Saunders.)





Herbs have been used as medicines for many centuries, with ancient Egyptians being the first culture known to record lists of herbs. Sometimes called natural medicines, herbs now are being substituted for pharmaceutical products by some. Common herbal products include ginkgo biloba, garlic, saw palmetto, ginseng, passion flower, angelica, chamomile, fennel, lavender, peppermint, rosemary, sage, St. John's wort, valerian, and yarrow. Herbs may be purchased in a pharmacy, herbal drug store, or by mail. Herbal remedies are professed to treat allergies, arthritis, GI problems, headaches, hypertension or hypotension, insomnia, urinary problems, menstrual or menopausal symptoms, and skin diseases. Many of these products do not have FDA approval and may damage health if taken unwarily or in conjunction with prescription drugs. For example, the most used dietary supplement, ginkgo biloba, was recently studied for evidence of positive effects on memory and other clinical usages. Results were mixed and inconclusive resulting in narrowed indications for usage and a list of contraindications and cautions. Lack of FDA regulation also means that the ingredients stated on the outside of the bottle may not necessarily be inside the bottle or may not be present in the amounts indicated.

Diet and nutrition therapy certainly is not a new concept; however, many are following special diets and addressing nutritional needs, hoping to eliminate toxins from the body and allow it to function at optimum level. Diet therapy may include fat-free, low saturated fat, low-sugar, high-protein, low-carbohydrate, vegetarian, no or low-caffeine, and seafood diets. Vitamin and mineral supplements often are added to the daily routine but should be done so with caution, because megadoses may be toxic. Patients should check with a physician or pharmacist before starting any nutritional supplement regimen.

Acupuncture, an Asian therapy that uses meridians, attempts to adjust the body's energy (chi [chee]) flow by inserting needles into acupuncture points (Figure 1-10). After insertion, the needles are manipulated by twirling or by a gentle pumping action. Recent advances in techniques use electrical or laser stimulation. Only professionals trained in the art should attempt acupuncture. Patients with cardiac pacemakers and other electronic devices are advised to talk with their doctor before beginning acupuncture.
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Figure 1-10 Acupuncture sites on a male model. (From Mosby's dictionary of medicine, nursing & health professions, ed 9, St Louis, 2013, Elsevier/Mosby.)





Acupressure, similar to acupuncture, involves the manipulation of acupoints by means of finger pressure. The intent is to balance the flow of energy along the meridians to promote healthy functioning of internal organs. Acupressure often is incorporated into massage as a method of muscle relaxation and stress reduction.

Therapeutic touch is derived from an ancient technique called laying-on of hands. It is based on the premise that it is the healing force of the therapist that affects the patient's recovery; healing is promoted when the body's energies are in balance; and, by passing their hands over the patient, healers can attempt to identify energy imbalances.

Shiatsu (she-AT-sue), a form of therapy from Japan that is similar to acupressure, usually is performed on a mat on the floor. The patient remains clothed, and the therapist applies pressure to the acupoints and along the meridians using the fingertips, knuckles, elbows, knees, or even the feet.

Magnetic therapy, a relatively new concept in the United States, has not been approved by the FDA. However, it is being used extensively in veterinary medicine, especially in equine veterinary medicine. In Europe and the United Kingdom, magnetic therapy has been accepted for use in humans as well. Although the theory has not been proved according to FDA standards, it is believed that magnets increase circulation to the area being treated, thereby increasing the available amount of oxygen (O2) and nutrients while at the same time transporting away the waste products of metabolism and the inflammatory process. It also is postulated that the magnetic field interferes with the conduction of the sensory nerves by preventing movement of the sodium (Na) and potassium (K) ions in and out of the nerve cell; this reduces the conduction capability of the sensory nerve. Advocates of this therapy state that magnets are useful in relieving muscle and nerve pain, reducing inflammation, and mitigating migraines.

Hypnosis and hypnotherapy have been accepted means of psychological therapy only for approximately the past 40 years. The therapist places the patient in a trancelike state, often resembling sleep. While in this trance, the subject follows acceptable suggestions. Often relaxation and pain relief can be achieved using this therapy. Only a qualified practitioner who is trained specifically in the art of hypnosis should attempt this therapy.

Relaxation can be thought of as a form of self-hypnosis. Many techniques for achieving relaxation are available to the individual. Physical relaxation usually is the starting point for the subject, with psychological relaxation often being the next step. Relaxation is used to treat stress-related physical and emotional problems, pain, anxiety, asthma, arthritis, depression, panic attacks, and hypertension. Many forms of relaxation include repetition of an action, images, or sounds that then passively erase everyday thoughts from the mind. Some meditation techniques can be used to establish a relaxation response and are used in stress-reduction programs. However, meditation is contraindicated for patients with certain personality disorders or active psychosis.

Prayer is considered a mind-body therapy and is used by many as a source of healing and comfort. Some recent studies link positive patient outcomes to prayer; other studies report uncertain scientific evidence of a relationship between prayer and recovery. Nevertheless, some schools are including the value of spirituality in holistic models of care.

Reiki (ray-KEE) claims to transfer healing energy from the practitioner to the patient. Usually the practitioner starts the ritual at the patient's head and either touches the head or moves the hands close to the head within the patient's aura. The practitioner's hands then touch other parts of the patient's body, or the hands move into the aura space outlining the body. Healing energy then is transferred to the patient. The intention of this therapy is the promotion of physical, emotional, and spiritual well-being.

Music therapy recognizes the involvement of vibrations, rhythms, and sound in the well-being of individuals. Listening to music by composers of the Baroque period, such as Mozart, can help achieve relaxation. Music along with anesthesia or pain medication is used to elevate mood, to create a calming effect, to lessen muscle tension, and to alleviate feelings of fear and anxiety by manifesting a state of relaxation. Patients undergoing chemotherapy for treatment of cancer can benefit from music that induces relaxation. Trained and qualified music therapists design the therapy to fit the particular patient's needs.

Homeopathy, polarity therapy, Rolfing, tai chi (tie-CHEE), iridology, naturopathy, hydrotherapy, and Ayurveda are some additional forms of alternative medicine. Although any of these therapies may be considered as a form of alternative medicine, the patient and practitioner should check with the physician before attempting to include these therapies in the course of treatment. When used, they should be considered as adjunct treatment and not necessarily proven medical treatment. Health care providers should inquire routinely about a patient's use of alternative therapies because a large percentage of the population does use them, and many do not think to report this use to their physicians.







Patient Teaching


[image: image] Note

Please consult your state code regarding licensing regulations for an explanation of the rules and regulations governing medical assistant practice in your location. Practice laws address what tasks the properly prepared medical assistant can perform; these laws differ from state to state. It is important that medical assistants know who their legally responsible supervisor is in a medical office; it may be the physician. Medical assistants should ask to see the written office policy regarding any delegation of tasks by the physician or nurse.



We consider it important, and in the patient's best interest, that all health care workers, as members of a clinical team, understand the principles, goals, and specifics of patient teaching. Licensing regulations and state practice acts generally permit only nurses and physicians to actually do patient teaching and make triage judgments.

Under these regulations, medical assistants often contribute significantly to patient education according to the discretion of the supervising physician or licensed professional.


General Principles of Patient Teaching


• The concept of patient teaching is based on patient-centered care, with the patient being a partner in the process of learning skills, solving problems, and preventing complications.

• Effective patient teaching requires skillful listening as the patient expresses their understanding of their situation, their worries, and share their hopes. The education process is ongoing, interactive, and directed toward achieving the patient's plan of care.

• Patient teaching is a course of action that involves assessment, critical thinking, and compromise directed toward successful compliance.

• Effective patient teaching policies indicate who has primary legal responsibility for patient teaching and documentation (outlined in nurse state practice acts).






Goals of Patient Teaching


• Encourage the patient to comply with the personalized medical treatment plan to assure recovery.*

• Offer guidance, support, and clear instruction to both the patient who requires medical attention and to the family or caregiver.

• Develop a trusting relationship with patients through empathy, effective communication, and knowledge about the subject matter being taught.

• Help patients learn how to effectively deal with their condition by making healthy lifestyle choices.

• Give an individual the confidence needed to take responsibility for his or her health or recovery.







Reasons for Patient Teaching


• Ease anxiety.

• Answer questions.

• Instill confidence through individualized education.

• Evaluate the patient's perception of the treatment plan and make any necessary adjustments.

• Reinforce the physician's instructions.

• Highlight reasonable goals for recovery.

• Encourage the individual to take responsibility for his or her health care.

• Help build the esteem that creates a sense of self-sufficiency and control.

• Educate the primary caregiver or family about specific aspects of the care plan.

• Improve patient/family coping.

• Provide an opportunity to practice skills associated with care.

• Reduce clinic visits and hospitalization.

• Supply the patient and caregiver with educational materials (booklets, websites, and community resources).

• Suggest participation in appropriate social support groups.

• Supply a list of phone numbers to call for answers to questions or medical concerns during recovery.

• Stress the importance of keeping future appointments for follow-up care.
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Modern information technology is an essential component of all health care and a powerful tool for patient education. Electronically generated materials can be customized according to almost any patient's need for knowledge and practical application of the prescribed treatment plan. Electronic learning (e-learning) teaching methods include videos or educational websites that demonstrate activities for rehabilitation or using home equipment, such as an oxygen support system or a glucose monitoring system. It is wise to integrate e-learning with face-to-face or telephone contact for reinforcement of patient education to help ensure a safe and positive outcome.






The Specifics of Patient Teaching: Addressing the Patient's Concerns

“What's wrong with me?”

Answering this question provides an opportunity to reinforce or explain only what has been expressed to the patient by the medical professional with primary responsibility for care. It is not appropriate to “second guess” or give false or unsubstantiated information to a patient.

“What are these tests for?”

Again, your response will depend on guidelines given by the medical professional ordering the tests.


• Explain any special preparation and the purpose for the test.

• In plain words, explain the procedure and what to expect during and after the procedure.

• Make sure the patient understands warning signs of complications that may occur, if any.

• Tell the patient when to expect the test results and advise when to call or wait to be called for those results.

• Be prepared to discuss the cost to the patient or insurance company, if asked.



“What is this disease?”

You should review and explain the diagnosis made by the physician. When possible, use illustrations and plain language to explain the pathophysiology of the disease. Try to point to the history of symptoms that may relate to the disease. This will help the patient monitor changes in symptoms during his or her recovery.

“What causes this disease?”

Review the physician's explanation of the cause(s) and contributing factors. This could include the source of infection, genetic influences, lifestyle, age, diet, trauma, or epidemic factors. Understanding prevention measures is helpful in some cases.

“Why do I need this medication?”

Explain the purpose and expected results. Review the dosage schedule and route of administration. Discuss the common side effects, as well as what side effects to report to the physician. Give special instructions such as how to handle skipped doses, and explain why some medications must not be stopped abruptly without the advice of the doctor. Be sure to mention over-the-counter drugs to avoid.

“When should I call the doctor?”

Review warning signs of possible complications from the disease or any medical intervention that require notification of the nurse or physician: sudden increase in pain, signs of infection or bleeding, neurologic changes, muscle pain or weakness, and so on. Advise the patient on how to obtain refills for medications.

“How long do I have to do this therapy?”

Explain the goal(s) of treatment or therapy: physical therapy, therapeutic topical applications of heat or ice, eye drops, wound care, extra rest, or avoidance of certain activity. Demonstrate and give the patient time to practice a prescribed treatment or evaluation, such as glucose monitoring or the use of an inhaler.

“Would you explain this diet?”

Instruct the patient on the relationship of diet and his or her recovery and health. Warn the patient about the possible interactions between specific herbs and certain medications. List the signs of dehydration. Refer to a dietitian as needed.

“The doctor says I need an operation.”


Preoperative Care


• Offer reasonable assurance because preoperative anxiety is universal.

• Review the preoperative instructions given by the physician.

• Ask the patient if he or she understands what to expect from the operation and offer as much information as possible to the family or caregiver. Determine if the patient needs further clarification about the benefits and risks of the operation.

• Arrange for any preoperative blood work, radiology, or scans. Answer related questions. Give laboratory phone numbers and hours of service.

• Give the patient complete directions and parking instructions.






Postoperative Care


• After surgery, make sure the patient understands the medical plan: wound care, how to take medications, and when to resume activity and return to work.

• The patient needs reassurance about pain control and what to expect during the recovery process.

• Explain warning signs of complications: fever, bleeding, infection, shock, dehydration, and emotional depression.

• The patient and caregiver should be given written instructions and the phone numbers of the nurse or physician to call for answers to questions.

• Make appropriate referrals to support groups.



“When do I have to be seen again?”

Make a follow-up appointment for the patient. Explain the importance of ongoing care during the recovery process. Encourage the patient to ask questions about any aspect of his or her medical care. Long-term treatment and medical concerns are addressed on an ongoing basis.







Special Considerations for the Patient with Cancer or Life-Threatening Disease

When the clinician interrelates with patients and families faced with life-shortening illness, he or she has many opportunities to offer important responses and guidance. Seriously ill patients benefit from an interdisciplinary approach to the clinical management of their disease. Clinicians can expect to address many special needs of the person diagnosed with the disease itself and also with side effects of therapeutic interventions. The issues to be addressed are many and varied:


• Keep patients and families from feeling abandoned by providing support based on their personal needs and goals.

• Give verbal and written instructions.

• Welcome feedback on all aspects of the care plan.

• Encourage discussion about side effects of medications, especially chemotherapy, radiation, or any therapeutic procedures.

• Review warning signs to report to the physician (i.e., weight loss, dehydration, or pain that is not controlled by prescription medication).

• Address the physical, psychological, social, and spiritual aspects of care.

• Bear in mind the two main fears of those with life-threatening illness: being in pain and becoming a burden to others.

• Make appropriate and timely referrals to support groups or comprehensive programs of end-of-life care, such as hospice.

• Reinforce the concept of palliative care being prescribed when curative treatment offers no hope; the goal is to prevent and ease suffering and can be delivered at any time in the course of an illness.

• If spiritual distress is identified offer a referral to a hospital chaplain.

• Address the caregiver's concerns, including adjusting to role changes, providing physical care, and ethical issues and dilemmas.









Conclusion

Human pathologic processes involve complex mechanisms that can be weighed separately as elements of the disease process but that ultimately converge into the total picture of how and why an individual is sick and what is required as a remedy.

It is worth the effort to strive to understand the nature and impact of human disease on the person and on humankind. One can expect to find great personal and professional satisfaction in knowing the nature, signs, symptoms, causes, and treatment of the pathologic conditions that alter or seriously threaten health. This knowledge also fosters insight into the scenario imposed by diseases and fosters compassion for the people affected by them.




Review Challenge

Answer the following questions:


1. How may the following predisposing factors make a person more vulnerable to disease?

a. Age

b. Gender

c. Lifestyle

d. Environment

e. Heredity

2. Describe three ways that genetic diseases are caused.

3. Name three of the body's natural defense mechanisms.

4. How does acute inflammation protect against infection?

5. Discuss the behavioral characteristics of malignant neoplasms.

6. What is the goal of cancer treatment, and what therapeutic measures may be used?

7. What is allergic disease? What are the symptoms and how may they be treated?

8. List the normal sequence of steps in formulating diagnosis.

9. What is the difference between benign and malignant tumors?

10. What is the emphasis in preventive health care?

11. Explain the importance of knowing the types of pain, the possible causes, and how it may be described by the patient.

12. List some of the stresses and special needs of older persons.

13. What are the components of the holistic concept of medical care?

14. Discuss osteopathy as a form of alternative medicine.

15. How does genetic counseling help families?

16. How does good patient teaching affect the positive outcome of disease?

17. What are some of the harmful health effects of exposure to tobacco smoke?

18. What does MRSA stand for? Why is MRSA considered a threat to public health?








Internet Assignments


1. Explore the plethora of information available for information and research from the National Cancer Institute (www.cancer.gov). Report on your personal points of interest on this subject.

2. Navigate the website for the Centers for Disease Control and Prevention (CDC; www.cdc.gov), available in English or Spanish, and explore material such as the Health Topics A-Z page.

3. Explore the Genetic Alliance website (www.geneticalliance.org) for resources available regarding any particular genetic disease.

4. Access the American Academy of Allergy and Immunology website (www.aaaai.org), and explore pages such as the National Allergy Bureau (NAB) report on pollen and mold.








Critical Thinking


1. Explain this statement: The absence of illness does not necessarily indicate optimal health.

2. It is said that cancer refers to a group of diseases with numerous causes. Explain.

3. Describe some challenges a heath care worker might encounter caring for a person from a foreign culture.

4. Suggest ways in which chronic and/or severe stress can adversely affect health.

5. Generally speaking, what are the reasons good communication in patient teaching is an essential component of all health care?

6. What is implied in the statement: “The physician is the expert advisor who must inform and empower the patient?”

7. Choose one of the goals of patient teaching as listed in the textbook. Explain how you or someone you know has benefited from such patient teaching.










*Conventional medicine is medicine as practiced by holders of medical doctor (M.D.) or doctor of osteopathy (D.O.).


*Low adherence to prescribed medical regimens is a ubiquitous problem. Typical adherence rates are about 50% for medications and are much lower for lifestyle prescriptions and other more behaviorally-demanding regimens. In addition, many patients with medical problems do not seek care or drop out of care prematurely. (From Haynes RB, McDonald HP, Garg AX: Helping patients follow prescribed treatment: clinical applications, JAMA 288(22):2880-2883, 2002.)
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Learning Objectives

After studying Chapter 2, you should be able to:


1. List the possible causes of congenital anomalies.

2. Discuss genetic disorders and syndromes.

3. Discuss the purpose and procedure of amniocentesis.

4. Describe the condition of prematurity and associated disorders: the causes and treatment.

5. List possible risk factors of retinopathy of prematurity (ROP).

6. List symptoms and signs of Down syndrome.

7. List and discuss diseases of the pediatric nervous system.

8. Distinguish between muscular dystrophy (MD) and cerebral palsy (CP).

9. Describe patent ductus arteriosus (PDA).

10. Name and describe the most common congenital cyanotic cardiac defect.

11. List and discuss musculoskeletal conditions of newborns and young children.

12. List and discuss pediatric genitourinary conditions.

13. List and discuss pediatric diseases of the digestive system.

14. List and discuss pediatric metabolic disorders.

15. List the major clinical manifestations of cystic fibrosis (CF).

16. Distinguish between Klinefelter syndrome and Turner syndrome.

17. List and discuss contagious diseases of children.

18. Describe the clinical condition of congenital rubella syndrome.

19. Discuss possible causes and prevention of sudden infant death syndrome (SIDS).

20. Distinguish between croup and epiglottitis.

21. Describe the symptoms, signs, and treatment for tonsillitis and adenoid hyperpalsia.

22. Discuss the treatment of asthma.

23. Discuss causes and treatment of bronchiolitis.

24. List types of worms that may infest the gastrointestinal (GI) tract.

25. List the symptoms and signs of anemia; describe the pathology of leukemia.

26. Explain the etiology of erythroblastosis fetalis.

27. Name some warning signs of lead poisoning.

28. Describe the infant born with fetal alcohol syndrome (FAS).
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Developmental and Congenital Disorders


Developmental Characteristics and Congenital Anomalies

The developmental process begins with conception (Figure 2-1, A) and progresses as a gradual modification of the structure and characteristics of the individual (see Figure 2-1, B). The first 2 months of the gestational period is considered the embryonic period, after which the developing human being is considered a fetus. At any point in this prenatal development, during the birth process (perinatal period), or during the neonatal and postnatal periods, the development may diverge from normal, generating a developmental dilemma. Causes of these dilemmas can be many or even unknown. Pregnant women are encouraged to abstain from smoking, consuming alcohol, and taking any form of medication or drugs without their physician's knowledge and consent and to prevent any situation that may expose the developing fetus to toxic substances. Table 2-1 describes the specific stages of development during this important period of life.

[image: image][image: image]
Figure 2-1 A, Acrosome reaction and sperm penetration of an oocyte. 1, Sperm during capacitation. 2, Sperm undergoing the acrosome reaction. 3, Sperm forming a path through the zona pellucida. 4, Sperm entering the cytoplasm of the oocyte. B, Normal prenatal development can be divided into several stages. (A, From Moore KL, Persaud TVN, Torchia MG: Before we are born: Essentials of embryology and birth defects, ed 8, St Louis, 2013, Saunders. B, From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)






TABLE 2-1

Monthly Changes during Prenatal Development



	End of Month*

	Size of Embryo or Fetus
	Developments during the Month




	1
	6 mm
	Arm and leg buds form; heart forms and starts beating; body systems begin to form.



