PROMOTIVE AND PREVENTIVE CARE MANAGEMENT 101

CELLULAR ABERRATIONS

INTRODUCTION

Cancer is one of the leading causes of death in the world. It is a general term given to a large group of diseases. As a group, cancer ranks second only to cardiovascular diseases as the leading cause of worldwide mortality. Because of the alarming increase in the number of cancer cases, nurses must have a working knowledge of basic oncology as she will encounter a lot of patients with the disorder in her practice. Understanding the causes of cancer can direct the nurse on the ways to prevent the occurrence and promote health.

DEFINITION of TERMS
1. Anaplasia – means lack of differentiation

2. Biopsy – the removal & examination of tissue from the living body

3. Cancer – common term for malignant growth or tumor

4. Carcinogenesis – development of cancerous cells from normal ones

5. Carcinoma – any malignant tumor derived from epithelial tissue

6. Chemotherapy – treatment of disease, especially cancer, by means of chemical agents/drugs

7. Cytokines – messenger molecules of the immune system

Examples are: lypmphokines – lymphocyte-derived


               monokines – monocyte-derived

8. Dysplasia – means deranged development, disordered maturation


9. Hyperplasia – constitutes an increase in the number of cells in organ 

or tissue, which may then have increased volume

Hypertrophy – increase in the size of cells and, which such 

change, increase in the size of the organ

10. Grading: Histopathologic evaluation of the lesion based on the degree 


of differentiation



Tumor Grade: level of differentiation



Grading of Cancer:  based on the degree of differentiation of 

the tumor cells & the number of mitoses within the tumor as presumed correlates of the neoplasm’s aggressiveness

11. Metastases: dissemination or spread of cell growth that follows no 


physiologic demand to distant sites by 3 mechanisms: direct, lymphatic, and blood-
borne. This unequivocally marks a tumor as malignant because benign neoplasms do not 
metastasize

12. Neoplasia – literally means “new growth” & the new growth is a neoplasm



Neoplasm: an abnormal of tissue, the growth of which exceeds 

& is uncoordinated of that of normal tissues & persists in the same excessive manner after cessation of the stimuli which evoked the change.

13. Oncology: branch of medicine, concerned with the: study, classification and treatment 

of tumors
14. Staging: a clinical assessment of the degree of localization or the degree of spread of 

the tumor.

15. Xerostomia – abnormal lack of saliva; dryness of the mouth

THE STAGING OF CANCER

· Stage – extent of spread of the cancer within the patient
· Note: Staging of Cancers: based on the following:
a. size of primary lesion

b. extent of spread to regional lymph nodes

c. presence or absence of blood-borne metastases

· Two Staging System:
a. Union Internationale Centre Cancer (ULCC)

-employs the TNM system

T – primary tumor


N – regional lymph node involvement


M – metastases

-varies for each specific cancer BUT there are general principles:


T1 to T4 – with increasing size of primary lesion


T0 – in situ lesion


N0 – no nodal involvement


N1 – N3 – increasing number & range of nodes


M0 – no distant metastases


M1 or sometimes M2 – presence of blood-borne 

metastases & some judgment as to their number

b. American Joint Committee (AJC) on Cancer Staging

-employs a different nomenclature

-divides all cancers into stages I – IV, incorporating 

within each of these stages




-size of the primary lesion




STAGE 4 –denotes presence of nodal spread & distant 

metastases

NOMENCLATURE of CANCER

All tumors (benign or malignant) have 2 basic components:

· 1. PARENCHYMA- The proliferating neoplastic cells
· 2. STROMA- supportive tissues made up of connective tissue & blood vessels 
· growth & evolution of neoplasm are critically dependent on their STROMA
Nomenclature of tumors:  based on the parenchymal support

· The suffix “oma” – denotes a benign neoplasm


1. Benign mesenchymal tumor (those arising from muscles, 

bones, tendons, fat, vessels, lymphoid & fibrous tissue) are classified histogenetically according to cell types:





eg: lipoma (arising from adipose tissue), fibroma (from fibrous 




tissue), angioma ( from blood vessels)