	2
	23-30 mm, 1 g
	Head nearly as large as body; major brain regions present; ossification begins; arms and legs distinct; blood vessels form and cardiovascular system fully functional; liver enlarges.



	3
	75 mm, 10-45 g
	Facial features present; nails develop on fingers and toes; can swallow and digest amniotic fluid; urine starts to form; fetus starts to move; heartbeat detected; external genitalia develop.



	4
	140 mm, 60-200 g
	Facial features well formed; hair appears on head; joints begin to form.



	5
	190 mm, 250-450 g
	Mother feels fetal movement; fetus covered with fine hair called lanugo hair; eyebrows visible; skin coated with vernix caseosa, a cheesy mixture of sebum and dead epidermal cells.



	6
	220 mm, 500-800 g
	Skin reddish because blood in the capillaries is visible; skin wrinkled because it lacks adipose in the subcutaneous tissue.



	7
	260 mm, 900-1300 g
	Eyes open; capable of survival but high mortality rate scrotum develops; testes begin their descent.



	8
	280-300 mm, 1400-2100 g
	Testes descend into the scrotum; sense of taste is present.



	9
	310-340 mm, 2200-2900 g
	Reddish skin fades to pink; nails reach tips of fingers and toes or beyond.



	10
	350-360 mm, 3000-3400 g
	Skin smooth and plump because of adipose in subcutaneous tissue; lanugo hair shed; fetus usually turns to a head-down position; full term.





*These are 4-week (28-day) months.


From Applegate EJ: The anatomy and physiology learning system, ed 4, St. Louis, 2011, Saunders.






Congenital Anomalies

Congenital anomalies can be mental or physical and can vary widely in severity, from trivial to fatal. They are present at birth but might not be detected until later in infancy or childhood. The limbs or organs may be malformed, duplicated, or entirely absent. Organs sometimes fail to move to their proper location or fail to open or close at the right time. Anomalies are seldom isolated and are likely to occur in multiple forms and/or organs or organ tissues.

The cause of congenital defects may be genetic, nongenetic, or a combination of both. Nongenetic causes include infection in the mother, drugs taken by the mother, the age of the mother, radiographic examination made early in pregnancy, or injury to the pregnant woman or the fetus. The cause often is unknown. However, prenatal care and advanced surgical techniques have greatly improved the management of anomalies that are compatible with life. Parents of a special-needs child face emotional and physical challenges and deserve medical attention. A team approach is ideal, including medical assessment by physicians and appropriate therapy for the child, and family involvement and participation in a support group for the parents.





Genetic Disorders and Syndromes

Genetic syndromes are a form of congenital anomalies. Genetic information is contained in microscopic threadlike structures in the nucleus of human body cells. The genetic material contained within the genes is responsible for inheritance traits. Each cell within the human body contains 46 chromosomes arranged in 23 pairs. Twenty-two pairs of the chromosomes are termed homologous pairs and the remaining pair is the sex chromosomes.

Genetic disorders and syndromes are the result of an abnormal gene taking up residence on one of the 22 pairs of nonsex chromosomes. The 22 pairs of homologous pairs are also identified as autosomes. When the abnormal gene that causes the condition is on one of the 22 pairs of autosomes, the condition is termed an autosomal inherited condition.

Some of the autosomal inherited conditions have a dominant pattern of inheritance; other conditions may be the result of autosomal recessive traits. Dominant inheritance occurs when only one gene of the pair has the ability to produce symptoms, thus making it dominant over the normal gene. The parent who carries the abnormal gene has a 50% chance of transmitting the defective gene to each of his/her offspring. When the condition is considered as autosomal recessive inheritance, the parent's abnormal genetic makeup must have genetic errors on both of the genes of the pair, resulting in the carrier usually having no symptoms of the disorder. The autosomal recessive disorder has a 25% chance of surfacing when two carrier parents conceive a pregnancy. The child could be affected by the autosomal inherited condition when the pair of affected genes is present.




Methods of Prenatal Diagnosis

One can diagnose congenital anomalies in a fetus by taking a fluid sample from the amniotic sac between the 15th and 18th weeks of pregnancy. This procedure, known as amniocentesis, allows amniotic fluid to be tested and cells to be microscopically examined for abnormal substances or chromosomal abnormalities. An example of an abnormal substance is an elevated alpha-fetoprotein (AFP) level. Amniocentesis is not without risk to the mother and baby.

Abnormalities of the spine, skull, and many organs, such as the heart and kidneys, may be discovered during ultrasound studies of the fetus. An alternative procedure called chorionic villus biopsy (CVB) can be performed in the second month of pregnancy. The gynecologist, guided by ultrasound, directs an instrument toward the placenta in the womb and obtains a tissue sample. The safety of this procedure has not been proven, and some data link this test to limb abnormalities.

Many, but not all, congenital disorders can be detected through prenatal diagnosis (Figure 2-2). The diagnosis of potential genetic or neural tube deficit disorders may provide the future parents with time to obtain counseling and to prepare for the many health needs of the infant before the child's birth. When the testing indicates a potential abnormality, the delivery and nursery staff is provided with the opportunity to prepare for the delivery.

[image: image]
Figure 2-2 Methods of prenatal diagnosis. (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)








Prematurity


Preterm Birth or Prematurity


Description

Preterm birth or prematurity is the result of birth before the 37th gestational week of pregnancy. The condition of prematurity describes the birth of a low-weight, underdeveloped, and short-gestation infant and is considered the leading cause of death during the neonatal period. These high-risk infants are born with incomplete development of organ systems. These infants are at a greater risk than full-term infants for developing serious health problems including cerebral palsy (CP), mental retardation, chronic lung disease, gastrointestinal (GI) problems, vision and hearing loss, and multisystem developmental delays.




	ICD-9-CM Code
	765.00 (Extreme immaturity)




	ICD-10-CM Code
	
P07.00 (Extremely low birth weight newborn, unspecified weight)

(P07.00-P07.03 = 4 codes of specificity)

P07.10 (Other low birth weight newborn, unspecified weight)

(P07.10-P07.18 = 6 codes of specificity)





	
Usually implies a birth weight of less than 1000 grams. This code requires the additional code for weeks of gestation (765.20-765.29).
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	ICD-9-CM Code
	765.10 (Other preterm infants)




	ICD-10-CM Code
	
P07.00 (Extremely low birth weight newborn, unspecified weight)

(P07.00-P07.03 = 4 codes of specificity)

P07.10 (Other low birth weight newborn, unspecified weight)

(P07.10-P07.18 = 6 codes of specificity)





	Usually implies birth weight of 1000 to 2499 grams. This code requires the additional code for weeks of gestation (765.20-765.29).
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	Weeks of Gestation



	ICD-9-CM Code
	
765.20 (Unspecified weeks of gestation)

765.21 (Less than 24 completed weeks of gestation)

765.22 (24 completed weeks of gestation)

765.23 (25-26 completed weeks of gestation)

765.24 (27-28 completed weeks of gestation)

765.25 (29-30 completed weeks of gestation)

765.26 (31-32 completed weeks of gestation)

765.27 (33-34 completed weeks of gestation)

765.28 (35-36 completed weeks of gestation)

765.29 (37 or more completed weeks of gestation)






	
ICD-10-CM Code
	
P07.20 (Extreme immaturity of newborn, unspecified weeks)

(P07.20-P07.26 = 7 codes of specificity)

P07.30 (Other preterm newborn, unspecified weeks)

(P07.31-P07.39 = 9 codes of specificity)

P07.21 (Extreme immaturity of newborn, gestational age less than 23 completed weeks)

P07.22 (Extreme immaturity of newborn, gestational age 23 completed weeks)

P07.23 (Extreme immaturity of newborn, gestational age 24 completed weeks)

P07.24 (Extreme immaturity of newborn, gestational age 25 completed weeks)

P07.25 (Extreme immaturity of newborn, gestational age 26 completed weeks)

P07.26 (Extreme immaturity of newborn, gestational age 27 completed weeks)

P07.31 (Preterm newborn, gestational age 28 completed weeks)

P07.32 (Preterm newborn, gestational age 29 completed weeks)

P07.33 (Preterm newborn, gestational age 30 completed weeks)

P07.34 (Preterm newborn, gestational age 31 completed weeks)

P07.35 (Preterm newborn, gestational age 32 completed weeks)

P07.36 (Preterm newborn, gestational age 33 completed weeks)

P07.37 (Preterm newborn, gestational age 34 completed weeks)

P07.38 (Preterm newborn, gestational age 35 completed weeks)

P07.39 (Preterm newborn, gestational age 36 completed weeks)

P07.30 (Preterm newborn, unspecified weeks)
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Conjoined Twins



During the conception process, the fertilized egg, (the embryo), may divide, creating identical twins. Conjoined twins result when the separation process of identical twins fails to complete before the 13th day after fertilization. As with identical twins, the embryo originates from a single fertilized ovum and occupies one placenta. For an unidentifiable reason, however, the normal separation of the embryo into twins stops before completion, resulting in a partially separated embryo that continues to mature into conjoined fetuses. Conjoined twins occur more often in female embryos than in male embryos and result in two fetuses that are joined at some point on their bodies. More of these children are being born alive as a result of specific prenatal diagnosis and surgical intervention to facilitate the delivery.

These children may be joined at different locations of the body and may share various organs. The attachment to each other may involve a small portion of tissue or may be as extensive as fusion at the head or sharing of an organ or body part. Common types or variations usually are categorized by the location and involvement of the junction through the term pagus, meaning fastened, included in the classification terminology.

Twins with a cranial union are considered to be craniopagus. Those with anterior junction at the chest, often sharing the heart and vital portions of the chest wall and internal organs, are called thoracopagus conjoined twins. Thoracopagus is the most common form of conjoined twins. The term pygopagus describes those twins who are joined posteriorly at the rump. Another posterior junction occurring at the sacrum and coccyx is termed ischiopagus. When the connection proceeds from the breastbone to the waist, the term omphalopagus describes the junction. A very rare form, dicephalus, is the condition in which the individual has one body and two separate heads and necks.

Modern technology and medical advances have recently helped physicians and surgical teams to successfully separate some of these twins. In some separation procedures, one or both of the children have died during or shortly after the surgery. The children and their families require emotional support and education about the possible outcomes of the condition (Figure 2-3).

[image: image]
Figure 2-3 A, Conjoined twins at 12 weeks of development. B, Conjoined twins after birth. (A, From Moore KL, Persaud TVN, Shiota K: Color atlas of clinical embryology, ed 2, Philadelphia, 2000, Saunders; courtesy of Dr. DK Kalousek, Department of Pathology, University of British Columbia, Children's Hospital, Vancouver, British Columbia, Canada. B, From Callen P: Ultrasonography in obstetrics and gynecology, ed 5, Philadelphia, 2008, Saunders.)









Symptoms and Signs

Premature babies may weigh down to 12 ounces or less at the time of birth. Their physical development is at various stages depending on the length of gestational time. The smaller of these infants has little subcutaneous fat, palms and soles with few creases, possible undescended testes in the male, and a prominent clitoris in the female. Many of these very tiny and immature babies lack the ability to suck or swallow or have weakened sucking or swallowing reflexes. The lungs are often underdeveloped, leading to respiratory dangers. The immature neurologic system can lead to some difficulties in maintenance of body temperature, problems in controlling cardiac function, spontaneous episodes of apnea, or may result in seizure activity. An immature immune system makes the risk of infection high.




Patient Screening

Pregnant patients who contact the physician to say they may be in labor require prompt attention. The pregnant patient who is more than 3 weeks before her due date and thinks she is in labor must be assessed as quickly as possible. Many physicians prefer that these patients go directly to the hospital at which they plan to deliver. Others prefer to see the patient in the office as soon as possible. When the patient arrives at the office, she should be placed in the examination room and the physician promptly notified that she is in the office.




Etiology

There are many reasons that these infants enter the world before reaching the traditionally accepted gestational age of 40 weeks and thus have very low birth weights. Causes of premature labor resulting in a premature infant are an incompetent cervix, bicornate uterus, toxic conditions, maternal infection, trauma, premature rupture of the amniotic membranes, history of previous miscarriages, multiple gestations, intrauterine fetal growth retardation, and other physical conditions of the mother, such as pregnancy-induced or chronic hypertension. Diabetes, heart disease, kidney disease, poor nutrition, substance abuse, and lack of prenatal care also contribute to the incidence of the mother giving birth to a preterm infant. In some cases, the etiology is never identified. Attempts may be made to halt premature labor by having the mother on complete bedrest or using drug therapy to slow or halt contractions. The mother is often given a short course of steroids to aid fetal lung maturation. Many times the efforts to allow the fetus more time to grow and mature in the mother's uterus are unsuccessful.




Diagnosis

Diagnostic criteria include a gestational age of less than 37 weeks. Neonates diagnosed as small for gestational age (SGA) are low-weight infants (less than 5 lb, 8 oz) that may or may not be premature.




Treatment

Treatment varies depending on the gestational age, weight, present or subsequent conditions, anomalies, and nutritional status. Intravenous (IV) fluids and hyperalimentation are necessary to encourage growth and development of the premature infant. Airway management and pulmonary functioning are monitored very closely. Many of the smallest babies are intubated endotracheally, and respiration is maintained by mechanical ventilation. Recent advances in respiratory care for tiny premature infants permit extubation of the infant and maintenance of the airway by continuous positive airway pressure (CPAP) through the nose. Pulse oximeters constantly monitor oxygen (O2) saturation levels and heart rate. Body temperature is monitored closely and maintained at normal levels (Figure 2-4). When infection is a risk due to maternal prenatal infection or extended time of ruptured amniotic sac, vigilance is required for the onset of any symptoms of infection and antibiotics are often started presumptively. When early signs of infection occur, aggressive treatment is introduced. Monitoring of blood glucose, blood pressure, and body temperature are performed on a frequent and regular basis and any treatment necessary is instituted to maintain optimal levels.

[image: image]
Figure 2-4 Technology in a neonatal intensive care unit (NICU). (Courtesy of David L. Frazier, 1999.)





Comfort measures include placing an article with the mother's scent in the isolette or crib with the infant. These tiny babies are swaddled to simulate the closeness and feeling of the womb. Lights are kept at a dim level and harsh auditory stimuli are kept at a minimum.




Prognosis

Advances in technology have made survival of low-weight and short-gestation infants possible. The prognosis for these children varies depending on gestational age, weight, and the occurrence of anomalies and developmental deficits. There are documented cases of 12-ounce and/or 22-gestational-week babies surviving. They fall into the 1% of premature babies born at that weight and gestational age. Being born before the normal prenatal development is complete, these children often have many problems to overcome (Figure 2-5).

[image: image]
Figure 2-5 Four-day-old premature infant. Weight is 14.6 oz, and gestational age is 22 weeks. (Courtesy of David L. Frazier, 1999.)





A primary risk is a cerebral bleed, which may occur during the labor and delivery process or may result from handling after delivery. The cerebral bleed may cause the development of CP, mental functioning deficiencies, or other neurologic conditions.

Another major concern is underdevelopment of the pulmonary system, including the lung tissue and the airway. Some pulmonary conditions these infants experience are infant respiratory distress syndrome (IRDS), bronchopulmonary dysplasia (BPD), laryngomalacia, tracheomalacia, and bronchomalacia. Lack of body fat can affect the maintenance of body temperature. Any stress or increased or high supplemental O2 flow may be responsible for retinopathy of prematurity (ROP) and possible blindness. Necrotizing enterocolitis (NEC) is a danger in the digestive system because of the reduced tolerance of the alimentary tract. Atrial septal defect (ASD) and patent ductus arteriosus (PDA) often are present because the fetal circulatory system has failed to mature.

The generally accepted gestational age for 50% of infants to survive the birth process and perinatal period is 24 weeks, with a greater percentage of infants surviving as gestational age increases. Improvements in technology are making it possible for more and more of these tiniest infants to survive (Figure 2-6).
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Figure 2-6 A, Same premature infant from Figure 2-5 at age 9 months; weight 11 lbs, 8 oz. B, Same infant at age 10 months, weight 13 lbs. (Courtesy of David L. Frazier, 1999.)








Prevention

Preventing prematurity requires good prenatal care, adequate nutrition, and assessment of the pregnant patient's risk factors for premature labor. Abstaining from consuming alcohol and smoking cigarettes helps to reduce the risk of premature birth and/or low birth weight. Additionally, bed rest of the expectant mother may delay the onset of premature labor and create more time for the fetus to develop. Drug therapy may be used in an attempt to stop premature labor that results in premature birth (see Chapter 12).




Patient Teaching

Encouraging pregnant women to obtain prenatal care and to follow guidelines is important. Pregnant women should be instructed to contact their physician at the first sign of labor, especially labor before the 37th week of gestation. Parents of premature infants need emotional support and should be educated in the possibility of complications resulting from prematurity.




Infant Respiratory Distress Syndrome


Description

IRDS, or hyaline membrane disease, is similar to adult respiratory distress syndrome in that the patient suffers acute hypoxemia caused by infiltrates within the alveoli.



	ICD-9-CM Code
	769



	ICD-10-CM Code
	P22.0 (Respiratory distress syndrome of newborn)
(P22.0-P22.9 = 4 codes of specificity)






Symptoms and Signs

Shortly after birth, the neonate exhibits signs of respiratory distress, including nasal flaring, grunting respirations, and sternal retractions. Blood gas studies indicate reduced oxygen tension and ineffective gas exchange. The infant becomes cyanotic with mottled skin.




Patient Screening

The infant is hospitalized, usually in a neonatal intensive care unit (NICU). The NICU staff observes the infant for signs of respiratory distress, and immediate intervention is instituted at the first signs of distress.




Etiology

The lungs of the neonate lack the surfactant needed to allow the alveoli to expand. The surfactant normally is produced relatively late in fetal life; consequently, premature infants are at risk. The outcome of this inability of the lungs to expand is inadequate surface area for proper gas exchange and a potentially fatal lack of oxygen in the blood.




Diagnosis

The first indications of IRDS are increased respiratory efforts of the newborn and a history of prematurity. Blood gas studies demonstrate the reduced potential for adequate gas exchange. Radiographic chest films indicate the presence of the infiltrate or hyaline membrane.





Treatment

Treatment consists of the administration of carefully titrated supplemental oxygen, usually administered by mechanical ventilation and positive end-expiratory pressure (PEEP), and is of primary importance. Drug therapy, including the aerosol infusion of an exogenous surfactant, such as beractant (Survanta) or poractant alfa (Curosurf), into the pulmonary tree by an endotracheal tube as soon as possible after birth helps to provide an artificial surfactant, allowing the alveoli to expand. This treatment should begin within the first 48 hours of life and be repeated once or twice if needed until the alveoli are expanded.




Prognosis

The prognosis for these infants' survival has improved greatly because of a better understanding of their condition and advanced technology in drug and respiratory therapy.




Prevention

Prevention is the best treatment; therefore, if time permits, the mother is injected with a corticosteroid (betamethasone [Celestone Soluspan]) 24 hours before delivery in an attempt to mature the surfactant-synthesizing system.




Patient Teaching

Give the parents printed information about the disease. Parents need emotional support and understanding. They should be referred to community support groups. Allow the parents to verbalize their anxieties and fears to a compassionate and understanding individual, thus providing a validation of their situation.

Unfortunately, the occurrence of IRDS, along with its treatment modalities, often predisposes premature infants to the development of BPD.


[image: image] Enrichment

Laryngomalacia, Tracheomalacia, and Bronchomalacia



Laryngomalacia, tracheomalacia, and bronchomalacia all are forms of obstructive airway conditions. They can evolve as separate entities or can develop in a combination of two or even all three conditions. Although most often observed in the infant or young child, these conditions may be found in adults. The primary cause in all conditions is softened or underdeveloped cartilage (malacia), allowing the airway structure or structures to partially or completely collapse and compromise the airway.

The infant with laryngomalacia exhibits respiratory stridor that is louder on inspiration. The infant with tracheomalacia also exhibits respiratory stridor; however, the stridor is more pronounced on expiration. All these congenital conditions cause infants to experience dyspnea and possibly episodes of cyanosis. Oxygen saturation levels decrease, and infants may experience bradycardia. Infants occasionally experience feeding difficulties. Diagnostic studies include chest radiographs, computed tomography (CT), flexible fiberoptic laryngoscopy, and bronchoscopy. Treatment is based on the underlying cause after it has been determined. Most of these children outgrow the disorders.









Bronchopulmonary Dysplasia


Description

BPD, a serious, chronic lung disease, results after an insult to the neonate's lungs. This may be a sequela to IRDS, a lung infection, or extreme prematurity. The lungs are stiff, obstructed, and hard to ventilate.




	ICD-9-CM Code
	770.7



	ICD-10-CM Code
	
P27.0 (Wilson-Mikity syndrome)

(P27.0-P27.9 = 4 codes of specificity)

P27.1 (Bronchopulmonary dysplasia originating in the perinatal period)

P27.8 (Other chronic respiratory diseases originating in the perinatal period)
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Symptoms and Signs

The infant experiences periods of dyspnea, including tachypnea, wheezing, cyanosis, nasal flaring, and sternal retractions. O2 saturation decreases, as does the heart rate. The infant may experience coughing and difficulty feeding. These babies appear to be working very hard to breathe, and they exhibit poor posture of the neck, shoulders, and upper body. Wet or crackling sounds are heard on auscultation of the lungs with a stethoscope.




Patient Screening

The infant is hospitalized, usually in an NICU. The NICU staff observes the infant for signs of respiratory distress, and immediate intervention is instituted at the first signs of distress.




Etiology

BPD occurs in many premature infants after IRDS, mechanical ventilation with supplemental oxygen, and infection or pneumonia. The pressure and oxygen needed to maintain life-sustaining oxygen levels can damage soft and fragile lung tissue, causing overinflation or scarring.




Diagnosis

Observation of the infant reveals early respiratory distress. Radiographs of the chest are abnormal, indicating alveolar damage, either scarring or over inflation, sometimes described as a “ground glass” appearance. Arterial blood gases (ABGs) indicate a problem. Oxygen levels in the lungs may be low and carbon dioxide (CO2) levels high.




Treatment

The goal of treatment is replacement of the damaged alveoli. Children grow new alveoli until about 8 years of age. Infants who have BPD need to grow new alveoli to replace those damaged by scarring. As this replacement occurs, the severity of the condition lessens. Supportive treatment includes supplemental oxygen and adequate nutritional support. The types of medications used include diuretics and bronchodilators, including beta2-agonists, anticholinergic drugs, and theophylline. Antiinflammatory drugs, such as steroids, also may help.

Supplemental O2 therapy may be needed for several weeks, occasionally for more than 1 year. This therapy usually is by nasal canula; however, if the infant has a tracheostomy, it may be delivered by a tracheostomy collar or by CPAP. O2 saturation levels must be monitored with a pulse oximeter so that they can be maintained at 90% or greater. The pulse oximeter also monitors heart rate. As the infant grows and matures, blood oxygen saturation levels may be maintained on room air, usually by the age of 1 year.

Diuretics help to reduce fluid accumulation in the lungs and reduce the incidence of pulmonary hypertension and right-sided heart failure. Bronchodilators are administered to reverse the narrowing of the bronchi resulting from inflammation or bronchospasm, thus allowing more oxygen to reach the lung tissue. These drugs may be administered orally as syrups or by aerosol inhalation. The antiinflammatory drugs help to prevent the inflammatory process from becoming severe.

Adequate nutrition is needed for the infant's growth and to meet the increased caloric demand resulting from difficult breathing. High-calorie formulas are used. The infant must be held with the head raised slightly and the formula given frequently in small amounts to prevent gastroesophageal reflux disease (GERD). Some infants are given medications to prevent GERD and other medications, such as antacids or histamine-2 blockers, to reduce gastric acid.




Prognosis

Prognosis is good with early and aggressive intervention, prudent monitoring, and maintenance of adequate oxygen saturation levels and heart rate. Resolution of the condition is slow, and improvement is gradual. Complications include pulmonary edema and hypertension, right-sided heart failure (cor pulmonale), respiratory infections, apnea, tracheomalacia, asthma, and GI reflux, and aspiration. These children are particularly susceptible to respiratory infections, such as bronchiolitis due to the respiratory syncytial virus (RSV). They may experience poor growth or delayed development. Many of these children outgrow the condition, but others may be susceptible to respiratory distress for life. Apneic periods and low oxygen saturation levels for an extended period of time may cause hypoxia to the brain, which may result in developmental deficits. Some infants may not survive.




Prevention

There is currently no way to prevent BPD; however, early weaning from mechanical respiratory support may reduce its incidence. Early and aggressive intervention and treatment may prevent complications and permanent conditions, even death.





Patient Teaching

Help parents find community support groups and agencies to assist with emotional and financial stressors. The parents should receive emotional support because this condition usually requires prolonged or frequent hospitalizations. Parents should be encouraged to become as involved as possible in the care of their infant, helping them to become familiar with the infant's health care needs and promoting bonding with the infant.







Retinopathy of Prematurity


Description

ROP, or retrolental fibroplasia, is an abnormal growth of the blood vessels in the retinas of the infant's eyes. The condition occurs in the eyes of premature infants.



	ICD-9-CM Code
	362.21



	ICD-10-CM Code
	H35.179 (Retrolental fibroplasia, unspecified eye)
(H35.171-H35.179 = 4 codes of specificity)






Symptoms and Signs

ROP occurs most often in infants born before 28 weeks of gestation. There are no visible symptoms. Screening examinations are performed routinely on premature infants weighing less than 1500 g or at a gestational age of less than 30 weeks. The entire retina is visualized to determine the stages of development of the blood vessels supplying it. These examinations first are performed when the infant is 4 to 6 weeks old (Figure 2-7).
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Figure 2-7 Retrolental fibroplasia. (From Zitelli BJ, Davis HW: Atlas of pediatric physical diagnosis, ed 6, Philadelphia, 2012, Mosby.)








Patient Screening

The infant is hospitalized, usually in an NICU. An ophthalmologist performs routine examinations of the retina. If the infant has been dismissed from the hospital and later exhibits signs of complications, an immediate appointment or examination should be arranged.




Etiology

The vascularization of the retina begins at the back central part of the eye, as vessels grow out toward the edges. The blood vessels to the retina do not begin development until about the 28th week of gestation. In premature infants, this vascularization is incomplete. Regardless of gestational age at birth, most ROP originates at 34 to 40 weeks after conception.

No specific risk factors for the development of ROP have been identified. Therefore, there is a group of risk factors that contribute to it. The more premature and the lower the birth weight of the infant, the greater is the risk of developing ROP. High supplemental oxygen concentrations are responsible for many incidents of ROP. Therefore, close monitoring of oxygen saturation levels and appropriate adjustment and titration of oxygen concentration levels to the infant reduce the risk. Certain drugs, such as surfactant and indomethacin, administered to the neonate for treatment of immature lungs, as well as PDA, may increase the risk for the premature infant. Recently, intense artificial lighting in the nursery or crib has been considered a risk factor. Other risk factors cited include seizures, mechanical ventilation, anemia, blood transfusions, and multiple spells of apnea and bradycardia.




Diagnosis

Diagnosis is made by an ophthalmologist using an indirect ophthalmoscope and scleral depression to visualize the retina. The lens and iris also are examined at this time.




Treatment

Most mild forms of ROP resolve without treatment. Laser treatment to the area anterior to the vascular shunt eliminates abnormal vessels before they deposit enough scar tissue to cause retinal detachment. Severe cases may require other procedures.




Prognosis

As previously mentioned, mild forms of this condition may resolve by themselves. Laser surgery may be required in more serious cases. Blindness may result from serious damage. ROP that has resolved can have later complications. These include crossed or wandering eyes (strabismus), “lazy eye” (amblyopia), nearsightedness (myopia), glaucoma, and late-onset retinal detachment. Many of these children may require corrective glasses. Children who have been diagnosed with some retinal damage in the neonatal period require follow-up monitoring up to the toddler years or later if problems are detected. A partially or completely detached retina may occur in the most serious cases. Prompt intervention may result in repair of the detachment and prevention of blindness.




Prevention

There is no way to prevent ROP in the premature infant. Close monitoring and titration of oxygen concentrations have reduced the incidence of the condition. NICUs now protect premature infants' eyes from excessive exposure to artificial lighting. Attempts are made to avoid exposing premature infants to stress factors. Screening examinations, staging (determining extent of vascular damage), and appropriate intervention help to reduce the severity of the condition and prevent blindness.




Patient Teaching

Parents should be told of the risk for this condition in the premature infant. Give them printed material about the condition, and help them to contact support groups in the community. Encourage follow-up eye examinations for infants as prescribed by the ophthalmologist.







Necrotizing Enterocolitis


Description

NEC is an acute inflammatory process caused by ischemic necrosis of the mucosal lining of the small intestine, large intestine, or both. It is a condition of premature infants or sick neonates that develops after birth, when the fragile intestinal tract of the premature or compromised newborn becomes active.



	ICD-9-CM Code
	777.5



	ICD-10-CM Code
	P77.9 (Necrotizing enterocolitis in newborn, unspecified)
(P77.1, Stage 1; P77.2, Stage 2; P77.3, Stage 3 = 4 codes of specificity)






Symptoms and Signs

Feeding intolerance, abdominal distention, bile-colored emesis, diarrhea, blood in the stool, decreased or absent bowel sounds, lethargy, and body temperature instability a few days after birth are some of the initial symptoms exhibited by the preterm or low-weight infant. The state of well-being degrades as these infants experience respiratory problems related to brief apneic periods, reduced urine output, hyperbilirubinemia, and erythema. The abdomen is tender to palpation.




Patient Screening

The infant is hospitalized, usually in an NICU. The NICU staff observes the infant for signs of NEC, and the neonatologist is notified of any signs of distress so immediate intervention can be instituted.




Etiology

The etiology of NEC is unknown; however, it is thought to be a breakdown in normal defense systems of the GI tract, allowing the normal flora of the GI tract to invade the intestinal mucosa. This can happen when blood is shunted away from the GI tract, resulting in convulsive vasoconstriction of the mesenteric vessels and diminished blood supply, interfering with the normal production of protective mucus.

In addition to prematurity, factors that may predispose infants to NEC include hypovolemia, sepsis, umbilical catheters, exchange transfusions, and IRDS. Another factor is oral feeding of high-calorie concentrated formula.




Diagnosis

Observation of changes in the infant's feeding patterns or activity level, impaired body temperature maintenance, and respiratory difficulties, along with abdominal distention and tenderness, call for further investigation. Complete blood count (CBC) indicates an elevated white blood cell (WBC) count, and guaiac test results of stool specimens for occult blood are positive. Blood and stool cultures are performed and may confirm the presence of bacteria. Radiographs of the intestine confirm the condition.




Treatment

Aggressive and immediate intervention is necessary if the infant is to survive. Feedings are stopped, making the infant's status NPO (nothing by mouth). A small tube is inserted into the stomach by way of the nose or mouth for decompression. Fluids are administered intravenously, as are antibiotics. Respiratory status and pH are monitored by ABGs. The infant's weight, intake, and output are monitored closely, and fluid and electrolyte balance is maintained. Abdominal distention is monitored through frequent measurements of the abdomen by a tape measure. Radiographic monitoring of the intestinal tract also is performed. Complications of intestinal perforation or peritonitis require surgical intervention with removal of the necrotic tissue. When necrosis is extensive, ileostomy or colostomy may be necessary until the infant grows, and closure with anastomosis can be performed.




Prognosis

Without immediate and aggressive intervention, many of these babies will die. NEC is a serious complication of prematurity, and some babies die even with aggressive treatment. Resection of a portion of the bowel can lead to an obstruction of the bowel or to malabsorption syndrome. Perforation can lead to sepsis and death.




Prevention

Most of these babies are still in the hospital when NEC develops. Prudent nursing observations and reporting of any symptoms of NEC are essential. Because the infection can be spread from infant to infant, meticulous hand-washing techniques must be followed. Breast milk appears to offer some protection from this condition. An awareness of the high-risk infant is fundamental in the prevention and early intervention of this disease.




Patient Teaching

Parents require emotional support along with information about the condition. Meticulous hand-washing techniques should be reviewed, and the dangers of infection should be explained to the parents.










Genetic Syndromes and Conditions


Robinow Syndrome


Description

Robinow syndrome is a condition of small stature and related incidence of interorbital distance, bulging (bossing) forehead, depressed nasal bridge, malaligned teeth, and short limbs. Other manifestations of the syndrome may be present.


Symptoms and Signs

Robinow syndrome may present in dominant or recessive forms. Characteristics of both types of the syndrome are typically present in both forms and are usually minor or moderate in nature. Box 2-1 lists typical manifestations of Robinow syndrome. Two types of this syndrome have been described (dominant and recessive), and the information presented in the box refers to both of them. The patients usually have most of these signs in a minor to moderate scale. Individuals with Robinow syndrome have been found to be of normal intelligence; however, they may experience medical issues throughout childhood and the developmental stages (Figure 2-8 A & B).


Box 2-1

Medical Manifestations of Robinow Syndrome


Skeletal System


• Mild to moderate short stature (dwarfism)

• Short lower arms (mesomelic brachymelia)

• Small hands with clinodactyly usually of the fifth finger (abnormal lateral or medial bending of one or more fingers or toes) and brachydactyly (abnormally short fingers or toes)

• Small feet






Spinal Malformations


• Vertebral segmentation defects

• Dominant—at most a single butterfly vertebra

• Recessive—multiple vertebral segmentation defects (always multiple rib anomalies, fusions)

• Hemivertebrae, vertebral fusions, narrow interpediculate distances most common in the recessive form






Abnormalities of the Head and Facial Area (Craniofacial, Fetal Face)


• Flat facial profile with larger head (macrocephaly not necessarily associated with hydrocephaly)

• Prominent or bulging forehead with widely spaced eyes

• Short, upturned nose with anteverted nostrils and flat nasal bridge

• Wide triangular mouth; long philtrum with broad horizontal upper lip in the dominant form, short philtrum with an inverted V-shaped or tented upper lip in the recessive form

• Crowded, misaligned teeth and gum hypertrophy






Eyes and Ears


• Hypertelorism/hypoplastic, or shortened, S-shaped lower eyelids giving the impression of prominent eyes

• Ears are sometimes cup-shaped, flapped, and/or low-set






Genital Hypoplasia


• Males often have an underdeveloped penis, sometimes only visible when the surrounding skin is retracted

• Undescended testicles

• In females, the clitoris and labia minora (sometimes labia majora) are underdeveloped (hypoplastic)





Used with permission of Robinow Syndrome Foundation, Anoka, MN.
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Figure 2-8 A, Sisters with autosomal dominant form of Robinow syndrome. B, Teenage girl with autosomal recessive form of Robinow syndrome. (A, Courtesy of David Frazier, 2007. B, Courtesy of Karla Kruger, 2006.)








Patient Screening

Parents calling to arrange an appointment possibly are a referral from a dentist or school nurse. The anxiety level will be high because the parents may not have any idea why they are being referred, usually because the child is small or because the dentist has encountered a small mouth with misaligned teeth. Children or adults with this syndrome usually are born following a normal pregnancy and generally have a normal birth weight. Schedule an appointment as soon as convenient for all.




Etiology

Robinow syndrome, an inherited condition, is a genetic syndrome. The gene responsible for the dominant form has not yet been established. The recessive form results from a mutation of a specific gene that has been identified as being located in chromosome 9q22. This gene deals with bone and cartilage formation. Typically, both parents are carriers of the recessive gene and are not affected.





Diagnosis

The clinical picture of short stature and presence of some of the characteristic symptoms and signs help the physician make the diagnosis. The diagnosis is confirmed by a genetic study indicating the chromosomal defect. Additional genetic studies will confirm the existence of the syndrome.

In early life, many of these children are misdiagnosed as being infants or children who exhibit a failure to thrive. The smallness of the body along with eating and swallowing difficulties tend to lead to the misdiagnosis. This diagnosis may place a social stigma on the parents and create problems for them with social services in their home community.




Treatment

This genetic condition has no cure. Treatment involves addressing any treatable conditions, such as dental abnormalities, cleft palate, and orthopedic conditions including scoliosis. Genetic counseling may be recommended. For those with problems of self-image due to short stature and other typical abnormalities, psychosocial counseling could be recommended.




Prognosis

There is no cure for this condition. With supportive treatment, individuals with Robinow syndrome generally experience a normal life span.




Prevention

There is no prevention for this hereditary condition. Genetic counseling is advised.




Patient Teaching

Encourage patients and parents and help parents to contact resource agencies for emotional and medical support.


[image: image] Enrichment

Cri-du-Chat Syndrome (Cat's Cry Syndrome)



The deletion of genetic material from chromosome 5 results in the condition called cri-du-chat. This rare disorder, “cat's cry” syndrome, usually results in stillborn children or those who die shortly after birth. Those who survive the perinatal and neonatal periods may progress to maturity. These individuals may have various medical and mental problems.

Infants with cri-du-chat syndrome have an abnormally small head (microcephaly), with a deficiency of cerebral brain tissue, and usually experience some level of mental retardation. Those who are born alive have a weak, mewing, catlike cry. The orbits of the eyes are spaced far apart. Surviving children usually experience slow growth patterns, a small head, and poor muscle tone. Motor and language skills development may be delayed. Mental development may be slow and retarded, and behavioral problems may develop. Cri-du-chat syndrome is a hereditary condition and the result of a chromosomal aberration caused by deletion of part of the short arm of chromosome 5 of the B group. A genetic study indicating the chromosomal defect confirms the diagnosis.

The parents' awareness of the condition usually occurs when the child is born. Generally parents are anxious to discuss why the syndrome is present in the child and the possibility of subsequent children also having the same syndrome. Discussions should take place as soon as possible. Should the child survive and be in the home environment, the child should be seen immediately for any problem that arises.

Because there is no cure, treatment supports body functions as long as the infant survives. Many fetuses with this chromosomal aberration die in utero. Those infants who survive and progress into childhood need special schooling and supportive care. These individuals can possibly experience a normal life span.

There is no prevention for this hereditary condition. Parents are encouraged to contact community support groups.






Hypertrophic Cardiomyopathy


Description

Hypertrophic cardiomyopathy (HCM), a congenital disorder, occurs when a portion of the heart muscle thickens without any apparent cause. This condition is a major cause of sudden cardiac death in young athletes who have appeared to be completely healthy.




	ICD-9-CM Code
	425.4



	ICD-10-CM Code
	
I42.2 (Other hypertrophic cardiomyopathy)

(I42.0-I42.9 = 10 codes of specificity for cardiomyopathy)

I42.5 (Other restrictive cardiomyopathy)

I42.8 (Other cardiomyopathies)








[image: image]





Symptoms and Signs

Tragically, the first sign is the collapse of a seemingly healthy young athlete during a strenuous sporting event or other period of stressful exercise. This collapse can be followed by cardiac arrest caused by a cardiac arrhythmia. Many have no symptoms until the collapse. It is possible that some individuals experience no symptoms. Signs may be discovered during a physical examination. Symptoms, often ignored by young people, may include chest pain, syncope, hypertension, palpitations, or shortness of breath. Some report experiencing fatigue, shortness of breath when lying down, or reduced tolerance of activity.




Etiology

A portion of the myocardium becomes thickened without any obvious cause. The normal alignment of the myocardial cells is disturbed (myocardial disarray), resulting in disruption of cardiac electrical impulses.

This genetic disease is an inherited autosomal dominant trait.




Diagnosis

Diagnosis of young people who have collapsed during a strenuous exercise or sporting event and had a sudden cardiac arrest is made on autopsy. Before a collapse, the condition may be diagnosed with an investigation of a report involving any of the following symptoms. A drop in blood pressure may be noted during exercise. The person has a family history of cardiac arrest or sudden death at a young age along with a history of the individual experiencing palpitations or unexplained syncope. The presence of life-threatening arrhythmias is recorded on a Holter monitor and will be investigated.

An electrocardiogram (ECG) may indicate the presence of the hypertrophy. An echocardiogram, radiographs, or cardiac magnetic resonance imaging (MRI) may also indicate the thickness of areas of the myocardium (Figure 2-9). A genetic test can be done to look for any of the known mutations leading to HCM.
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Figure 2-9 Drawing of heart with cardiomyopathy. (From Black JM, Hawks JH: Medical-surgical nursing: Clinical management for positive outcomes, ed 8, St Louis, 2009, Saunders.)








Treatment

When arrhythmias are present, medications including beta-blockers and calcium channel blockers may be prescribed. Some patients may require the implant of a pacemaker or implantable cardioverter-defibrillator (ICD). Should the thickening obstruct the flow of blood, a surgical myectomy may be performed. Patients should avoid strenuous exercise and stressful situations.