2. Benign epithelial neoplasms: various classified -basis of their:


a. cell origin


b. microscopic architecture


c. macroscopic patterns

3. Benign epithelial neoplasms that form glandular pattern: Adenomas

- Tumor derived from glands but not necessarily 
reproducing glandular 

patterns




4. Papillomas:


-benign epithelial neoplasm producing micro/macroscopically visible 
finger-like or warty 
projections from epithelial surfaces
5. Cystadenomas


-form large cystic masses (as in the ovary)

6. Papillary cystadenomas

-papillary patterns that protrude into cystic spaces

7. Polyp

-when a neoplasm (benign or malignant) produces a 

macroscopically visible projection above a mucosal surface & projects, for example, into the gastric or colonic lumen


-preferably: the term polyp restricted to benign neoplasm

· Malignant Tumor Nomenclature: same with benign with certain additions:


1. ☻-Sarcomas – cancers arising from mesenchymal tissues



-have very little connective tissue stroma so are fleshy




-eg: 
fibrosarcoma





liposarcoma





leiomyosarcoma for smooth muscle cancer





rhabdomysarcoma for striated muscle cancer



2. ☻-Malignant neoplasms of epithelial cell origin: CARCINOMA




Carcinomas – derived from any of the 2 germ layers

a. ectoderm

b. endoderm

Adenocarcinoma: carcinomas with glandular growth pattern

Squamous Cell Carcinoma: carcinomas producing 



recognizable squamous cells arising in any of the 


stratified squamous epithelia of the body


Specify if possible Organ of Origin: Examples:


renal cell adenocarcinoma- Kidney


bronchogenic squamous cell carcinoma


Cancer composed of very primitive undifferentiated 



cells --- designated merely as poorly 




differentiated or undifferentiated malignant 



tumor 


3. ☻-Mixed Tumors:





-divergent differentiation of a single line of 






parenchymal cells






eg: mixed tumor of salivary gland origin





-contain epithelial components scattered 

within a myxoid stroma that sometimes contains islands of apparent cartilage or even bone





Teratoma – made up of variety of parenchymal 

cell types representatives of more than one germ layer.

· Cancer named after the organ or cell of origin sounding like benign tumor:




Carcinoma of hepatic origin --- called “hepatomas”





-correctly: hepatocellular carcinoma or







liver cell carcinoma




Carcinoma of melanocytes --- “melanomas”





-correctly: melanocarcinoma

· Non- cancerous “tumor”

      1.  Choristoma – an ectopic rest of normal tissue




Eg: a rest of adrenal cells under the kidney capsule
2. Hamartoma – a mass of disorganized but mature specialized 

cells or tissues indigenous to the particular site produced from aberrant differentiation 

Comparison between Benign & Malignant Tumors:

	CHARACTERISTICS
	BENIGN
	MALIGNANT



	Differentiation/ anaplasia
	Well-differentiated; structure may be typical of tissue of origin


	Some lack of differentiation with anaplastic structure is often atypical



	Rate of growth
	Usually progressive & slow; may come to a standstill or regress; mitotic figures are rare & normal


	Erratic & may be slow to rapid; mitotic figures may be numerous & abnormal

	Local invasion
	Usually cohesive & expansive well-demarcated masses that do not invade or infiltrate the surrounding normal tissues


	Locally invasive, infiltrating the surrounding normal tissues; sometimes may be seemingly cohesive & expansive



	Metastasis
	Absent
	Frequently present; the larger & more differentiated the primary, the more likely are metastases




PREDISPOSITION TO CANCER


1. Geographic & Racial Factors


2. Environmental & Cultural Influences


3. Age & childhood Cancers



Common neoplasm in infancy & childhood:

a. neuroblastoma

b. Wilms’ Tumor




c. Retinoblastoma

d. Acute leukemias

e. Rhabdomyosarcoma

4. Acquired Preneoplastic Disorders

5. Heredity

FACTORS THAT INFLUENCE CANCER DEVELOPMENT

1. Environmental factors

· Chemical carcinogens like industrial chemicals, nicotine, drugs

· Physical carcinogens- ionizing radiation and ultraviolet rays, tissue trauma and chronic irritation

· Viral carcinogens- viruses are called ONCOviruses if they can induce cancer formation

2. Dietary factors

· High fat and low fiber, chemical food preservatives

3. Genetic Predispositions

· Inherited cancers like some forms of colon cancer, breast cancer

4. Age

· Advancing age is one significant factor

5. Immune function

· Incidence of cancer is higher in immunocompromised or immunosuppresed individuals

· Organ transplanted patients taking immunosuppressive drugs and persons with AIDS

BIOLOGY OF TUMOR GROWTH

4 Phases: Natural History of most Malignant Tumors:


1. Transformation – malignant change in the target cell


2. Growth of the transformed cells


3. Local invasion


4. Distant metastases

Tumor Cell Growth

· Growth that exceeds & uncoordinated with that of normal tissues –

fundamental features of neoplasms

· Clonality of Tumors:
Monoclonal – arising from a single cell that has undergone 

neoplastic transformation

Multiclonal – arising by proliferation of several cells 

transformed independently

Kinetics of Tumor Cell Growth:
· Original transformed cell (monoclonal cancer) about 1um in diameter must undergo at least 30 population doublings to produce 10 cells (weighing approximately 1gm)—smallest clinically detected mass. 

· DOUBLING TIME is the time required for the tumor mass to double

· In contrast: only 10 further doubling cycles are required to produce 10   (approximately weighing 1kg) –maximum size compatible with life 

· Tumors grow & grow progressively because there is an imbalance between cell production & cell loss

· 1. The rate of tumor growth depends upon the growth fraction & the degree of imbalance between cell production & loss

· 2. The growth fraction of tumor cells has a profound effect on their susceptibility to cancer chemotherapy

· 3. Frequency of mitosis in a neoplasm is at best a crude reflection of rate of growth

Host Factors Affecting Tumor Growth

· Blood supply – most important factor that affects tumor growth
· Hormones – particularly of cancers arising in hormonally responsive tissues (breast, uterus, endometrium, prostate)
Growth of Tumor Cells in Vitro

· Noted differences of tumor cells from normal cells:

a. Apparent escape from regulatory control

b. Reduced serum requirement for growth

c. Anchorage independence

-normal cells: grow only when anchored to a solid surface

d. Failure to mature
-by not undergoing terminal differentiation & cell death ---transformed cells retain for longer periods their viability & capacity to replicate & accumulate

e. Transformed cells are immortal

-can be subcultured indefinitely

f. Transplantability

g. Reduced cohesiveness – because of changes  in

1. glycosylation of cell surface protein

2. alteration in the amount of certain glycoproteins 

(fibronectin)(facilitates invasiveness

TUMOR-HOST INTERACTIONS:

· Neoplasm can have effects on the human host

· Effects of Tumor on Host


Neoplasia may cause problems because of:

1. location & impingement on adjacent structures

2. functional activity such as hormone synthesis

3. bleeding & secondary infections when they ulcerate through adjacent natural surfaces

4. initiation of acute symptoms caused by either rupture or infarction

· Cancer may also be responsible for;

a. cachexia (wasting)- due to cachectin (TNF)

b. paraneoplastic syndromes- due to hormone-like secretions from the tumors

HOST DEFENSE AGAINST TUMORS:

· Both humoral & cellular mechanisms may be involved the defense against tumors

· 3 Basic categories:
1. Specifically sensitized cytotoxic T cells

-capable of recognition of membrane-associated tumor antigens in the context of class I histocompatibility antigens

2. Natural killer (NK) cells

-capable of destroying tumor cells without specific sensitization

-NK cells – lyses tumor cells directly or by antibody- dependent cellular cytotoxicity (ADCC)


3. Macrophages



-both

a. nonspecifically activated (eg: endotoxin)

b. activated by immune T-cell derived gamma interferon

CHACTERISTICS OF MALIGNANT CELLS

· The cell membranes are altered with appearance of antigens

· Less fibronectin

· Large and irregular nucleoli due to increased RNA synthesis

· Chromosomal abnormalities

· Mitosis occurs more frequently

· Increased utilization of nutrients, synthesizes protein faster than normal cells