Prognosis

Young people with hypertropic cardiomyography are at a high risk for sudden cardiac death. Prognosis of the young person who has collapsed is very guarded because most are not responsive to immediate cardiac resuscitation. Those who are diagnosed before a catastrophic event and who can follow medical guidelines, such as avoiding strenuous exercise, have a fair outlook. Some may not experience symptoms and may live a normal life span.




Prevention

There is no prevention for this genetic disorder. Genetic counseling is advised for the individual and his/her relatives. ECGs during a sports physical can help to identify those who are at risk for HCM.




Patient Teaching

Patients who have been diagnosed with HCM should be encouraged to follow their physician's advice about avoiding strenuous exercise. They should continue follow-up care with their physician and be compliant regarding medications that have been prescribed.







Down Syndrome


Description

Down syndrome (formerly called mongolism) is a genetic syndrome where the individual has 47 chromosomes instead of the usual 46, resulting in a congenital form of mild to severe mental retardation that is accompanied by characteristic facial features and distinctive physical abnormalities.



	ICD-9-CM Code
	758.0



	ICD-10-CM Code
	R00.0 (Tachycardia, unspecified)







Symptoms and Signs

Down syndrome, in addition to mild to severe mental retardation, is associated with heart defects and other congenital abnormalities. Typically, the infant has a small head with a flat back skull, a characteristic slant to the eyes, a flat nasal bridge, small low-set ears, a small mouth with a protruding tongue, and small weak muscles (Figures 2-10 and 2-11). The hands are short with stubby fingers and a deep horizontal crease across the palm (simian line). There is an exaggerated space between the big and little toes.
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Figure 2-10 Typical face seen in a child with Down syndrome. (From Zitelli BJ, Davis HW: Atlas of pediatric physical diagnosis, ed 6, Philadelphia, 2012, Mosby.)
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Figure 2-11 Typical features of Down syndrome. (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)








Patient Screening

Down syndrome usually is diagnosed prenatally via ultrasound, blood tests, and/or amniocentesis or during the neonatal period. Patients are followed closely through normal infant and childhood office visits. When the parent of a Down child calls requesting an appointment, assessment depends on the complaint. Consider the anxiety level of the parent, and schedule an appointment at the next available time.




Etiology

Infants with Down syndrome have an extra chromosome number 21 (trisomy 21). It occurs in 1 in 650 live births and more often in infants born to women more than 35 years of age (Figure 2-12).
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Figure 2-12 Karyotype of Down syndrome. (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)








Diagnosis

Infants with severe Down syndrome usually are identified at or before birth; milder forms are diagnosed later. The physical characteristics may be blatantly obvious. Findings on examination of the eyes may include the presence of small white dots on the iris. A karyotype showing the chromosomal abnormality can confirm the diagnosis.





Treatment

Care of the child with Down syndrome depends on the severity of the physical defects and the degree of mental impairment. There is no known cure. The treatment plan is individual and includes a multidimensional approach to maximize the development of motor and mental skills. Life expectancy has been improved through surgical correction of cardiac defects and antibiotic therapy for susceptibility to pulmonary disease. Some individuals may receive care in the home; others require residency at long-term care centers. Those who live longer are known for their affectionate and placid personalities.




Prognosis

There is no known cure for Down syndrome; however, some of these individuals may be educable and may be able to live independently in assisted or supervised living facilities.




Prevention

There is no prevention for this condition.




Patient Teaching

Help parents find and contact local support groups. Be available to answer parents' questions.










Diseases of the Nervous System


Cerebral Palsy


Description

CP, the most common crippler of children, is a condition consisting of a group of disorders possibly involving the brain and nervous system functions that deal with movement, learning, hearing, sight, and thinking. This disorder may be congenital or acquired, bilateral or unilateral in the form of a nonprogressive paralysis that results from damage to the central nervous system (CNS).




	ICD-9-CM Code
	343.9 (Infantile cerebral palsy, unspecified)




	ICD-10-CM Code
	G80.9 (Cerebral palsy, unspecified)
(G80.0-G80.9 = 7 codes of specificity)


	Infantile CP is coded by type. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

This syndrome affects primarily motor performance and might be noticed shortly after birth, when the infant has difficulty with sucking or swallowing. The muscles may be floppy (like a rag doll) or stiff, with reduced voluntary movement. When the infant is lifted from behind, the legs may be difficult to separate and the infant may cross his or her legs. There are three major types of CP:


• Spastic CP is characterized by hyperactive reflexes or rapid muscle contractions. The older child manifests the scissor gait by walking on the toes and crossing one foot over the other. Approximately 70% of patients with CP fall into this category.

• Athetoid CP is characterized by involuntary muscle movements, especially during times of stress, and reduced muscle tone. The child has difficulty with speech. About 20% of cases of CP fall into this category.

• Ataxic CP is characterized by lack of control over voluntary movements, poor balance, and a wide gait.



A patient may exhibit signs of all three types in varying degrees from mild to severe. The symptoms tend to be more exaggerated as the child grows; however, they may be static (i.e., they neither get worse nor improve). Some patients have other related complications, including visual and auditory deficits, seizure activity, and mental retardation.




Patient Screening

Most times CP is suspected during routine well-baby or well-child visits. However, when a parent calls the office about previously mentioned symptoms, the child should be scheduled for an evaluation as soon as possible. The condition usually is not life-threatening; nevertheless, the parent's anxiety is high, and it may appear as an emergency to the parent.




Etiology

CP usually stems from inadequate blood or oxygen supply to the brain during fetal development, during the birth process, or in early childhood until about 9 years of age. The syndrome is more common in premature infants and in male babies. Most insults to the brain result from an interruption in the circulation of blood to the brain during labor and delivery or from infection or head trauma during the first month of life. It often is impossible to determine the exact cause of CP.




Diagnosis

Diagnosis is made from the clinical picture and neurologic examination findings. The child is examined to determine the degree of physical and mental impairment.




Treatment

There is no cure for CP. Early treatment helps the child to reach optimal accomplishments. In mild or severe cases, the goal of treatment is to minimize the handicap by providing every possible therapeutic measure to help the child reach his or her potential. This takes a team effort involving the family or caretaker and various medical specialists. Physical therapy, speech therapy, and special education may be required. Orthopedic intervention with casts, braces, and traction or surgery may be indicated. If the child experiences seizure activity, anticonvulsant agents are prescribed. Muscle relaxants help to reduce spastic muscle activity.




Prognosis

The brain damage cannot be reversed; therefore there is no cure for CP. Supportive treatment is important and is intended to provide the child with the best obtainable quality of life.




Prevention

Measures to prevent oxygen deprivation in the developing brain are essential during the prenatal, perinatal, and neonatal periods. Additional steps are important to prevent head injury or brain infection during these periods of cerebral development.




Patient Teaching

Encourage and help parents to contact community support groups. Reinforce the fact that there is no cure for CP and that parents should take advantage of support services available in the community. When possible, assist parents by giving them the names of agencies that provide services to children with CP and their families.




Muscular Dystrophy


Description

Muscular dystrophy (MD) is a progressive degeneration and weakening of the skeletal muscles where muscle fibers are abnormally vulnerable to injury. There are several types of the disease, but all are rare. The most common and best-known type is Duchenne MD, which is diagnosed soon after birth or during early childhood, usually before the age of 5 years.




	ICD-9-CM Code
	359.1 (Hereditary progressive muscular dystrophy)




	ICD-10-CM Code
	G71.0 (Muscular dystrophy)



	MD is coded by type. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

MD initially affects the muscles of the shoulders, hips, thighs, and calves of the legs, causing the characteristic waddling gait and toe walking. Affected muscles sometimes look larger than normal because fat replaces atrophied muscle. The child also may have lordosis or other spinal deformities. In addition, the child has difficulty climbing stairs and running, tends to fall easily, and has difficulty getting up. As the disease progresses, it involves all the muscles, causing crippling and immobility (Figure 2-13). Contractures typically develop, and the child becomes increasingly susceptible to serious pulmonary infections, such as pneumonia. Also, children with Duchenne MD often are impaired mentally.

[image: image]
Figure 2-13 Contracture of the feet in a patient with muscular dystrophy (MD). (From Jahss MH: Disorders of the foot and ankle, vol 1, ed 2, Philadelphia, 1991, Saunders.)








Patient Screening

MD usually is first suspected during routine well-baby or well-child visits. However, when a parent calls the office about previously mentioned symptoms, the child should be scheduled for an evaluation as soon as possible. The condition usually is not life-threatening; nevertheless, the parent's anxiety is high, and it may appear as an emergency to the parent.




Etiology

Duchenne MD is the result of a genetic defect. It is caused by the absence of dystrophin, a protein involved in maintaining the integrity of muscle. As is the case for hemophilia and color blindness, the disease affects only males and generally is inherited through female carriers. In one third to one half of cases, there is no family history of MD. This means that the disease may be caused by a newly acquired mutation.




Diagnosis

Characteristic symptoms along with family history of MD suggest the diagnosis. Muscle biopsy and electromyography (EMG) confirm the diagnosis. Also, an elevated serum creatine kinase (CK) level is evident in the blood. Another diagnostic test is a DNA blood test indicating the presence of an abnormality of the protein dystrophin.





Treatment

There is no known successful treatment for Duchenne MD. Physical therapy, exercise, surgery, and the use of orthopedic appliances can minimize deformities and preserve mobility. Corticosteroids may be prescribed to slow muscle degeneration. Seizures and some muscle activity may be controlled by anticonvulsants, delaying some damage to dying muscle cells may occur with use of immunosuppressants, and respiratory infections are warded off by antibiotics.




Prognosis

The prognosis for a child with Duchenne MD is poor. The child usually is confined to a wheelchair by the age of 9 to 12 years. Death usually results from cardiac or respiratory complications within 10 to 15 years of the onset of the disease. Mild cases have been known to progress slowly, allowing the child to obtain early adulthood with only a mild disability.




Prevention

MD is genetic, and therefore not preventable.




Patient Teaching

With no cure for MD at present, parents need emotional support. Help them contact support groups and services for MD patients and their families. Offer families educational material on the supportive treatment and care of the child with MD.







Spina Bifida


Description

Spina bifida is a group of malformations of the spine in which the posterior portion of the bony canal containing the spinal cord (usually in the lumbar region) is completely or partially absent (Figure 2-14, A). Also called neural tube defects, the three different levels of the condition originate during early weeks of gestation as the spinal cord and bony canal develop. During this developmental stage, there is a failure of the posterior spinal processes to close, usually in the lumbar region. This failure of complete closure allows the meninges and, in severe cases, the spinal cord to herniate. Depending on the extent of the herniation and the amount of the neural tube that has herniated, various degrees of neural deficits or impairment occur. The three types of spina bifida are spinal bifida occulta, meningocele, and myelomeningocele.

[image: image]
Figure 2-14 A, Congenital spinal cord defects. B, Myelomeningocele. C, Radiograph of myelomeningocele. CSF, Cerebrospinal fluid. (B, From Zitelli BJ, Davis HW: Atlas of pediatric physical diagnosis, ed 5, St Louis, 2008, Mosby. C, From Frank ED, Long BW, Smith BJ: Merrill's atlas of radiographic positioning and procedures, ed 12, St Louis, 2012, Mosby.)





E2-1

[image: image]
E2-1 Dysraphic development disorders of the brain and spinal cord are caused by incomplete closure of the fetal neural tube. These defects include anencephaly (A), meningocele (B), myelomeningocele, (C) and spina bifida (D). (From Damjanov: Pathology for the Health Professions, ed 4, 2012, Saunders.)







Spina Bifida Occulta


Description

In the defect called spina bifida occulta, the posterior arches of the vertebrae, commonly in the lumbosacral area, fail to fuse, but there is no herniation of meninges or spinal cord. Usually there is no spinal cord or spinal nerve involvement.




	ICD-9-CM Code
	
756.17 (Spina bifida occulta)

741.90 (Spina bifida without mention of hydrocephalus)






	ICD-10-CM Code
	
Q76.0 (Spina bifida occulta)

Q05.8 (Sacral spina bifida without hydrocephalus)

(Q05.0-Q05.9 = 10 codes of specificity) (codes for Cervical, Thoracic, Lumbar, and Sacral)





	Spina bifida is coded according to involvement of hydrocephalus and region affected. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

When this malformation occurs without displacement of the cord or the meninges, spina bifida occulta is asymptomatic. At other times, the only evidence of the neural tube defect is a dimpling, a tuft of hair, or a hemangioma over the site where the vertebrae have not completely fused.




Patient Screening

Most cases are discovered during the newborn examination. Parents requesting an appointment to discuss the condition should be scheduled as soon as possible. It is important to remember the amount of anxiety the parents may experience.




Etiology

The etiology of this congenital anomaly is unknown, but it has been associated with exposure to ionizing radiation during early uterine life. Reduced levels of vitamin A and folic acid consumed during pregnancy may contribute to the incidence of spina bifida. The condition occurs when the neural tube fails to close in the early stages of fetal development, possibly as a result of a metabolic imbalance leading to a lack of these nutrients.




Diagnosis

Maternal blood levels of AFP may be measured to detect possible neural tube defects. Diagnosis is made by prenatal ultrasonography or by postnatal physical examination, detection of neurologic symptoms, visual inspection of the spine, and spinal ultrasound. If the infant is asymptomatic, the condition may not be discovered unless it is sought.




Treatment

Spina bifida occulta usually requires no intervention other than prudent observation throughout the child's growth and development. Treatment depends on the degree of neurologic involvement. If the child becomes symptomatic with neurologic problems, surgical intervention to repair the defect is necessary.




Prognosis

The prognosis is good for children with spina bifida occulta.




Prevention

Because the etiology of this condition is unknown, methods of prevention are also unknown. However, avoiding exposure to ionizing radiation during pregnancy is a wise precaution and significant in the prevention of this disorder. Increased intake of folic acid is encouraged in females planning to become pregnant and during early stages of pregnancy. Because many pregnancies are unplanned, all females of child-bearing age capable of becoming pregnant are encouraged to take the recommended amount of folic acid each day.




Patient Teaching

The value of regular observation during the growth and development period should be emphasized to both the child and the parent. In addition, the parents and child should be urged to watch for and report neurologic symptoms.







Meningocele


Description

The second level of failure of the spinal column to fuse during the developmental stage is meningocele. The meninges protrude through an opening in the spinal column, thus forming a sac that becomes filled with cerebrospinal fluid (CSF) (see Figure 2-14, B).




	ICD-9-CM Code
	741.90 (Meningocele without mention of hydrocephalus)




	ICD-10-CM Code
	Q05.8 (Sacral spina bifida without hydrocephalus)



	Meningocele is coded according to the region affected. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

There is no nerve involvement; therefore the infant usually has no neurologic problems. The sac formed over the defect permits the passage of light during transillumination, indicating no spinal cord or neurologic involvement. The skin over the area may be fragile, and rupture of the sac is a potential problem.




Patient Screening

Most cases are discovered during the newborn examination. Parents requesting an appointment to discuss the condition should be scheduled as soon as possible. It is important to remember the anxiety parents may be experiencing. As the child grows and matures, the parents may detect the onset of neurologic symptoms. When this happens, the child requires immediate assessment.




Etiology

As in spina bifida occulta, the posterior portion of the neural tube fails to close. The exact cause is not known. However, genetic and environmental factors may play a role. It is possible that a metabolic abnormality in which there are reduced levels of vitamin A and folic acid may contribute to the incidence of spina bifida.




Diagnosis

Diagnosis is made by visual examination of the spinal area and verification of the presence of a sac. Radiographic studies of the spine confirm the clinical findings. The infant is assessed for hydrocephalus, which often is associated with neural tube defects.




Treatment

Treatment usually consists of surgical intervention to correct the defect in the first 24 to 48 hours of life. Because the spinal cord is not involved, paralysis usually does not occur. These children require prudent follow-up and usually develop normally.




Prognosis

With early surgical intervention, the outlook for these children is good.




Prevention

Because the etiology of this condition is unknown, methods of prevention are also unknown. However, avoiding exposure to ionizing radiation during pregnancy is a wise precaution and significant in the prevention of this disorder. Increased intake of folic acid is encouraged for females planning to become pregnant and during the early stages of pregnancy. Because many pregnancies are unplanned, all females of child-bearing age capable of becoming pregnant are encouraged to take the recommended amount of folic acid each day.




Patient Teaching

The value of regular observation during the growth and development period should be emphasized to both the child and the parents. In addition, the parents and child should be urged to watch for neurologic symptoms and report symptoms.







Myelomeningocele


Description

Myelomeningocele (also known as spina bifida cystica) is a protrusion of a portion of the spinal cord and the meninges through a defect in the spinal column, usually in the lumbar region (see Figure 2-14, A and B).




	ICD-9-CM Code
	741.90 (Myelomeningocele without mention of hydrocephalus)




	ICD-10-CM Code
	Q05.8 (Sacral spina bifida without hydrocephalus)



	Myelomeningocele is coded according to the region affected. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology and any appropriate modifiers.
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Symptoms and Signs

Myelomeningocele is the most severe form of spina bifida. Because spinal nerves or the spinal cord are present in this herniation, the infant exhibits neurologic symptoms. The infant may have musculoskeletal malformation, immobile joints, or paralysis of the lower extremities. Depending on the level of the anomaly, bowel or bladder control may be affected.




Patient Screening

This condition is apparent during the newborn examination. Parents requesting an appointment to discuss the condition should be scheduled as soon as possible. It is important to remember the amount of anxiety the parents may be experiencing. As the child grows and matures, the parents may detect the onset of increased neurologic symptoms. When this happens, the child requires immediate assessment.




Etiology

As in spina bifida occulta and meningocele, the neural tube fails to close during fetal development. This allows the meninges, spinal nerves, and spinal cord to herniate through the opening of the posterior aspect of the spinal column. The etiology may include genetic factors; spinal cord defects are more common when prior offspring of the mother have had a similar defect.

According to the Agent Orange Benefits Act, Public Law 104-204, which became law in 1996, the federal government and Department of Veterans Affairs recognized the possibility that exposure of a parent before conception to Agent Orange could result in the child being born with a form of spina bifida.




Diagnosis

Diagnosis is made by physical examination and imaging. EMG is used to determine the extent of neurologic involvement. Surgical exploration verifies the severity of the disorder. Figure 2-14C




Treatment

Treatment is surgical intervention, usually within the first 24 hours of life, to prevent further deterioration of the involved nerves, infection, and rupture of the herniation. As the child grows, additional procedures may be required to correct evolving problems. Children with myelomeningocele may have other anomalies, including hydrocephalus. Many of these children have no bowel or bladder control and may never be able to walk. A large number of these children die before the age of 2 years.




Prognosis

Nerve damage is irreversible. Surgical intervention in early life may halt the progression of any paralysis. Physical therapy, including leg braces, crutches, and ambulation training help to increase the child's mobility. Bladder and bowel problems will not improve, and the child and family must be trained to deal with them.




Prevention

As with other spina bifida conditions, the etiology of this condition is unknown, as are methods of prevention. However, avoiding exposure to ionizing radiation during pregnancy is a wise precaution and significant in the possible prevention of this disorder. Increased intake of folic acid is encouraged for females planning to become pregnant and during early stages of pregnancy. Because many pregnancies are unplanned, all females of child-bearing age capable of becoming pregnant are encouraged to take the recommended amount of folic acid each day.




Patient Teaching

Parents are told that nerve damage is irreversible. Parents should be given information about spina bifida along with help in locating and contacting support groups.

The value of regular observation during the growth and development period should be emphasized to both the child and the parents. In addition, the parents and child should be urged to watch for and report neurologic symptoms.










Hydrocephalus


Description

In hydrocephalus, the amount of CSF is increased greatly or its circulation is blocked, resulting in an abnormal enlargement of the head and characteristic pressure changes in the brain. Hydrocephalus affects both pediatric and adult patients.




	ICD-9-CM Code
	
741.0 (With spina bifida only)

331.3 (Communicating)

331.4 (Obstructive)






	ICD-10-CM Code
	
Q05.4 (Unspecified spina bifida with hydrocephalus)

Q07.01 (Arnold-Chiari syndrome with spina bifida)

Q07.02 (Arnold-Chiari syndrome with hydrocephalus)

Q07.03 (Arnold-Chiari syndrome with spina bifida and hydrocephalus)

G91.0 (Communicating hydrocephalus)

(G91.0-G91.9 = 7 codes of specificity)

G91.1 (Obstructive hydrocephalus)
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Symptoms and Signs

The fontanelles begin to bulge, the sutures of the skull separate, and scalp veins become distended. Head circumference increases at a faster rate than expected for normal growth. The infant has a high-pitched cry, is irritable, and may have episodes of projectile vomiting. Eventually, there is a downward displacement of the eyes. Neurologic signs include abnormal muscle tone of the legs.