INVASION AND SPREAD 

· Malignant disease have the ability to allow the spread or transfer of cancer cells from one organ to another

· Metastasis is the dissemination or spread of malignant cells from the primary tumor to distant sites

Pathways of Spread:

· 1. Direct seeding of body cavities or surfaces


-whenever malignant neoplasm penetrates into a natural “open field”





-involves: peritoneal cavity, (most often), pleural, pericardial, subaracnoid 



space and joints
· 2. Lymphatic spread



-pattern of lymph node involvement follows the natural route of drainage



-This is the most common mode of spread!
· 3. Hematogenous spread



- malignant cells are disseminated through the blood stream

                -liver & lungs – most frequently involved in hematogenous dissemination
· 4. Direct transplantation of tumor cells: (ex: on surgical instrument) – theoretically 



occur but exceedingly rare

NOTE!! There are two important cancer which slowly and rarely metastasize: BASAL CELL carcinoma of the skin and Glioma of the Brain

CARCINOGENIC AGENTS & their CELLULAR INTERACTIONS:

Neoplastic transformation is a progressive process involving multiple steps

· All etiologic factors ultimately affects the function of two sets of genes:

a. Proto-oncogenes – precursor of cancer genes or oncogenes

b. Cancer suppressor genes or anti-oncogenes

· These two (proto-oncogenes and anti-oncogenes) are normal components of human 
genome, whose products are involved in the 
physiologic regulation of cell growth


CARCINOGENESIS is a malignant transformation that consists of three-step cellular 
processes: INITIATION, PROMOTION and PROGRESSION (I-P-P)


1. INITIATION is the first step where initiators alter the genetic structures of the cell. 

Usually this is reversible.

2. PROMOTION is the  second step where repeated exposures to promoting agents 
(co-carcinogens) causes the expression of abnormal or mutant genes


3. PROGRESSION is the last step where cellular changes formed during initiation and 

promotion exhibit increased malignant behavior. This is irreversible

1. CHEMICAL CARCINOGENESIS
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General scheme of events in chemical carcinogenesis

2. RADIATION CARCINOGENESIS

· Radiant Energy:

a. Ultraviolet rays of sunlight

-Increased incidence of

1. squamous cell carcinoma


2. basal call carcinoma


3. melanocarcinoma of the skin

-Effects of UV rays on the skin:


1. inhibition of cell division


2. inactivation of enzymes


3. induction of mutation


4. killing of cells (in sufficient dose)

-carcinogenicity attributed to formation of pyrimidine dimmers in DNA (when unrepaired, lead to larger transcriptional errors( cancer formation

b. Ionizing electromagnetic & particulate radiation

-Electromagnetic: x-rays, gamma rays

-particulate radiation:  
alpha / beta particles





protons / neutrons

Mechanisms of Radiation Carcinogenesis:

· Radiant energy causes:



1. chromosomal breakage, translocation & point mutations



2. alters proteins



3. inactivates enzymes

· Carcinogenicity of ionizing radiation appears to correlate best with 

mutagenicity—


depends on the following factors:

a. radiation quality

b. dose

c. dose rate

d. DNA repair

e. host factors

3. VIRAL ONCOGENES


-Two Classes: DNA & RNA viruses

· DNA viruses: Hepatitis B, Herpes virus, Papilloma Virus

· RNA viruses: Human T-cell leukemia virus, HIV

PATHOGENESIS OF CANCER
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Flow chart depicting a simplified scheme of cancer pathogenesis

PROMOTIVE AND PREVENTIVE CARE MANAGEMENT

APPLICATION OF THE NURSING PROCESS IN CANCER NURSING

ASSESSMENT

· Elicit a description of the present illness and chief compliant

· PHYSICAL ASSESSMENT AND NURSING HISTORY:

Common Clinical Findings 
1. Weight loss




2. CNS alterations




3. Hematologic & metabolic alterations

4. Weakness or fatigue

5. Pain

· Cancer’s 7 Warning signals:  CAUTION


Change in bowel or bladder habits


A sore that does not heal

Unusual bleeding or discharge

Thickening or lump in the breast, testicle or elsewhere

Ingestion or difficulty of swallowing

Obvious change in wart or mole

Nagging cough &hoarseness

· Early detection can be done by screening measures like Mammography, Pap Smear, Stool Occult Blood, Sigmoidoscopy, Breast self examination, Testicular self-examination and skin inspection

· Breast Self-examination is performed 7-10days after menses or a specific day of the month for post-menopausal women

· Testicular self-examination is done at a specified day in a month performed after a warm shower

· LABORATORY WORK-UPS FOR CANCER DETECTION AND DIAGNOSIS


1. Radiographic Procedures:




· Basic x-ray studies




· Radioisotope Studies (Scans)

· Positron-Emission Tomography

· Computed Tomography



· Mammography




· Angiography




· Lymphoangiography

2. Cytological studies

3. Biopsy and Aspiration studies- definitive means of diagnosing cancer

4. Ultrasound

5. Direct visualization

6. Magnetic resonance Imaging

7. Antigen testing

8. Immunohistology

· CLINICAL MANIFESTATIONS – usually appear once the tumor has 

grown to a sufficiently large size to cause one or more of the following problems:

1. pressure on the surrounding organs & nerves

2. distortions of surrounding tissue

3. obstruction of lumen of tubes

4. interference with the blood supply of surrounding tissues

5. interference with organ functions

6. disturbance of body metabolism

7. parasitic use of the body’s nutritional supplies

8. mobilization of the body’s defensive responses, resulting in inflammatory changes

NURSING DIAGNOSIS

· Anxiety

· Pain, acute or chronic

· Fear

· Impaired skin integrity

· Nutrition, imbalanced

· Fatigue

· Risk for complications

PLANNING

· The nurse plans to include management of complications of cancer therapy

· Goals may include: to maintain the skin integrity, maintain nutrition, relieve pain, relieve fatigue, improve body image, support they grieving process and prevent complications

· Other goals include promoting optimal social interaction, enhanced knowledge of prevention and treatment of cancer.

IMPLEMENTATION

· Dietary Modification: to reduce the occurrence of cancer in general


Reduced intake of:

1. Salt-cured, smoked, &  nitrite-cured foods

2. Fats & oils from animal sources

3. Alcoholic beverages

4. Excess  calories leading to obesity

Increased intake of: 

1. High-fiber foods such as raw fruits & vegetables, & whole grain cereals

2. Dark green & deep yellow fruits & vegetables rich in Vitamin A & C

· Assists in cancer therapy: Surgery, chemotherapy, radiation therapy

· Assists in prophylactic surgery, immunotherapy

· Manage stomatitis by providing oral hygiene, using soft-bristled toothbrush, oral swabs, oral rinse with normal saline solution, avoidance of spicy/irritating foods, avoiding alcohol-based mouthwash. 

· Maintain skin integrity by gentle handling, loose-fitting clothes, moisture dressing and topical antibiotics. Avoidance of constrictive clothing, drying agents, rubbing with hot and cold water, irritating soaps and cosmetics.

· Assists in alopecia

· Promote nutrition by giving enteral nutrition, parenteral nutrition and special diets. Promote measures t6hat ensure adequate fluid and electrolyte balance3 by increasing intake of  3L/day, daily weight, I and O monitoring, and administering anti-emetics

· Relieve pain by giving pain medications, distractions, relaxation techniques and surgical procedures.

· Assist in the grieving process by showing support, listening to concerns, identifying support system and community resources.

· Monitor for other complications of diagnostic procedures and treatment

EVALUATION

· Determine expected outcomes

· Referrals must be done if appropriate

DIAGNOSTIC TESTS

Only with understanding of the most common laboratory examination can the nurse provide the patient with clear explanation of the tests, prepare them and anticipate complications.

1. BLOOD TESTS

· Blood chemistries, complete blood count and other specialized assay can provide important information about the extent of malignancy and the effectiveness of therapy.

· Tumor markers can be used to measure hormones, oncofetal proteins secreted by malignant tumors. Tumor marker is a substance that is specific to a particular tumor and can be used to screen, diagnose, assess prognosis, evaluate response to treatment and check for tumor recurrence.