Patient Screening

Many cases of hydrocephalus are apparent during the newborn examination, while others may be detected during well-baby examinations. Head circumference should be measured and plotted on a growth chart at each office visit. Parents requesting an appointment to discuss the condition will have great anxiety and should be scheduled as soon as possible. When a parent contacts the office with concern about the child's head appearing to be unusually large, the child requires prompt assessment. The same policy should apply to parents contacting the office with concerns about possible neurologic signs. When a parent or a patient with a shunt in place calls about possible problems with the shunt, an immediate appointment is required or the patient should be sent to the nearest emergency facility for evaluation.




Etiology

In hydrocephalus, a large amount of CSF accumulates in the skull, causing increased intracranial pressure. An impairment of the circulation of the CSF in the ventricular circulation (obstructive hydrocephalus) may be caused by a lesion within the system or by a congenital structural defect. An impairment of the flow of the CSF in the subarachnoid space (communicating hydrocephalus) prevents the CSF from reaching the areas where it normally would be reabsorbed by the arachnoid villi. This may be the result of intracranial hemorrhage resulting from head trauma, a blood clot, prematurity, or infection (meningitis) (Figures 2-15 and 2-16).

[image: image]
Figure 2-15 Hydrocephalus. (From Gould BE: Pathophysiology for the health professions, ed 4, St Louis, 2011, Saunders.)
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Figure 2-16 Flow of cerebrospinal fluid (CSF). (From Patton KT, Thibodeau GA: Anatomy and physiology, ed 9, St Louis, 2016, Mosby.)








Diagnosis

Diagnosis is made through the clinical picture, physical examination, and radiographic skull studies. CT and MRI scans demonstrate the condition.




Treatment

Treatment consists of surgical intervention to place a shunt in the ventricular or subarachnoid spaces to drain off the excessive CSF. Some catheters empty into the peritoneal cavity, and other shunt catheters empty into the right atrium of the heart (Figure 2-17). One-way valves help to shunt the excessive CSF away from the cerebrospinal canal and to maintain a normal pressure. If left untreated, the increasing intracranial pressure of hydrocephalus causes mental retardation and eventually death (see Figure 2-15).

[image: image]
Figure 2-17 Shunting procedures for hydrocephalus. Ventriculoperitoneal shunt is the preferred procedure.








Prognosis

The prognosis for these children varies depending on the extent of the condition, as well as the success of corrective interventions. Most children can function normally in society. Parents and the child must watch for the onset of neurologic symptoms and seek medical assessment and treatment.




Prevention

There is no known prevention for the congenital form of this disorder. Good prenatal care along with prudent observation and assistance during labor and delivery help to prevent damage to the brain. Preventing infections and injury to the head during childhood, although challenging, may prevent some incidences.




Patient Teaching

Parents and the child should be taught to recognize signs of malfunctioning shunts. In addition, they should be told the importance of promptly reporting any neurologic signs or symptoms to the physician.







Anencephaly


Description

This most severe form of neural tube defect occurs early in gestation with failure of the cephalic aspect of the neural tube to close.



	ICD-9-CM Code
	740.0



	ICD-10-CM Code
	Q00.0 (Anencephaly)







Symptoms and Signs

The anencephalic fetus or neonate has no cranial vault and little cerebral tissue. Bones of the base of the skull and the orbits are present (Figure 2-18). The microcephalic fetus or neonate has very small amounts of cerebral tissue and may survive a few hours or days. Although most of these infants die before birth or during the birth process, a few survive for a short time.
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Figure 2-18 Anencephaly. (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)








Patient Screening

This anomaly may be found during prenatal ultrasound. The mother or parents should be scheduled for an office visit at which the physician discusses the findings of the ultrasound. When the anomaly is not apparent until birth, the infant usually is stillborn or dies shortly after birth. This event produces great anxiety, and parents may request an appointment for additional information. An appointment should be scheduled promptly.





Etiology

The etiology is essentially unknown, but this anomaly is characterized by failure of the neural tube at the cephalic (cranial) end to close completely during the second or third week of prenatal development. The occurrence of this defect tends to be familial; females are affected more often than males. It is possible that a mother's diet and vitamin intake may be involved; therefore women of child-bearing age are encouraged to regularly take folic acid supplements as a prevention of neural tube deficits.





Diagnosis

Diagnosis is made by ultrasonographic examination of the fetal head when blood tests of the mother indicate an elevated AFP level. The ultrasonogram shows symmetric absence of normal cranial bone structure and brain tissue.




Treatment

There is no effective treatment of this anomaly. Infants who survive the birth process die shortly afterward because many have several other neural tube anomalies incompatible with life.




Prognosis

These fetuses or neonates lack sufficient cerebral tissue to sustain life.




Prevention

As with other neural tube defects, the etiology is unclear. All females of child-bearing age and capability are urged to avoid radiation exposure and take the recommended amount of folic acid daily.




Patient Teaching

Patient teaching includes answering the parents' questions. Encourage and help parents to learn about appropriate community resources.










Congenital Cardiac Defects


Fetal Circulation

Oxygen and nutrients are supplied by the mother's blood to the developing fetus. The maternal blood supply also carries away waste products. The exchange takes place in the placental tissue. The umbilical vessels, two arteries and one vein, transport the blood between the placenta and the fetus (Figure 2-19).
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Figure 2-19 Circulation patterns before and after birth. A, Fetal circulation. B, Circulation after birth. (From Applegate EJ: The anatomy and physiology learning system, ed 4, Philadelphia, 2011, Saunders.)





The umbilical vein transports oxygen-rich blood and nutrients to the fetus. The umbilical vein enters the fetal body by passing through the umbilical ring and then goes on to the liver. Fifty percent of this blood passes into the liver, and the other 50% bypasses the liver by way of the ductus venosus. The ductus venosus soon joins the inferior vena cava, allowing the oxygenated placental blood to mix with the deoxygenated blood coming from the lower fetal body. This blood then travels to the right atrium through the vena cava.

Because the fetal lungs are not functioning, this blood mostly bypasses the lungs. Most of the blood entering the right atrium by the inferior vena cava is shunted directly into the left atrium through the foramen ovale. There is a small valve on the left side of the atrial septum called the septum primum. This valve keeps blood from going back into the right atrium. The remaining fetal blood that has entered the right atrium contains a large amount of oxygen-poor blood from the superior vena cava and travels to the right ventricle and into the pulmonary trunk. The pulmonary blood vessels have a high resistance to blood flow because of the collapsed state of the lungs; thus they only allow a small amount of blood to enter the pulmonary circulation. This small amount is enough to nourish the pulmonary tissue.

The blood that has been shunted away from the pulmonary circulation bypasses the lungs through the fetal vessel, the ductus arteriosus. This vessel connects the pulmonary trunk to the descending area of the aortic arch. The ductus arteriosus allows the blood with low oxygen concentration to bypass the lungs and also prevents it from entering the arteries leading to the brain.

The blood that has a high oxygen concentration and has been shunted to the left atrium by way of the foramen ovale mixes with the small amount of blood returning from the pulmonary circulation by way of the pulmonary veins. This blood flows into the left ventricle and then into the aorta. From the aorta, some travels to the coronary and the carotid arteries. A portion travels on through the descending aorta to other parts of the fetal tissue. The remaining blood travels into the umbilical arteries and back to the placenta for exchange of gases, nutrients, and waste.

After the birth process, the infant's respiratory effort, and the initial inflation of the lungs, the circulatory system undergoes important changes. The resistance to blood flow through the lungs is reduced by the inflation of the tissue, allowing an increased blood flow from the pulmonary arteries. An increased volume of blood now flows from the right atrium into the right ventricle and the pulmonary arteries. In addition, the volume of blood flowing through the foramen ovale into the left atrium is reduced. The volume of blood returning by way of the pulmonary veins from the lungs to the left atrium is increased, causing an increase in the pressure in the left atrium. Blood is forced against the septum primum by decreased right atrial pressure and increased left atrial pressure, and the foramen ovale closes. If this does not occur, the infant has an atrial septal defect (ASD) (discussed subsequently under congenital anomalies). In most cases, however, the heart now is a two-sided pump.

With the lungs expanded and taking over the function of gas exchange, the infant no longer needs the ductus arteriosus to shunt blood from the pulmonary trunk to the descending aorta. Normally, the ductus arteriosus closes in the first few days after birth. If it does not close, it is termed patent. The patent ductus arteriosus (PDA) is a congenital birth defect (discussed subsequently).


Symptoms and Signs

Congenital cardiac defects are developmental anomalies of the heart or the great vessels of the heart. They are present at birth, and the defects cause mild to fatal stress of the cardiac muscle. Signs and symptoms vary according to the nature of the anomaly, the severity of the defect, and its effect on the heart and the circulatory system. One defect can be present, or a combination of defects can complicate the case. The common defects generally are categorized as follows: acyanotic, in which deoxygenated and oxygenated blood do not mix, and cyanotic, in which oxygenated and deoxygenated blood mix. The greatest medical concern for infants with acyanotic cardiac defects is congestive heart failure. The greatest concern for infants with cyanotic cardiac defects is hypoxia. Occasionally when the defects are minor, they may not be discovered until adulthood (Figure 2-20).
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Figure 2-20 Chart comparing acyanotic and cyanotic heart defects in newborn. (From Goodman CC, Fuller KS: Pathology for the physical therapist assistant, ed 1, St Louis, 2012, Saunders.)








Acyanotic Defects


Description

In this condition, oxygenated blood does not mix with deoxygenated blood and the infant usually maintains a fairly normal pink skin color. Cyanosis is not prevalent.



Patient Screening

Most cases are discovered during the newborn examination. Parents requesting an appointment to discuss the condition should be scheduled as soon as possible. The parents may be experiencing great anxiety. Those cases not detected during the neonatal period of hospitalization may develop symptoms after dismissal from the hospital. When parents contact the office to relay concerns and symptoms, the infant requires prompt assessment.




Ventricular Septal Defect



	ICD-9-CM Code
	745.4



	ICD-10-CM Code
	Q21.0 (Ventricular septal defect)
(Q21.0-Q21.9 = 7 codes of specificity)





The most common congenital cardiac disorder, ventricular septal defect (VSD), is an abnormal opening between the right and the left ventricles (Figure 2-21). When the defect is small, there is little functional disease; when it is large, the results are serious. In this condition, blood is shunted from the left to the right side of the heart due to higher pressure in the left ventricle. The characteristic murmur of VSD is described as harsh and holosystolic. The murmur is loudest when the defect is small, because a relatively large amount of blood is passing through a tiny opening. Clinical features include failure to gain weight, restlessness, irritability, sweating when feeding, and increased heart rate and respirations. This condition may go undetected until later in childhood, adolescence, or adulthood.

[image: image]
Figure 2-21 Ventricular septal defect (VSD). (Used with permission of Ross Products Division, Abbott Laboratories, from Congenital heart abnormalities [Clinical Education Aid No. 7], 1992.)











Patent Ductus Arteriosus



	ICD-9-CM Code
	747.0



	ICD-10-CM Code
	Q25.0 (Patent ductus arteriosus)
(Q25.0-Q25.9 = 10 codes of specificity)





PDA results when the ductus fails to functionally close. During normal fetal circulation, the patent ductus short-circuits shunting the circulation from the lungs and instead directs blood from the pulmonary trunk to the aorta. If PDA continues after birth, circulation of oxygen is compromised because this abnormal opening is a shunt that allows oxygenated blood to recirculate through the lungs (Figure 2-22). PDA is detected during a physical examination when a classic “machinery” murmur is heard on auscultation and palpitation reveals a thrill. The infant's growth and development may be slowed, and various signs of heart failure may be present. Closure may be attempted by drug therapy using an antiprostaglandin or ibuprofen. The other option is surgical closure of the ductus.

[image: image]
Figure 2-22 Patent ductus arteriosus (PDA). (Used with permission of Ross Products Division, Abbott Laboratories, from Congenital heart abnormalities [Clinical Education Aid No. 7], 1992.)





This condition is fairly common in premature infants and often is accompanied by ASD with failure of the foramen ovale to close.

The prognosis for these infants depends on the presence of other anomalies. Closure by either drug therapy or surgical intervention establishes a normal postnatal circulation path and gives the infant the opportunity to grow and thrive. Currently no prevention is known.




Coarctation of the Aorta



	ICD-9-CM Code
	747.10



	ICD-10-CM Code
	Q25.1 (Coarctation of aorta)






This defect is characterized by a narrowed aortic lumen, causing a partial obstruction of the flow of blood through the aorta (Figure 2-23). The result is increased left ventricular pressure and workload, with decreased blood pressure distal to the narrowing. Signs and symptoms can be evident shortly after birth or may not surface until adolescence. They include signs of left ventricular failure with pulmonary edema. The patient is pale and cyanotic with weakness, dyspnea, and tachycardia. Systemic blood pressure is elevated when measured in the arms, but decreased in the lower extremities. This defect is often associated with Turner syndrome.
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Figure 2-23 Coarctation of the aorta. (Used with permission of Ross Products Division, Abbott Laboratories, from Congenital heart abnormalities [Clinical Education Aid No. 7], 1992.)






Atrial Septal Defect



	ICD-9-CM Code
	745.5



	ICD-10-CM Code
	Q21.1 (Atrial septal defect)






ASD is an abnormal opening between the right and left atria (Figure 2-24). Although the defect can vary in size and location, blood generally shunts from left to right in all ASDs. Small defects may be undetected or cause symptoms, such as fatigue, shortness of breath, and frequent respiratory tract infections. A large defect causes pronounced cyanosis, dyspnea, and syncope. A classic systolic cardiac murmur can be heard with a stethoscope. This condition often is associated with prematurity and PDA, and closure is achieved with surgical repair.
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Figure 2-24 Atrial septal defect (ASD). (Used with permission of Ross Products Division, Abbott Laboratories, from Congenital heart abnormalities [Clinical Education Aid No. 7], 1992.)











Cyanotic Defects


Description

Central cyanosis is a sign that the atrial blood is not fully oxygenated. The infant appears cyanotic with a blue tinge to the lips, tongue, and nail beds. The five main cardiac causes of central cyanosis are tetralogy of Fallot, transposition of the great arteries, truncus arteriosus, tricuspid atresia, and total anomalous pulmonary venous return. The two most common defects are discussed here.


Patient Screening

Some defects can be detected on a prenatal ultrasound. Most cases are discovered during the newborn examination. Appointments for parents seeking to discuss the condition should be scheduled as soon as possible. One must remember the great anxiety the parents may be feeling. Those cases not detected during the neonatal period of hospitalization may develop symptoms after dismissal from the hospital. When parents contact the office to relay concerns and symptoms, the infant requires prompt assessment.







Tetralogy of Fallot



	ICD-9-CM Code
	745.2



	ICD-10-CM Code
	Q21.3 (Tetralogy of Fallot)






The most common cyanotic cardiac defect is a combination of four congenital heart defects: (1) VSD, an abnormal opening in the ventricular septum; (2) pulmonary stenosis, a tightening of the pulmonary valve or vessel; (3) dextroposition (displacement to the right) of the aorta, which overrides (receiving circulation from both ventricles) the VSD; and (4) right ventricular hypertrophy, caused by increased pressure in the ventricle (Figure 2-25).
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Figure 2-25 Tetralogy of Fallot. (Used with permission of Ross Products Division, Abbott Laboratories, from Congenital heart abnormalities [Clinical Education Aid No. 7], 1992.)





Affected infants with severe obstruction are blue babies at birth. Deoxygenated blood enters the aorta, causing the symptoms of hypoxia: tachycardia, tachypnea, dyspnea, and seizures. Bone marrow hypoxia causes polycythemia, increased total red blood cell (RBC) mass. Physical examination may reveal delayed physical growth and development along with clubbing of the fingers and toes. Cardiac murmurs can be heard. Older children assume a squatting position after exercise to relieve breathlessness caused by hypoxia.


Transposition of the Great Arteries



	ICD-9-CM Code
	745.10 (Complete transposition of the great vessels)




	ICD-10-CM Code
	Q20.3 (Discordant ventriculoarterial connection)






In this defect, the aorta and the pulmonary artery are reversed: the aorta originates from the right ventricle, and the pulmonary artery originates from the left ventricle. The result is two closed-loop circulatory systems: one between the heart and the lungs, and the other between the heart and systemic circulation (Figure 2-26). Within a few hours of birth, neonates with this defect exhibit cyanosis and tachypnea, followed by signs of heart failure.
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Figure 2-26 Transposition of the great arteries. (Used with permission of Ross Products Division, Abbott Laboratories, from Congenital heart abnormalities [Clinical Education Aid No. 7], 1992.)





Immediate surgical intervention is indicated. Prostaglandins are administered to the infant in an effort to keep the ductus arteriosus patent and the foramen ovale from closing. As soon as surgery is possible, the blood flow is redirected by correction of the defect.

The prognosis for these infants is poor unless a pediatric surgical unit is readily available and transportation to it is swift. Another factor in the survival of the infant with this condition is the infant's response to the drug therapy to maintain the fetal circulation and prevent the change to the normal post birth circulatory system.

Methods of preventing this condition are unknown.


Etiology

The cause of congenital cardiac defects remains unknown. They may result from several factors, including chromosomal abnormalities and environmental conditions, such as maternal infections and the mother's use of certain drugs during gestation. Several congenital disorders result from the failure of the circulatory system to shift from the fetal route of blood flow at the time of birth.




Diagnosis

Physical examination and patient history are essential. The physician palpates the neck vessels and auscultates for blood pressure and murmurs. Diagnostic procedures depend on the initial findings and may include radiographic chest films, blood tests, cardiac catheterization, echocardiogram, and ECG. Many defects can be detected on a prenatal ultrasound. The diagnostic investigation determines the presence and severity of any structural or functional abnormality or defect.




Treatment

The medical management of congenital cardiac defects is determined by the type of defect, the degree of symptoms and signs, and the presence of life-threatening complications. Advances in surgical techniques enable surgeons to close septal defects, to reconstruct or replace a valve, and to repair or join blood vessels. These procedures make it possible to save, improve, and extend the lives of individuals born with congenital cardiac defects. Medications are available to strengthen and regulate the heartbeat. Supportive measures include prophylactic antibiotic administration before dental procedures in some cases to ward off infection.




Prognosis

Prognosis varies and depends on the severity, the number of defects, and the gestational age of the infant or child. Most defects can be surgically repaired.




Prevention

There is no known prevention for these defects. Good prenatal care accompanied by good nutrition is always wise during any pregnancy.




Patient Teaching

Parents and caretakers need understanding, encouragement, and teaching to cope with changes in individual and family lifestyle imposed by these conditions. Help and encourage parents to find and contact support groups in the community. It is recommended that individuals who have had surgical repair of cardiac defects have regular follow-up care with a cardiologist.














Musculoskeletal Conditions


Clubfoot (Talipes Equinovarus)


Description

Clubfoot is an obvious, nontraumatic deformity of the foot of the newborn in which the anterior half of the foot is adducted and inverted.



	ICD-9-CM Code
	754.51 (Talipes, equinovarus)




	ICD-10-CM Code
	Q66.0 (Congenital talipes equinovarus)







Symptoms and Signs

Besides the previously mentioned description, the heel is drawn up, with the lateral side of the foot being convex and the medial aspect being concave (Figure 2-27, A). A true clubfoot cannot be manipulated to the proper position, whereas distortions that are caused by intrauterine position usually can be.
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Figure 2-27 A to C, Congenital musculoskeletal diseases. (From Behrman RE, Kliegman RM, Arvin AM: Slide set for Nelson textbook of pediatrics, ed 15, Philadelphia, 1996, Saunders.)








Patient Screening

Most cases are discovered during the newborn examination. Appointments for parents seeking to discuss the condition should be scheduled as soon as possible. Remember the great anxiety the parents may be feeling. As treatment progresses, routine examinations are scheduled.




Etiology

Some sources suggest that fetal position is the cause, and other studies implicate genetic factors because of an abnormal development of the germ plasma during the embryonic stage.





Diagnosis

The deformity is obvious at birth, with a resistance of the foot to return to a neutral position during manipulation. In addition, the Achilles tendon is shortened.




Treatment

Treatment consists of either cast application or the use of splints. Treatment must start early in the neonatal period. Casts are reapplied at frequent intervals as the correction increases and the infant grows. Splints include a bar affixed to shoes; the infant is placed in the shoes, which hold the feet and legs in position. Many physicians employ a combination of manipulative methods, with cast application followed by the use of splints as the child matures. The child must be observed throughout childhood for reversal of the improvement. If casting and splinting are unsuccessful, surgery may be indicated to correct the condition.




Prognosis

Prognosis is good for these children when casting is performed or splints can be used early in life. When these modes of treatment do not completely resolve the condition, surgical intervention usually corrects the deformity.




Prevention

No prevention of this deformity is known.




Patient Teaching

Parents will be extremely anxious and need information about this condition. Instruction in cast and skin care is important. The importance of observing continuously for any reversal of correction is stressed.




Developmental Dysplasia of the Hip


Description

Developmental dysplasia of the hip (DDH), previously known as congenital hip dysplasia (CHD) is an abnormal development of the hip joint that ranges from an unstable joint to dislocation of the femoral head from the acetabulum.




	ICD-9-CM Code
	
755.63 (Other congenital deformity of hip [joint], congenital anteversion of femur [neck])

754.3 (Congenital dislocation of hip)






	ICD-10-CM Code
	
Q65.8 (Other congenital deformities of hip)

(Q65.0-Q65.9 = 15 codes of specificity)

Q65.2 (Congenital dislocation of hip, unspecified)





	Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

Physical examination reveals asymmetric folds of the thigh of the newborn with a limited abduction of the affected hip. A shortening of the femur is noted when the knees and hips are flexed at right angles (see Figure 2-27, B).




Patient Screening

This dysplasia is apparent during the newborn examination. Parents requesting an appointment to discuss the condition should be scheduled as soon as possible. Remember the great anxiety the parents may be feeling. As treatment progresses, routine examinations are scheduled.




Etiology

The exact cause is unknown. Typical DDH occurs shortly before, during, or shortly after birth, possibly as a result of softening of the ligaments caused by the maternal hormone relaxin. DDH may result from a breech presentation and is more common in female infants.




Diagnosis

Abnormal signs, including positive Ortolani and Barlow maneuvers, may be detected at birth. Diagnosis is made during the physical examination and is confirmed by ultrasound of the hip.




Treatment

Treatment includes the use of various devices to reduce the hip dislocation. After the femoral head is returned to its proper position in the acetabulum, the legs are held in place by a Pavlik harness, a splint, or a cast, allowing stable maintenance of the hip in a position of flexion and abduction. Early treatment offers the best results and may avoid the necessity of surgical intervention.




Prognosis

The prognosis for this deformity is good when therapy is instituted early in the neonatal period. If this therapy is unsuccessful, surgical intervention may be required.




Prevention

No prevention for this condition is known.




Patient Teaching

Parents should be taught to care for the skin and the correctional device. In addition, the need for compliance in the treatment should be stressed. After the condition appears to have been corrected, parents should be told of the importance of follow-up assessments of the child.







Cleft Lip and Palate


Description

Cleft lip (harelip) is a congenital birth defect consisting of one or more clefts in the upper lip (see Figure 2-27, C Figure 2-27, D). Cleft palate is a birth defect in which there is a hole in the middle of the roof of the mouth (palate).




	ICD-9-CM Code
	749.20 (Cleft palate with cleft lip, unspecified)




	ICD-10-CM Code
	Q37.9 (Unspecified cleft palate with unilateral cleft lip)
(Q37.0-Q37.9 = 8 codes of specificity)


	Cleft palate and lip are coded by type. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology and any appropriate modifiers.
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Symptoms and Signs

The cleft may extend completely through the hard and soft palates into the nasal area. The defects appear singularly or may be linked and vary in severity. Some infants have difficulty with nasal regurgitation and feeding because of air leaks around the cleft. A major problem is the infant's appearance.




Patient Screening

These birth defects are apparent during newborn examination. Parents may want an appointment to discuss the condition and treatment with the physician. Because of the great anxiety that the parents may be feeling, a prompt appointment should be scheduled. As the repair and correction of conditions progress, the parents may contact the office about problems the child is having, especially in feeding. Prompt response to their requests is required.




Etiology

The cause is a failure in the embryonic development of the fetus. It is considered a multifactorial genetic disorder and occurs in about 1 in 10,000 births (see the Genetic Disorders and Syndrome section).




Diagnosis

Cleft abnormalities are obvious during clinical inspection at birth.




Treatment

Cleft deformities usually are repaired surgically as soon as possible. Extensive deformities require a second repair. Special feeding devices can be tried. The child often requires speech therapy.




Prognosis

Prognosis is good for this disorder with surgical repair. Advances in plastic surgery have made the repair look as natural as possible.




Prevention

No prevention of this disorder is known.




Patient Teaching

Parents need instruction on care of the surgical repair and feeding of the infant. Help and encourage them to find and contact support groups in the community.











Genitourinary Conditions


Cryptorchidism (Undescended Testes)


Description

Cryptorchidism is failure of one or both of the testicles to descend from the abdominal cavity into the scrotum.



	ICD-9-CM Code
	752.51



	ICD-10-CM Code
	Q53.9 (Undescended testicle, unspecified)
(Q53.0-Q53.9 = 10 codes of specificity)






Symptoms and Signs

Cryptorchidism, or failure of the testicles to descend from the abdominal cavity into the scrotum, is detected at birth or shortly thereafter (Figure 2-28). The condition may be unilateral or bilateral. During infancy and early childhood, there are no symptoms, just the absence of the testes. The condition is more common in premature infants.
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Figure 2-28 Cryptorchidism and possible positions of the undescended testis. (From Gould BE: Pathophysiology for the health professions, ed 4, St Louis, 2011, Saunders.)








Patient Screening

This condition is palpable and observed during the newborn examination. Parents may request an appointment to discuss the condition and possible treatment. The anxiety of the parents calls for an appointment at the earliest convenience of the parents and the physician.




Etiology

The cause of failure of the testes to descend during the final fetal development is not clearly understood. Some experts suspect that hormones play a role.




Diagnosis

Diagnosis is by visual inspection and by palpation, starting above the inguinal ring and pushing downward on the inguinal canal toward the scrotum. The examination reveals no evidence of one or both testes in the scrotal sac. When the condition is bilateral, the scrotum appears underdeveloped.




Treatment

The testes often descend spontaneously during the first year of life. If this does not happen by 4 years of age, the treatment is to place the undescended testes into the scrotum by either surgical manipulation (orchiopexy) or hormonal drug therapy (B-HCG or testosterone). Treatment is important because untreated cryptorchidism may lead to sterility in the adult male. There is an increased risk of testicular cancer in untreated cryptorchidism.




Prognosis

Prognosis is good when surgical intervention can move the testicles down into the scrotum and secure them. This procedure is necessary in early childhood to prevent sterility and possible cancer later in life.





Prevention

There is no accepted form of prevention.




Patient Teaching

Parents need to be told the dangers of not employing suggested surgical intervention. After the procedure, they need instructions in caring for the incisions.




Wilms Tumor


Description

Wilms tumor, or nephroblastoma, is a highly malignant neoplasm of the kidney that affects children younger than 10 years. It is the most common kidney tumor of childhood and the fourth most common childhood cancer.



	ICD-9-CM Code
	189.0



	ICD-10-CM Code
	C64.9 (Malignant neoplasm of unspecified kidney, except renal pelvis)
(C64.1-C64.9 = 3 codes of specificity)






Symptoms and Signs

The most common presentation is a mass in the kidney region, which is often discovered by a parent or examining physician. The mass is firm, nontender, and usually confined to one side of the body. The patient may experience other symptoms resulting from compression caused by the tumor mass, metabolic alterations due to the tumor, or metastasis. These include hematuria, pain in the abdomen or chest, hypertension, anemia, vomiting, intestinal obstruction, constipation, weight loss, and fever.




Patient Screening

A child experiencing hematuria, pain, and vomiting and who has a noticeable mass in the kidney region requires prompt assessment.




Etiology

Wilms tumor is an adenosarcoma arising from abnormal fetal kidney tissue that is left behind during early embryonic life (Figure 2-29). The tissue begins unrestrained cancerous growth after the child is born. About 20% of cases of Wilms tumor are hereditary; however, there is no method to identify gene carriers. Wilms tumor is associated with several congenital anomalies, such as aniridia (absence of the iris) and genitourinary anomalies (such as, cryptorchidism and ambiguous genitalia), and is a part of some familial cancer syndromes. Most tumors are unilateral, but 10% are bilateral or multicentric.
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Figure 2-29 Wilms tumor in the lower pole of the kidney with the characteristic tan-to-gray color and well-circumscribed margins. (From Kumar V, Cotran R, Robbins S: Robbins basic pathology, ed 8, Philadelphia, 2008, Saunders.)








Diagnosis

A child suspected of having Wilms tumor often undergoes a physical examination to palpate the kidney mass, to seek associated congenital anomalies, and to look for signs of malignancy (e.g., increased size of liver and spleen, and lymphadenopathy). Blood tests are done to assess for anemia, as well as kidney and liver function. Specific tests that help determine the extent of disease include abdominal ultrasound, CT scan, and urinalysis. Surgery is necessary for complete staging of the tumor. Staging is based on the degree the tumor extends beyond the kidney capsule, the presence of metastasis, and whether there is bilateral kidney involvement.




Treatment

Prompt recognition and treatment are imperative because the tumor is locally invasive and tends to metastasize. Surgical removal of the tumor and accessible metastatic sites is followed by chemotherapy with or without radiation therapy. Most children are treated based on research protocols at pediatric cancer centers. The specific treatment choice is guided by tumor stage and histology.




Prognosis

Wilms tumor has one of the highest survival rates of all childhood cancers. The prognosis is largely based on stage and tumor histology. Patients with a low stage and favorable tumor histology have a greater than 90% cure rate. For those with high stage or unfavorable histology, the cure rate drops to close to 50%. Patients may suffer from renal impairment, hepatotoxicity, cardiotoxicity, or second malignancies as a result of their cancer therapy. Children should be followed regularly following completion of therapy to assess for recurrence of primary tumor and development of late effects due to treatment.




Prevention

No prevention is known.




Patient Teaching

Help and encourage parents to find and contact support groups in the community, and community resources that provide services to the child and the family.







Phimosis


Description

Phimosis is stenosis, or narrowing, of the opening of the foreskin in the male that leads to an inability to retract the foreskin. It is rare for the foreskin to be retractable in the neonatal period. This is normal and in some cases can persist into adolescence. Phimosis can be problematic if acquired after the neonatal period.




	ICD-9-CM Code
	605



	ICD-10-CM Code
	
N47.0 (Adherent prepuce, newborn)

N47.1 (Phimosis)

N47.2 (Paraphimosis)

(N47.0-N47.8 = 9 codes of specificity)
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Symptoms and Signs

The child may experience difficulty with urination, or the parents may have difficulty with cleaning the area under the prepuce of the glans penis, resulting in an accumulation of secretions. These symptoms may develop later in uncircumcised males, even into adulthood.




Etiology

Many male infants are born with phimosis; the cause is unknown.




Diagnosis

Diagnosis is made by visual examination and the inability to slide the prepuce back over the glans penis (Figure 2-30).
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Figure 2-30 Photo showing phimosis. (From Lewis SL, Dirksen SR, Heitkemper MM, Bucher L: Medical-surgical nursing: Assessment and management of clinical problems, ed 8, St Louis, 2011, Mosby.)








Treatment

Definitive treatment is circumcision, the surgical removal of the prepuce. This procedure, which used to be routine for male newborns, is usually performed in the first few days of life. An alternative treatment, when parents decide not to have the surgery performed on the male infant, is for the parents to gently wash the glans and prepuce with soap and water and gently slide the prepuce back over the glans. This procedure is done on a regular schedule and the prepuce is never forced over the glans. Topical steroid cream may also be useful.





Prognosis

The prognosis is good.




Prevention

Newborn circumcision prevents this condition.




Patient Teaching

Parents require instruction in caring for the incised area. When the parents decide to attempt manual manipulation of the prepuce, instruction is provided with emphasis on never forcing the prepuce over the glans. Parents must also be encouraged to cleanse and dry the area daily.










Diseases of the Digestive System


Congenital Pyloric Stenosis


Description

Pyloric stenosis, a congenital disorder, is a gastric obstruction associated with narrowing of the pyloric sphincter at the exit of the stomach. This condition may also be called congenital hypertrophic pyloric stenosis.



	ICD-9-CM Code
	750.5



	ICD-10-CM Code
	Q40.0 (Congenital hypertrophic pyloric stenosis)







Symptoms and Signs

The infant has episodes of projectile vomiting after feedings (Figure 2-31) and fails to gain weight. Symptoms usually begin at 2 to 3 weeks of age. The infant appears hungry, continues to feed, and yet fails to gain weight. If left untreated, the infant becomes dehydrated and experiences electrolyte imbalances. A small olive-shaped hard mass may be palpated in the region of the pyloric sphincter, and left to right peristalsis may be noted, followed by reverse peristalsis. The emesis contains no bile.
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Figure 2-31 Congenital pyloric stenosis. The abnormal narrowing of the opening of the pylorus causes episodes of projectile vomiting.








Patient Screening

The infant with sudden onset of projectile vomiting requires prompt assessment.




Etiology

There is a slight hereditary tendency, but the exact cause is unknown. It occurs four times more often in male than in female infants.




Diagnosis

The condition is diagnosed from the history and the patient's physical condition. Diagnostic studies include upper GI radiographic studies and ultrasonographic study of the pylorus.




Treatment

Treatment consists of surgical intervention in which the constricted pylorus is incised (pyloromyotomy) and sutured to relieve the obstruction.




Prognosis

The prognosis is good with prompt surgical intervention.




Prevention

No prevention is known.





Patient Teaching

Parents need instruction in care of the incision. Reinforce the importance of postoperative visits.




Hirschsprung Disease (Congenital Aganglionic Megacolon)


Description

Hirschsprung disease, a congenital condition, is an impairment of intestinal motility that causes obstruction of the distal colon.



	ICD-9-CM Code
	751.3



	ICD-10-CM Code
	Q43.1 (Hirschsprung's disease)







Symptoms and Signs

The symptoms and signs differ slightly depending on the age of the child experiencing an exacerbation of the condition. In the neonatal period, the newborn fails to pass meconium within 48 hours after birth. The infant may have bile-stained or fecal vomitus and does not want to feed. The abdomen becomes distended.

After the neonatal period, the symptoms and signs include a failure to thrive, with obstinate constipation, vomiting, and abdominal distention. When the condition worsens, the infant may become feverish and may have explosive, watery diarrhea.

The older child exhibits more chronic symptoms, such as constipation, abdominal distention, ribbonlike stools that are foul-smelling, easily palpable fecal masses, and visible peristalsis. The child appears malnourished and anemic.




Patient Screening

Infants or children with GI symptoms of bile-stained or fecal vomitus require prompt assessment, as do those children with obstinate constipation, especially when combined with vomiting and abdominal distention. Any child experiencing ribbonlike stools also should have prompt assessment.




Etiology

The defect lies in the abnormal innervation of the intrinsic musculature of the bowel wall. In Hirschsprung disease, the parasympathetic nerve ganglion cells are absent in a segment of the colon, usually in the rectosigmoid area. This deficiency of innervation results in lack of peristalsis in the affected portion of the colon and the succeeding backup of fecal material. The proximal portion of the colon becomes grossly distended, and intestinal obstruction results.

Statistics indicate that males are more likely than females to have a megacolon, and that the risk is increased in children with Down syndrome. It is believed to be a familial congenital disease.




Diagnosis

Diagnosis is based on family history, the clinical picture, radiographic studies of the bowel, and finally, biopsy that confirms the absence of the ganglionic cells.




Treatment

Treatment consists of relief of the obstruction by surgical intervention; the affected bowel is excised, and the normal colon is joined to the anus. A temporary colostomy is performed proximal to the aganglionic section of the colon. Electrolyte and fluid balance must be maintained. After the colon recovers function (6 months to 1 year), the colostomy is closed.




Prognosis

The prognosis varies depending on the extent of colon involvement and the success of surgical intervention. Ideally, the colon will heal and the colostomy can be closed within a year.




Prevention

No prevention is known for this apparently familial congenital disease.




Patient Teaching

Parents and the child require training on caring for the stoma along with dealing with the colostomy bags and drainage. Help and encourage families to find and contact support groups and other community resources. The parents, family, and child may require counseling. Provide nutritional and dietary information.











Metabolic Disorders


Cystic Fibrosis


Description

Cystic fibrosis (CF), an autosomal recessive inherited disorder, is a chronic dysfunction of a gene called the cystic fibrosis transmembrane conductance regulator (CFTR) that affects multiple body systems. It is the most common fatal genetic disease.




	ICD-9-CM Code
	277.0 (Cystic fibrosis)




	ICD-10-CM Code
	E84.9 (Cystic, fibrosis, unspecified)
(E84.0-E84.9 = 5 codes of specificity)


	Cystic fibrosis is coded according to the region involved. Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

Symptoms may become apparent soon after birth or may develop in childhood. The disease primarily attacks the lungs and the digestive system, producing copious thick and sticky mucus that accumulates and blocks glandular ducts. The clinical effects of CF can be immense, including a dry paroxysmal cough, exercise intolerance, pneumonia, bulky diarrhea, vomiting, and bowel obstruction. Pancreatic changes occur, with fat and fiber replacing normal tissue. Involvement of sweat glands causes increased concentrations of salt in sweat. Normal growth and ability to thrive are reduced (Figure 2-32). Sinus infections and diarrhea often accompany the other symptoms. Infertility is common.
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Figure 2-32 Major clinical manifestations of cystic fibrosis (CF) in a child.





E2-2

[image: image]
E2-2 The abnormal chloride transport associated with cystic fibrosis results in a lack of sodium chloride in the secretions of all exocrine glands, especially the pancreas, intestine, and bronchi. (From Damjanov: Pathology for the Health Professions, ed 4, 2012, Saunders.)









Patient Screening

Many of these children become suspect for the disease during the neonatal period while still in the newborn nursery. The condition may become apparent during routine well-baby examinations. When parents report that the child has developed a cough producing thick, sticky mucus, or failure to thrive despite adequate intake, prompt assessment of the child is indicated.




Etiology

CF is an inherited disorder and is transmitted as an autosomal recessive trait (see the Genetic Disorders and Syndromes section).




Diagnosis

Genetic testing can be done prenatally if parents are known to be carriers of a genetic mutation for this disorder. The diagnostic workup includes a family history, a pulmonary function test, radiographic chest film, and stool studies. A sweat test reveals elevated levels of sodium and chloride and confirms the diagnosis.




Treatment

CF is considered a fatal disease. However, early diagnosis and treatment have greatly increased life expectancy during the past few decades. The treatment is supportive measures that help the child to lead as normal a life as possible and that prevent pulmonary infections. These measures include the use of a high-calorie, high sodium chloride diet; chest physiotherapy; vitamin supplements with vitamins A, D, E, and K; increased fluid intake; and pancreatic enzyme supplementation to aid in digestion. Patients may require insulin to treat CF-associated diabetes. Broad-spectrum antibiotics are used aggressively to treat infection, and drugs are given that thin the mucus. Percussive therapy to dislodge mucous is helpful. Breathing treatments with aerosols using nebulizers is also helpful. Oxygen therapy may be required. Some patients with CF may be candidates for lung transplantation. CF patients are encouraged to avoid exposure to dust, dirt, household chemicals, smoke, fumes, fireplace smoke, mold, and mildew.




Prognosis

Because CF is considered a fatal disease, the long-term prognosis is not favorable. Early diagnosis and compliance with treatment have improved the possibility for these children to have as near normal a life as possible and an increased life expectancy. At the present time, life expectancy of a CF patient in the United States has increased into the 30s. Many have graduated from high school and some have completed a college degree.





Prevention

CF is genetic, and no prevention is known.




Patient Teaching

The family needs emotional support and teaching about the disease; referral to genetic counseling is helpful. Help and encourage the family to find and contact support groups and other resources in the community.




Phenylketonuria


Description

Phenylketonuria (PKU) is an inborn error in the metabolism of amino acids that causes brain damage and mental retardation when not corrected.



	ICD-9-CM Code
	270.1



	ICD-10-CM Code
	E70.0 (Classical phenylketonuria)








Symptoms and Signs

In this defect, an enzyme needed to change an amino acid (phenylalanine) in the body into another substance (tyrosine) is lacking. As a result, phenylalanine accumulates in the blood and urine and is toxic to the brain. Symptoms may not begin until the infant is 4 months old when a characteristic musty odor of the child's perspiration and urine is noted. Other signs include rashes, irritability, hyperactivity, personality disorders, and evidence of arrested brain development.