	Tumor marker  
	Tumor

	Calcitonin

HCG

Prostatic Acid phosphatase

Alpha-feto protein

Carcino-embryonic antigen (CEA)
	Medullary cancer of the thyroid

Gestational trophoblastic tumors

Prostate cancer

Liver cancer, gonadal germ  cell tumor

Adenocarcinoma of the Colon, pancreas, lung, breast and ovary




2. CYTOLOGIC tests

· These tests help detect suspected primary or metastatic disease and monitor therapy

· They cannot determine the location and size of a malignancy

· ASPIRATION TESTS- fine needle aspiration of body fluids permits evaluation of a palpable mass, a lymph node or a lesion that has been localized x-rays.

· BONE MARROW ANALYSIS allows examination of bone marrow aspirate to identify leukemic cells.

· PAPANICOLAOU TESTS- is widely used to detect cervical cancer, endometrial and extrauterine malignancy in an asymptomatic patient. 

3. ENDOSCOPY

· These can be performed on the entire GIT, respiratory tract, urinary tract and peritoneal cavity.

4. HISTOLOGIC TESTS

· Biopsy is a common procedure that provides a detailed description that helps classify malignancy

5. NUCLEAR imaging and Scanning

· Include CT, MRI and Radionuclide imaging

6. RADIOGRAPHIC test

· Are used to visualize internal body structures to detect, identify, and localize malignancy and guide biopsy.

· These include CXR, mammography

7. Ultrasonography

· This non-invasive procedure is used to evaluate organs and localize masses except the lungs and bones.

8. STOOL OCCULT EXAMINATION

· Permits early detection of colorectal cancer, providing positive results in 80% of patients with this disorder

CHEMOTHERAPEUTIC AGENTS

· These are drugs that are utilized to destroy cancer cells by interfering with neoplastic cell growth and function. 

· The following are included: Alkylating agents, nitroureas, antimetabolites, Plant alkaloids, anti-tumorigenic antibiotics, hormonal agents and others.

1. ALKYLATING AGENTS

· These agents produce breaks in the DNA and are most effective in the S (synthesis) phase of the cell growth. 

· examples are busulfan, carboplatin, chlorambucil, cisplatin and cyclophosphamide

2. NITROSOUREAS

· Act in the same manner as alkylating agents but they can pass the brain barrier because they care lipid-soluble

· Examples are carmustine, lomustine and steptozocin

3. ANTIMETABOLITES

· They interfere with DNA synthesis and inhibit purine synthesis

· Examples are: Mercaptopurine, 5-FU, Cytarabine and Thioguanine

4. PLANT ALKALOIDS

· They kill cancer cells by inhibiting mitosis and the vital enzymes that protect the DNA strands

· Examples are paclitaxel, doxetaxel, vinblastine and vincristine

5. ANTIBIOTIC anti-neoplastics

· Achieve their effects by binding with DNA

· Examples are bleomycin, dactinomycin, doxorubicin and mitomycin

6. HORMONAL ANTINEOPLASTICS

· Useful in treating cancer because they inhibit neoplastic growth in specific tissues without directly causing cytotoxicity.

· Examples are tamoxifen, aminogluthetimide, androgens, mitotane, corticosteroids 





The Concept of Cell CYCLE

· Reproduction of healthy cells follows the cell cycle pattern- Go(G1(S(G2(M(G0/G1

· The cell cycle time is the time required for one tissue to divide and reproduce two identical daughter cells. 

· The 4 distinct phases are:

· G1 phase- where RNA and protein synthesis occur. This is the post-mitotic phase where growth of the cell occurs

· S phase- where DNA synthesis occurs. Chromosomes replicate in preparation for Mitosis

· G2 phase- PREmitotic phase where DNA synthesis is COMPLETE and mitotic spindles appear, ready for cell division. RNA and protein arte produced for cellular division

· Mitosis- cell division

· G0 phase- resting phase or dormant phase can occur after mitosis where the cells remain dormant waiting for stimulus to enter the cell cycle

CARCINOGENS
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