Patient Screening

Screening of all newborns is mandatory in all states, and a positive screen indicates immediate dietary intervention. Prompt assessment is indicated when a parent or caregiver reports that the infant has a musty smell, especially in the urine.




Etiology

PKU is inherited as an autosomal recessive trait and causes defective enzymatic conversion in protein metabolism, resulting in the accumulation of phenylalanine in the blood (see the Genetic Disorders and Syndromes section).




Diagnosis

PKU is detected by mandatory screening of the newborn blood. A positive Guthrie test result indicates the presence of phenylalanine in the blood. The urine is tested for phenylalanine derivatives.




Treatment

The treatment is to place the infant on a phenylalanine-free diet that allows the infant to grow with normal brain development. Individuals with PKU must eat a diet low in phenylalanine for the rest of their lives. Because natural proteins contain phenylalanine, the patient must remain on a protein-restricted diet. Restrictions or elimination of the following food is required: meat, chicken, fish, cheese, nuts, and dairy products. The newborn cannot have breast milk with its high levels of phenylalanine. Some starchy foods, including potatoes, corn, pasta, and bread, require close monitoring. The sweetener aspartame used in diet soda and diet food is metabolized into substances including phenylalanine.




Prognosis

The prognosis is excellent when the infant is placed on a phenylalanine-free diet soon after birth. Late dietary intervention does not reverse brain damage.




Prevention

No prevention is known.




Patient Teaching

Close follow-up with testing for phenylalanine levels in the blood may allow some modification of the difficult dietary restrictions. Emotional support is important for the child and the parent. Genetic counseling is advised. Help parents to find the dietary information essential to listing food and substances high in phenylalanine.















Endocrine Syndromes

Klinefelter syndrome and Turner syndrome are examples of genetic, chromosomal diseases that are not inherited. They result from nondisjunction, or the failure of a chromosome pair to separate, during gamete production (Figure 2-33).
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Figure 2-33 Pathogenesis of sex chromosome abnormalities (Turner and Klinefelter). (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2011, Saunders.)





Humans normally have 46 chromosomes: 22 pairs of autosomes and 2 sex chromosomes. The technical notation for a human female is 46,XX and for a male, 46,XY. In a fertilized ovum, one chromosome from each pair of autosomes originates from the mother's ovum, and the other from the father's sperm. Each ovum normally contains a single X chromosome. Sperm cells may contain either an X or a Y chromosome. If a sperm bearing the X chromosome fertilizes the ovum, the fetus develops into a female. A sperm carrying the Y chromosome produces a male fetus. Sometimes, through what may be described as an accident of nature, extra chromosomes or the absence of chromosomes in the fertilized ovum cause congenital syndromes with a variety of physical and mental developmental effects (Figure 2-34).
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Figure 2-34 Line art comparing features of individuals with Klinefelter syndrome and Turner syndrome. (From Damjanov I: Pathology for the health professions, ed 4, St Louis, 2012, Saunders.)






Klinefelter Syndrome


Description

Klinefelter syndrome (XXY condition) is male hypogonadism, appearing in males after puberty with at least two X chromosomes and one or more Y chromosomes (typically the 47,XXY pattern).



	ICD-9-CM Code
	758.7



	ICD-10-CM Code
	Q98.4 (Klinefelter syndrome, unspecified)
(Q98.0-Q98.9 = 9 codes of specificity)






Symptoms and Signs

The presence of two X chromosomes in affected males causes abnormal development of the testes and reduced levels of the male hormone testosterone. Puberty begins at the usual time and usually results in a normal-size penis, but the testes are small and body hair is scant. In general, the person appears normal, except for exceptionally long legs, above average height, and reduced muscle development. The most significant problem associated with Klinefelter syndrome is infertility resulting from azoospermia. Only rarely are patients fertile; these individuals have the mosaic form that carries the extra X chromosome in only one cell line. Other alterations include a mild delay in language acquisition and increased risk of behavioral and learning disabilities. Some affected individuals have mild to more significant intellectual impairment. The mammary glands may be enlarged in about half of the cases. Possible complications include osteoporosis and chronic pulmonary disease. Other complications may include autoimmune disorders, vein disease, osteoporosis, breast cancer, or tooth decay.




Patient Screening

The male infant appears normal at birth, and symptoms are usually not noted until puberty. The condition may be discovered during a routine sports or pre-camp physical. In other situations, the parent may call to discuss the delay in sexual maturation of the young male. Considering the anxiety that the family may be experiencing, an assessment should be performed promptly.




Etiology

Klinefelter syndrome results from the presence of at least two X chromosomes, typically the 47,XXY pattern. The extra X chromosome may be of either maternal or paternal origin. Other variants include XXYY, XXXY, and XXXXY. The disease is not inherited but results from a nondisjunction during gamete formation. This disorder affects an estimated 1 in 500 to 600 liveborn males.




Diagnosis

The diagnostic workup includes a physical examination, serum and urine gonadotropin level determination, and semen analysis. A chromosomal smear analysis confirms the diagnosis and differentiates between the mosaic and true form of Klinefelter syndrome.




Treatment

At the time of normal puberty, long-term hormone replacement with testosterone by injection or a transdermal patch is given, usually under the supervision of an endocrinologist. Testosterone is necessary for the maintenance of normal sexual function, and normal muscle and bone mass. However, fertility cannot be restored. Many patients report an improvement in energy and emotional stability with hormone therapy. Supplemental calcium intake is prescribed to help prevent osteoporosis.




Prognosis

There is no cure for the syndrome, and natural fatherhood probably will never be achieved. Alteration of intelligence correlates with the number of extra X chromosomes. Many of these males achieve in their chosen profession and are productive members of society.




Prevention

Because Klinefelter syndrome is a chromosomal disorder, no prevention is known.




Patient Teaching

Inform the patient and family of the importance of follow-up appointments to monitor hormone replacement and identify the target dosage. Explain the importance of adhering to the prescribed dosage schedule of medication to maintain proper blood levels. Describe the possible adverse effects of testosterone therapy, such as insomnia, anxiety, tremors, and dizziness; tell the patient to report these or other symptoms to the attending physician. Refer the patient and family to Klinefelter Syndrome and Associates for support, meetings, and conventions.








Turner Syndrome


Description

Turner syndrome is a chromosomal disease that occurs in females with a single sex chromosome, 45,XO.




	ICD-9-CM Code
	758.6



	ICD-10-CM Code
	
Q55.4 (Other congenital malformations of vas deferens, epididymis, seminal vesicles, and prostate)

Q96.9 (Turner's syndrome, unspecified)

(Q96.0-Q96.9 = 7 codes of specificity)
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Symptoms and Signs

Turner syndrome is the most common disorder of gonadal dysgenesis in females. At birth, the ovaries are immature or absent, and the female infant appears short, with low-set ears, swollen hands and feet, and webbing of the neck. As these children grow, they experience lack of sexual maturation along with amenorrhea, sterility, dwarfism, and cardiac and kidney defects. Cardiac defects may include coarctation of the aorta in the infant and in adulthood aortic dissection due to cardiovascular disease. If ovaries were present at birth, they slowly begin to disappear, leaving only small amounts of tissue. If the ovaries do not disappear, they typically contain no eggs, eliminating the possibility of pregnancy. Most of these female children may experience delayed speech and ambulation; however, they usually are of normal intelligence.




Patient Screening

Well-baby examinations may reveal signs of the disorder. The baby is referred for chromosome studies to confirm the diagnosis. As the child matures, appointments may be needed to assess possible cardiac or renal disorders.




Etiology

Turner syndrome results from a loss of the second X chromosome caused by nondisjunction during gamete formation. The anomaly is seen in about 1 in 2500 live female births.




Diagnosis

Chromosomal smear studies show only one X chromosome instead of the normal 46,XX chromosomal pattern.




Treatment

Symptoms can be reduced by estrogen and growth hormone therapy. Surgical correction may be indicated for certain anomalies, such as webbing of the neck. Emotional support for the patient and the family helps them to develop strategies for coping with low self-esteem, body image disturbance, and potential cardiac or renal disorders that may develop.




Prognosis

There is no cure for this genetic disorder; however, the prognosis is good if the patient has no other complicating conditions, including cardiac or kidney disorders. Moderate degrees of learning disorders are common. These females will never be able to conceive their own child because they have no ovaries to produce eggs.




Prevention

Because Turner syndrome is a chromosomal disorder, there is no prevention. These individuals are sterile; therefore, they will have no offspring who could inherit the disorder.




Patient Teaching

Help the child and parents to find and contact support groups and community resources. Encourage the family to help the girl build self-esteem and confidence. Make referrals for genetic counseling if requested.












Childhood Diseases

Nothing causes more anxiety than a seriously ill child. Pathologic processes in children pose special threats because children are constantly changing physically and functionally. The journey through childhood normally results in maturation and expansion of the body's natural immune defense mechanisms. In addition, rapid advances in treatment and preventive medicine enable us to control many infectious diseases that formerly caused serious illness and disabling complications, even death. However, many infections and disease syndromes can interrupt the normal growth and development of any child. The following section describes the common diseases that affect children.


Infectious Diseases

Although the infant acquires limited natural immunity from the mother, the growing child is vulnerable to many infectious diseases and the disabilities that they cause. Many of these communicable diseases can be prevented. Dramatic results have been achieved in pediatric medicine through routine prophylactic immunization with vaccines that build specific and prolonged protection. To prevent epidemics of contagious diseases, all states in the United States require that children have inoculations before entering school (Figure 2-35) (see the discussion of immunity in Chapter 3).

[image: image]
Figure 2-35 Centers for Disease Control and Prevention (CDC) Schedule of Recommended Childhood and Adolescent Immunization.






Chickenpox (Varicella Zoster)


Description

Chickenpox is a highly contagious, acute viral infection that is common in children and young adults.



	ICD-9-CM Code
	052.9



	ICD-10-CM Code
	B01.9 (Varicella without complication)
(B01.0-B01.9 = 7 codes of specificity)






Symptoms and Signs

Chickenpox is a systemic disease with superficial cutaneous lesions that begin as red macules that progress to papules and then finally become vesicles that form crusts. The lesions first are seen on the face or the trunk and then spread over the extremities; they can be distributed everywhere on the body and even have been found internally. A day or two before the rash appears, the patient may experience fever, malaise, and anorexia. The lesions can continue to erupt for 3 to 4 days and cause intense itching. Recovery is usually complete within 2 weeks, leaving the person with lifetime immunity. Some possible complications include secondary bacterial infection, viral pneumonia, conjunctival ulcers, and Reye syndrome (Figure 2-36).

[image: image]
Figure 2-36 Chickenpox (varicella). (From Hill MJ: Skin disorders—Mosby's clinical nursing series, St Louis, 1994, Mosby.)








Patient Screening

Contagious diseases present a challenge in the patient-screening process. Many physicians prefer not to have the contagious patient in the regular reception area. Many pediatricians have a “sick child” waiting room and a regular waiting room. At offices that have no “sick child” waiting area, the child is immediately placed in an examination room and the physician is notified. Some physicians prefer to have a telephone staff person obtain symptoms, body temperature information, and other pertinent information over the telephone, along with a telephone number where the parent can be reached. The physician reviews the information and calls the parent back to discuss the situation.




Etiology

The causative organism is the varicella-zoster virus (VZV), also known as human herpes virus 3 (HHV-3), a member of the herpes virus group. The virus is transmitted by direct or indirect droplet nuclei spread from the respiratory tract of the infected person or a carrier. Fluid from the cutaneous lesions is also infectious, but dried crusty lesions are not contagious. The patient is considered contagious for 1 to 2 days before the eruptions until about 6 days after the eruptions. The incubation period is 2 to 3 weeks.




Diagnosis

Chickenpox usually is diagnosed via the history of exposure and the presence of characteristic cutaneous eruptions. Although laboratory testing is not usually necessary, the VZV can be visualized when a culture of vesicular fluid is examined microscopically. After the infection, antibodies are found in the serum.




Treatment

Palliative treatment to alleviate pruritus includes cool bicarbonate of soda baths followed by a cornstarch dusting or the application of calamine lotion. This helps to control scratching that can lead to secondary infection and scarring. Other comfort measures include the administration of acetaminophen for fever and pain. Caution: Aspirin is not given to children with chickenpox because of the risk of Reye syndrome. In some cases, treatment with antiviral drugs (e.g., acyclovir) may be prescribed. The patient must be isolated until all lesions have crusted.




Prognosis

Prognosis is good for recovery from chickenpox. The patient may have scarring from eruptions. Individuals who have had chickenpox are at risk of developing herpes zoster (shingles) later in life.




Prevention

A varicella virus vaccine (varicella virus vaccine [Varivax]) is available for protection against chickenpox. For children, an injection of the vaccine at 12 to 18 months of age is recommended with a second dose after 24 months of age. For adolescents and adults, a second dose is administered 4 to 8 weeks after the first dose.

Patients who are immunocompromised or otherwise at high risk can be given the varicella-zoster immune globulin within 4 days of exposure.




Patient Teaching

Reinforce the need for good hand washing along with the use of tissues during coughing or sneezing episodes and the proper handling and disposal of soiled tissues. Encourage parents to minimize contact these children may have with others during the contagious period, which is 1 to 2 days before the eruptions until about 6 days after the eruptions.


[image: image] Enrichment

Recording Causes of Absenteeism in Schools



Some schools or school corporations are now requesting that parents calling in a child as ill and unable to attend school report symptoms. Records are kept concerning presence of elevated temperature, coughing, sneezing, upset stomach with nausea and vomiting, diarrhea, or any rash. This allows the tracking of trends of illnesses to be reported to the Centers for Disease Control and Prevention (CDC).




[image: image] Enrichment

Prevention of Disease Spread during Athletic Events



Precautions to be taken during athletic events or participation help to prevent the spread of bacteria and viruses. Observe ball handlers and see that they have a tendency to use their saliva on their hands to have a better grip on the football or basketball. Encourage individuals to wash hands with soap and water and to shower after athletic activities. Wrestling or any contact sport where a mat is used provides an area that holds body perspiration and saliva. After each contact set, it is important that the mat be washed down with a 10% bleach solution. Any uniform or piece of equipment that has blood on it must be cleansed with the 10% bleach solution. Athletes should shower after contact sports, such as wrestling.






[image: image] Enrichment

Vaccines



A vaccine is a suspension of dead or attenuated organisms given to stimulate an active immune response that produces more or less permanent resistance to pathogenic organisms and viruses. Booster doses are smaller amounts of the original vaccine given at specified intervals to maintain serum antibody levels. Vaccines are controlled for potency and stability and are tested for safety and effectiveness. Some vaccines are grown in bird eggs or in animal organs or are weakened with chemicals. The patient is screened for certain allergies or previous reactions to vaccines. Local responses of soreness, redness, and swelling at the site of injection are common. Untoward responses include high fever, generalized swelling, difficulty in breathing, severe headache, arthralgia, and seizures. Any of these symptoms should be reported immediately to the physician. It should be noted that there is no link between any vaccine and the development of autism spectrum disorders. Initial reports indicating a putative link have been retracted as falsified data, and in 2009, the U.S. vaccine court ruled that there is no evidence of any link between the MMR vaccine and autism. Parents expressing concerns regarding these claims should be counseled as to the true risks and benefits of vaccines.

Toxoids use an altered form of a bacterial toxin to stimulate antibody production and thereby impart protection against toxins.

Individuals with autoimmune diseases must not be given vaccines containing live microorganisms.









Diphtheria


Description

Diphtheria is an acute communicable disease that causes necrosis of the mucous membrane in the respiratory tract.




	ICD-9-CM Code
	032.9 (Unspecified)




	ICD-10-CM Code
	A36.9 (Diphtheria, unspecified)
(A36.0-A36.9 = 12 codes of specificity)


	Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

The patient, most often a child, has sore throat, dysphagia, a cough, hoarseness, and chills. Fever, swollen regional lymph nodes, foul breath, and in some cases, cyanosis can be noted. As the bacteria invade the nasopharynx, they multiply and produce a powerful exotoxin that travels in the blood throughout the body. Locally, the infection and inflammation cause grayish patches of thick mucous membrane to appear along the respiratory tract known as pseudomembrane, or false membrane. The membrane, which can be extensive, is composed of bacteria, inflammatory cells, dead tissue, and fibrin; it is surrounded by inflammation and swelling that can interfere with the airway, impairing swallowing and speech. As the toxin is absorbed, it affects other vital organ systems, with many possible complications, including otitis media, pneumonia, myocarditis, and paralysis.

Carriers, although infected, remain asymptomatic and do not contract active infection themselves.




Patient Screening

Children with fever, chills, and respiratory difficulties require prompt assessment. When a parent reports a child with respiratory difficulties, most protocols recommend the child be seen in an emergency facility.




Etiology

The causative bacteria, Corynebacterium diphtheriae, are present in the nasopharynx of infected people or carriers and are transmitted by airborne respiratory droplets. The incubation period is 2 to 5 days. The patient is contagious for 2 to 4 weeks if untreated or for 1 to 2 days after initiating antibiotic treatment. Carriers of the disease remain asymptomatic, but can infect the inadequately immunized individual.




Diagnosis

The presence of the characteristic membrane adhering to the throat is diagnostic. Culture of the throat and laboratory stains is positive for C. diphtheriae, and antibodies are found in the serum. Immunity or susceptibility can be determined by the Schick test.




Treatment

Diphtheria antitoxin is given as soon as possible. The administration of antibiotics, such as penicillin and erythromycin, is indicated to kill the organism. The patient is isolated, restricted to bed rest, and given a diet as tolerated. The patient is observed for the possible complications related to systemic involvement. Carriers are given antibiotics to eliminate the organisms from their respiratory tract.




Prognosis

With prompt intervention and completion of antibiotic drug therapy, the prognosis is good.




Prevention

Diphtheria, once common in North America and Europe, can be prevented by the administration of diphtheria toxoid to produce active immunity. Inoculation begins at 2 to 3 months in the form of DTaP vaccine, with booster doses given at appropriate intervals during childhood. Adults should have a booster inoculation to ensure that immunity still exists. Therefore, when an injection to prevent tetanus is administered to adults, the inoculation Tdap should be administered. This is also helpful in preventing outbreaks of whooping cough.




Patient Teaching

Reinforce the need for good hand washing and the use of tissues during coughing or sneezing episodes. Instruct on the handling and disposal of soiled tissues. Encourage parents to minimize the contact that these children may have with others during the contagious period, which continues for 1 to 2 days after starting antibiotic therapy. Emphasize the importance of routine immunizations for children.







Mumps (Epidemic Parotitis)


Description

Mumps is an acute communicable viral disease causing inflammation and swelling of one or both parotid glands.




	ICD-9-CM Code
	072.9 (Without mention of complications)




	ICD-10-CM Code
	B26.9 (Mumps without complication)
(B26.0-B26.9 = 11 codes of specificity)


	Refer to the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificity of pathology.
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Symptoms and Signs

The patient, usually a child, has tenderness in the neck in front of and below the ears in the region of the parotid glands and pain on swallowing (Figure 2-37). Patients also may experience a rash, headache, muscle aches, and a low-grade fever, with loss of appetite and an earache that is aggravated by chewing. A common complication of the disease in the adult male is mumps orchitis, which may lead to sterility. Often the infection is a subclinical illness without noticeable symptoms.

[image: image]
Figure 2-37 Submaxillary mumps in an infant. (From Grimes D: Infectious diseases—Mosby's clinical nursing series, St Louis, 1994, Mosby.)









Patient Screening

Contagious diseases present a challenge in the patient-screening process. Many physicians prefer not to have the contagious patient in the reception area. When the parents feel an office visit is warranted, the child is immediately placed in an examination room, and the physician is notified. Some physicians prefer to have a telephone staff person obtain symptoms, body temperature information, and other pertinent information over the telephone, along with a telephone number where the parent can be reached. The physician reviews the information and either calls the parent back or has the telephone staff person call the parent back with instructions for care.




Etiology

The causative agent of mumps is an airborne virus that is spread by droplet nuclei from the respiratory tract. The incubation period is long, usually 14 to 21 days. The patient is contagious for 1 to 7 days before the swelling of the parotid glands and up to 9 days thereafter. Lifelong immunity develops after a clinical or subclinical infection; active immunization with the mumps vaccine also affords prolonged immunity.




Diagnosis

Diagnosis is made from a history of exposure and a clinical picture that includes swelling of the parotid glands. The male patient is assessed for tenderness of the testes. Serum amylase is often elevated. A new polymerase chain reaction (PCR) test has been developed for diagnostic confirmation when needed.




Treatment

Acetaminophen is given, and warm or cold compresses are applied for pain. A soft or liquid diet can help to minimize discomfort when eating. The male patient who is experiencing testicular tenderness and swelling may need scrotal support. Isolation of the patient is helpful in preventing the spread of the disease.




Prognosis

Most children recover from mumps; however, orchitis, meningitis, and encephalitis are possible complications of mumps.




Prevention

Childhood immunization is the best prevention. Children should receive the first immunization of MMR at the age of 12 months. The second dose should be given before the child enters school and can be given within 1 month of the initial immunization. An unimmunized person should be referred to a physician for active immunization within 48 hours of contact to prevent or alter the severity of the disease. Good hand washing and proper handling of soiled tissue helps prevent the spread of the disease among family members and other contacts.




Patient Teaching

Reinforce the need for good hand washing and proper handling and disposal of soiled tissues. Discuss the airborne viruses responsible for mumps and discuss the means of preventing the spread of the disease. Emphasize the importance of routine immunizations for children.







Pertussis (Whooping Cough)


Description

Whooping cough is a highly contagious bacterial infection of the respiratory tract.



	ICD-9-CM Code
	033.9 (Unspecified organism)




	ICD-10-CM Code
	A37.90 (Whooping cough, unspecified species without pneumonia)
(A37.0-A37.91 = 8 codes of specificity)






Symptoms and Signs

The disease has three stages: (1) the highly contagious catarrhal stage, when the child seems to have a common cold; (2) the paroxysmal stage, when the cough becomes violent, ending in a high-pitched inspiratory whoop, often followed by vomiting of thick mucus; and (3) a convalescent period, when the cough gradually diminishes.




Patient Screening

A child exhibiting symptoms of violent coughing with high-pitched inspiratory whoop and vomiting of thick mucus requires prompt attention.





Etiology

The pertussis bacillus Bordetella pertussis reproduces in the respiratory tract, where it releases a toxin that leads to necrosis of the mucosa with a thick exudate. It is transmitted by droplet nuclei spread via direct or indirect contact with nasopharyngeal secretions of the contagious patient.




Diagnosis

Bacterial studies of nasopharyngeal mucus are positive for the pertussis bacillus. A PCR test can also be performed. The patient's WBC count usually is elevated.




Treatment

Erythromycin is the antibiotic of choice for treatment. Fluid intake is encouraged to prevent dehydration. A nutritious diet is important to prevent weight loss. Quiet and rest are required because the episodes of prolonged coughing cause exhaustion and weakness. The patient should be observed closely for respiratory distress. Bronchopneumonia, convulsions, or hemorrhages are possible complications of severe disease.




Prognosis

With prompt intervention, hydration monitoring and maintenance, and antibiotic therapy, the prognosis is good. However, when untreated, pertussis can be fatal.




Prevention

Pertussis can be prevented by immunization with the pertussis vaccine. Childhood immunization is the best prevention and a booster is recommended in early adolescence. Good hand washing and proper handling of soiled tissue help prevent the spread of the disease among family members and other contacts. Emphasize the importance of routine immunizations for children. The development of the acellular vaccine has appeared to make the inoculations safer with fewer side effects. Increase in the incidence of adults with whooping cough is being noted. It is recommended that all adults receive the Tdap immunization every 10 years to reduce the incidence of whooping cough.




Patient Teaching

Reinforce the necessity of good hand washing and proper handling and disposal of soiled tissues. Discuss the airborne microbe responsible for pertussis, and discuss methods of preventing airborne spread of the disease. Emphasize the importance of routine immunizations.







Measles (Rubeola)


Description

Measles is an acute, highly contagious viral disease.



	ICD-9-CM Code
	055.9 (Without mention of complications)




	ICD-10-CM Code
	B05.9 (Measles without complication)
(B05.0-B05.9 = 7 codes of specificity)






Symptoms and Signs

Early symptoms include cough, coryza, conjunctivitis, and photophobia. The child has a fever, followed in 3 to 7 days by a red, blotchy rash. The rash starts behind the ears, hairline, and forehead and then progresses down the body (Figure 2-38). Before the eruption of the rash, Koplik spots can be detected on the oral mucosa as tiny white spots on a red background (Figure 2-39).

[image: image]
Figure 2-38 Rubeola (measles) rash on the third day. (From Grimes D: Infectious diseases—Mosby's clinical nursing series, St Louis, 1994, Mosby.)





[image: image]
Figure 2-39 Koplik spots on the buccal mucosa 3 days before eruption of rubeola (measles) rash. (From Grimes D: Infectious diseases—Mosby's clinical nursing series, St Louis, 1994, Mosby.)








Patient Screening

Contagious diseases present a challenge in the patient-screening process. Many physicians prefer not to have the contagious patient in the reception area. When the parents feel an office visit is warranted, the child is immediately placed in an examination room and the physician is notified. Some physicians prefer to have a telephone staff person obtain symptoms, body temperature information, other pertinent information, and a telephone number over the telephone. The physician reviews the information and either calls the parent back or has the telephone staff person call the parent back with instructions for care.




Etiology

The causative agent of measles is the measles virus, specifically a paramyxovirus of the genus Morbillivirus. The infection is airborne, spread by direct contact with secretions from the nose or throat. The patient is contagious from about 4 days before the onset of the rash until about 4 days after the onset. The incubation period is 8 to 12 days after exposure.




Diagnosis

Diagnosis is based on a history of exposure and the clinical picture, which includes the rash and the presence of Koplik spots on the oral mucosa.




Treatment

Uncomplicated measles runs its course in 7 to 10 days. Acetaminophen is given to treat the fever. If the fever is persistently high, tepid sponge baths may be given. The eyes may be protected from bright light as a comfort measure. If secondary infection occurs, antibiotics are prescribed to treat the infection.




Prognosis

The prognosis for uncomplicated measles is good. The complications of measles include pneumonia, otitis media, conjunctivitis, and encephalitis. Refer to the Alert box about Subacute Sclerosing Panencephalitis for delayed complications of the disease.




Prevention

Inoculation with the live measles vaccine is given during childhood to protect the individual and prevent epidemics of the disease. The first combination inoculation for measles, mumps, and rubella is given at age 12 to 18 months with a booster inoculation as the child starts school. Measles immune globulin given 5 days after exposure to the disease creates passive immunity in unimmunized individuals at high risk. An attack of the disease usually creates immunity for life.




Patient Teaching

Reinforce the necessity of good hand washing and proper handling and disposal of soiled tissues. Discuss the airborne microbe responsible for measles, and discuss methods of preventing airborne spread of the disease. Emphasize the importance of routine immunizations for children.


[image: image] Alert!


Subacute Sclerosing Panencephalitis

Parents are encouraged to have their children immunized against measles.

Subacute sclerosing panencephalitis (SSPE), an infectious condition of the CNS, is considered a rare disorder and is listed as such in the National Organization for Rare Disorders (NORD). SSPE, one of three forms of encephalitis occurring secondary to the measles virus, evolves after reactivation of the dormant measles virus. The reactivation of the latent measles virus causes a cerebral infection. This infectious process causes atrophy of the cortical areas of the brain, demyelination of the nerves, or ventricular dilation. The brain tissue is diffusely inflamed. Symptoms of this progressive neurologic disorder emerge with an insidious onset and are identified by progressive motor and mental or intellectual deterioration, including personality changes, and neurologic deterioration subsequently resulting in severe dementia. Seizures, blindness, and fever are additional symptoms. Motor involvement leads to periodic involuntary movements and eventual decerebrate rigidity. The patient usually is 5 to 20 years of age and has experienced an attack of measles in the prior 2 to 10 years. The onset of this inappropriate immune response very rarely follows measles immunization.

SSPE is diagnosed from symptoms and a history of previous occurrence of the measles or recent measles immunization. CSF shows elevated gamma globulin levels. The antibody titer is elevated, indicating presence of measles virus antibodies.
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1. Measles, mumps, and rubella vaccine (MMR). (Minimum age: 12 months) The second dosage may be administered before age 4 years,
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ICD9-CM Code 74190 (Meningocele without nention of hydmecephalus)

ICD-10-CM Code QO5.8 (Sacral spina bifida without hydrocephalus)

Meningocele is coded according to the region affected. Referto the physician's diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the
greatest specificity of pathology.
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ICD9-CM Code | 605

ICD-10-CM Code | N47.0 (Adherent prepuce, neoborn)
NA7.1 (Phimosis)
NA47.2 (Paraphimosis)
(N47.0N47.8 =9 codes of specificity)
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ICD-9-CM Code 277.0 (Cystic fibrosis)

ICD-10-CM Code EB4.9 (Cysfc, fibrosis, unspecified)
(EB4.0E84.9 =5 codes of specificity)

Cystic fibross s coded according o the region involocd. Refer o the physician’s diagnosis and then to the current editions of the ICD-3-CM and ICD-10-CM coding manuals o ensure the
greatest specificity of pathology.
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ICD-9-CM Code 741.90 (Myelomeningacele without niention of hydrocephalus)

ICD-10-CM Code QU5.8 (Sacral spina bifida without hydrocephalus)

Myelomeningocele s coded according to the region affected. Refer to the physician’s diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals o ensure
the greatest specificity of pathology and any appropriate neodificrs






OEBPS/images/c00002_f002-027-9780323228367.jpg
Congenital hip dysplasia

Bilateral clubfoot
A (talipes equinovarus) Unilateral cleft lip





OEBPS/images/B9780323228367000027_t0085_group0.png
ICD9-CM Code | 7410 (With spina bifida only)
3313 (Conmunicating)
3314 (Obstructive)

ICD-10-CM Code | Q05.4 (Unspecified sina bifida with hydrocephalus)
QU7.01 (Arnold-Chiari syndrome with spina bifida)
QU7.02 (Arnold-Chiari syndrome with hydrocephalus)
QU7.03 (Arnold-Chiari syndrome with spina bifida and hydmeephalus)
GI1.0 (Comnunnicating hydmeephalus)
(G91.0G91.9 =7 codes of specificity)
GO1.1 (Obstructive hydrocephalus)
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ICD-9-CM Code 755.63 (Other congenital deformity of hip joint], congenilal anteversion of foniur neck])
7543 (Congenital didocation of hip)

ICD-10-CM Code Q5.8 (Other congenital deformities of hip)
(Q65.0-065.9 = 15 codes of specificity)
Q5.2 (Congenital dislocation of hip, unspecified)

Refer to the physician’s diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificty of pathology.
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ICD9-CM Code 749.20 (Cleft palate with clef i, unspecified)

ICD-10-CM Code Q47.9 (Unspectfcd clef palate with unilateral clef ip)
(Q37.0-037.9 = 8 codes of specificity)

Cleft palate and lip are coded by type. Refer o the physician’s diagnosis and then to the current editions of the ICD-3-CM and ICD-10-CM coding manuals to ensure the greatest specificity
of ptitology and any appropriate modifiers
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Primary Tumor (pT)

X Primary tumor cannot be assessed.
O No evidence of primary tumor

Tis Melanoma in sit (aty pical melanotic hy perplasia, severe melanotic dysplasia)

1 Tumor 1 mmor less in thickness, a = without ulceration and mitosis <1/mn¥, b = with ulceration and mitoses >1/mn?

2 Tumor more than 1 mmbut not more than 2 mm in thickness, a = without ulceration, b = with ulceration

3 Tumor more than 2 mmbut not more than 4 mm in thickness, a = without ulceration, b = with ulceration

Pt Tumor more than 4 mmin fhickness, a = without ulceration, b = with ulceration

Lymph Node (N)

NX Regional lymph nodes cannot be assessed.

NO No regional lymph node metastasis

N1 One positive lymph node, a - intraly mphatic micrometastasis, b= macrometastases

N2 Two to hree positive lymph nodes, a= micrometastasis, b= macrometastases, ¢ = in transit metastasis without netastatic nodes
N3 Four or more mefstatic nodes or matted nodes or in transit etastasis with metstatic nodes

Distant Metastasis (M)

MX Presence of distant metastasis cannot be assessed.
MO No distant metastasis

Mia | Metastases to skin, subcutaneous tissue, or distant ly mph nodes; norml lactic acid dehy drogenase (LDH)
Mib | Metastases to lung, normal LDH

Mic | Allother visceral metastases with normal LDH, any distant metastasis with elevated LDH

Clinical Stage Grouping

Stage0 | Tis NO Mo
Stage IA | Tla, No Mo
Stage IB | TIb, T2a No Mo
Stage IA| T2bT3a No Mo
Stage B | T3b, T4a No Mo
Stage IIC | T4b No Mo
Stage Il | Any T NI, N2, orN3 Mo
Stage IV | Any T Any N M1
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Organism

[Reservoir

Infection or Disease

Bacteria

Escherichia coli (E. coli)

Colon, manure

Enteritis, mild io severe

Staphylococcus aureus
Note: See section on Infection for discussion
on methicillinresistant strains of S, aureus

(‘superbugs”)

Skin, hair, anterior nares

Wound infection, preumonia, food poisoning, cellulis

Streptococcus (B-hemolytic group A) organisms

Oropharyn, skin, perianal area

“Strep throat,” theumatic fever, scarlet fever, inyetigo

Stropococcus (f-hemolytic group B) organisms

Adhlt genitalia

Urinary tract infection, wound infection, endometritis

Clostidiun difficile (C. difficile)

Mycoba cterium tuberculoss

Contaminated surfaces or spores transferred on unclean hands
ofothers

Lungs

Serious intestinal condiions such as colitis

Tuberculosis

Neisseria gonorrhoene

Genitourinary tract, rectum, mouth, eye

Gonorrhea, pelvic inflamnwtory disease, infectious
arthvifs, conjunctivitis

Ricketisia rickettsii Wood tick Rocky Mountain spotied fever
Staphylococcus cpidermidis Skin ‘Wound infection, bacteremia
Preudomonas aeruginosa Skin, water, soil Preunonia, urinary fract infection, meningitis
Viruses
Hepaiitis A virus Feces, blood, urine Hepatitis A (infectious hepatits)
Hepatits B virus Feces, blood, all body fluids and excretions Hepatitis B (serum hepatits)
Hepaiitis C virus Blood and body fluids Liver disease may become chronic
Herpes simplex vins Lesions of nouth, skin, blood, excretions Cold sores, aseptic meningitis, sexually transmitied

disease

Human immunodeficiency vinus (HIV)

Blood, senen, vaginal secretions (also isolated in saliva,
tears, urine, breast milk, but not proven to be sources of
transmission)

Acquired immunodeficiency syndrome (AIDS)

Hantavirus

Deer mouse urine, feces, saliva

Upper respiratory infection (UR) to lower respiratory
infection (LRI to adult respiratory distress syndrome
(ARDS)

Ebolahemorhagic fever (HF)

Contaminated blood or body fluid, fruit bat

Hemonthagic fever, vascular permeability, shock and
death; potential bioterrorism threat

West Nile virus Mosquito-bome Tever, rash, hepatits, encephalitis
Fungi

Aspergillus organisms Soil, dust Aspergillosis, allergic bronchopulnonary
Candida albicans Mouth, skin, colon, genital tract ‘Thrush, dermati

Protozoa

Plasmodiun falciparum Mosquito Malaria
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Characteristics

Berign Maligrant
Mode ofgrowh | Relatively slow gmwih by expansior encapstilated cells adhere t eachother Repid growty invades surrounding tisste by inflltration
Cells under Resemble tissue of osigir; well differerfiated; appear rorrel Do notresenile fissue of origiry vary in size and shepe;
microscopic abno el appeaance and farction
exaination
Spread Remrzirs localized Metastasis; carcer cells caried by blood and lymphetics o one
o1 1rote ofherlocations; se condary fumos oceur
Other properties | No tissue destructiory not prone o hemorrhage; tray be smoothand freely movable [ Ulceration and/or necrosis; prore to hemronhage; irregular and
Jess movable
Recurence Rere affer excision A common chatacteistic
Pathogenesis Symptoms related to location with obstruction and/or compression of sunounding | Cachexiz; peiy; ftel f rot controlled.

tisste or organs; usually rot life-reatening urlkss inaccessible

intact siin surface

/e growth
3

Remainz
localized

3

Gross appasramect berign (4 e malgrar (B) s,
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[Weeks of Gestation

ICD9-CM Code

765.20 (Unspecified weeks of gestation)
76521 (Less than 24 conpleted weeks of gestation)
765.22 (24 complted weeks of gestition)

765.23 (25-26 Completed weeks of gestation)
765.24 (27-28 completed weeks of gestation)

130 completed weeks of gestation)
765.26 (31-32 completed weeks of gestation)
765.27 (33-34 Completed weeks of gestation)
765.28 (35-36 Completed weeks of gestation)
765.29 (37 or neore conpleted weeks of gestation)

ICD-10-CM Code

P07.20 (Extrente imma turity of newborn, unspecified weks)
(P07.20:P07.26 =7 codes of specificity)

PO7.30 (Other pretern nezwborn, unspecified weeks)

(P0731-P07.39 =9 codes of specificity)

PO7.21 (Extremte imma turity of newborn, gestational age less than 23 contpleted weeks)
PO7.22 (Extrente intmiaturity of newborn, gestational age 23 completad weeks)

PO7.23 (Extreme immaturiy of newborn, gestational age 24 completad wecks)

PO7.24 (Extrente intmiaturity of newborn, gestational age 25 completad wecks)

PO7.25 (Extrente immaturiy of newborn, gestational age 26 completad wecks)

PO7.26 (Extrente immaturiy of newborn, gestational age 27 completad wecks)

PO7.31 (Preterm newborn, gesiational age 28 completd weeks)

PO7.32 (Preterm newborn, gestational age 29 completed weeks)

P07.33 (Preterm newborn, gesiational age 30 completed weeks)

PO7.34 (Preterm newborn, gestational age 31 completed weeks)

P07.35 (Preterm newborn, gesiational age 32 completed weeks)

PO7.36 (Preterm newborn, gesiational age 33 completed weeks)

PO7.37 (Preterm newborn, gesiational age 34 completd weeks)

PO7.38 (Preterm newborn, gesiational age 35 completd weeks)

P07.39 (Preterm newborn, gesiational age 36 completd weeks)

PO7.30 (Preterm newborn, unspecifiad weeks)
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ICD9-CM Code | 7707

ICD-10-CM Code | P27.0 (Wilson-Mikity syndrome)
(P27.0P27.9 = 4 codes of specificity)
P27.1 (Bronchapulneonary dysplasia originating in the perinatal period)
P27.8 (Other chronic respiratory diseases originating in the perinatal period)
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ICD-9-CM Code 765.00 (Extreme inmaturity)

ICD-10-CM Code PO7.00 (Extremely lotw birth weight newborn, unspecified weight)
(P07.00:07.03 = 4 codes of specificity)
PO7.10 (Other low birth weight newborn, unspecified tweight)
(P07.10:P07.18 = 6 codes of specificity)

Usually implies a birth weight of less than 1000 granes. This code requires the additional code for weeks of gesiation (765.20-765.29).
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ICD9-CM Code 765.10 (Other preternt infants)

ICD-10-CM Code PO7.00 (Extrenely loto birth weight newborn, unspeified weight)
(P07.00-P07.03 = 4 codes of specificity)

PO7.10 (Other low birth weight newborn, unspecified weight)
(P07.10-P07.18 = 6 codes of specificity)

Usually implies birth weight of 1000 to 2499 grants. This code requires the additional code for weeks of gestation (765.20-765.29).
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ICD9-CM Code [ 425.4

ICD-10-CM Code | 2.2 (Other hypertrophic cardiomyopatiy)
(12.0442.9 = 10 codes of specificity for cardiomy opathy)
2.5 (Other restrictive cardiontyopa hy)
2.8 (Other cardionyopathies)
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ICD-9-CM Code 032.9 (Unspecified)

ICD-10-CM Code A36.9 (Diphtheria, unspecified)
(A36.0-A36.9 = 12 codes of specificity)

Refer to the physician’s diagnosis and then to the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificty of pathology.
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ICD-9-CM Code 072.9 (Without mention of contplications)

ICD-10-CM Code B26.9 (Mumps without complication)
(B26.0-B26.9 = 11 codes of specificity)

Refer o the physician’s diagnosis and then o the current editions of the ICD-9-CM and ICD-10-CM coding manuals to ensure the greatest specificty of pathology.
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ICD9-CM Code [ 758.6

ICD-10-CM Code | Q5.4 (Other congenital malfornations of vas deferens, epididymis, seminal vesicles, and prostate)
Q96.9 (Turner's syndrone, unspecified)
(Q96.04096.9 =7 codes of specificity)
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