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I. General Information:
A. Leading cause of death from disease in children under 15 years

B. Second leading cause of death from all causes; exceeded only by injuries/accidents

C. Living Beyond Cure

1. Biological cure:  continuing remission until death

2. Psychological cure:  reintegration into society without extensive psychological damage

3. Social cure:  incorporation into society without stigma of having had cancer

D. Most Common Types of Childhood Cancer

1. Leukemias - 31.4%
2. Central Nervous System & Intracranial/Intraspinal Neoplasms - 17.6%
3. Lymphomas & other Reticuloendothelial Neoplasms - 12.4%

4. Sympathetic Nervous System Tumors - 8.1%

5. Soft Tissue Sarcomas - 7.1%

6. Renal Tumors - 6.4%
7. Malignant Bone Tumors - 5.0%

II. Cancer in Children Versus Cancer in Adults

	Aspects
	Children
	Adult

	Primary Type/Site
	Tissue 
	Organ

	Cell Type
	Blastoma
	Carcinoma

	Stage
	Disseminate
	Local or Regional

	Significance of Encapsulation
	Often Malignant
	Benign

	Onset 
	Frequently Rapid
	Usually Gradual

	Prevention
	Unlikely
	80% Preventable

	Early Detection
	Mostly Accidental
	Improve with Education and Screening

	Screening Tests
	Few
	Multiple

	Response to Chemotherapy
	Very Responsive
	Less Responsive

	Outcomes
	>70% 5-year Survival
	<50% 5-yr Survival


III. Frequent Sites of Occurrence

	Children
	Sites
	Adults

	Acute Leukemia, Lymphomas
	Hematologic System
	Chronic Leukemia, Lymphomas

	Infratentorial Brain Tumors, Neuroblastomas
	CNS
	Supratentorial Brain Tumor

	Nephroblastoma
	Kidney/GU
	Carcinoma

	Retinoblastoma
	Eye
	Rare

	Ewing’s Tumor, Osteogenic Carcinoma
	Bone
	Rare

	Rhabdomyosarcoma
	Soft Tissue
	Rare

	Hepatoblastoma
	Liver
	Carcinoma

	Rare
	Spleen, Stomach, GI, Lung, Skin
	Carcinomas

	Rare
	Endocrine
	Thyroid Carcinomas


IV. Etiology: 

A. Age:  classic peak  0 - 4 years old

B. Gender:  males > females, 1.2:1.0

C. Race:   Whites > Blacks

D. Cardinal Symptoms of Cancer in Children:
1. Unusual mass or swelling

2. Unexplained paleness and loss of energy

3. Sudden tendency to bruise

4. Persistent, localized pain or limping

5. Prolonged, unexplained fever or illness

6. Frequent headaches, often with vomiting

7. Sudden eye or vision changes

8. Excessive, rapid weight loss

V. Cancer Therapies

A. Cancer is a disease of the cell, so the way to control cancer is to stop cell division.
VI. Leukemia:  
A. General Information:

1. Cancer of the blood forming tissue

2. Most common form of childhood cancer—Leukemic cells demonstrate the same clinical manifestations as solid tumors.
3. Dramatic improvements in survival rates (approaching 70% for children with ALL)

B. FAB  Classification  of ALL (French, American and British Classification)

1. L1   Most common type and best prognosis
2. L2
3. L3 
 Least favorable prognosis
4. Subclasses of ALL

a. T lymphocyte

b. B lymphocyte

c. Non-T Non-B cell (Null cell) Most common form! Most responsive to treatment and best prognosis.  
C. Pathophysiology of ALL

1. Unrestricted proliferation of immature WBCs in the blood forming tissues of the body.

2. Clinical manifestations are caused by the infiltration and replacement of any tissue of the body with nonfunctional leukemic cells.

D. Presenting Signs & Symptoms of ALL

1. Pallor

2. Bleeding (75%) 

3. Anemia from decreased RBCs

4. Pain from invasion of leukemic cells

5. Fever (60%)

6. Infection from neutropenia

E. Diagnostic Procedures for ALL

1. History, physical manifestations

2. Peripheral blood smear

3. Bone marrow aspirate and biopsy

4. Lumbar puncture

F. Treatment Phases for ALL

1. Induction

2. CNS prophylactic therapy

3. Consolidation (Intensification therapy)

4. Maintenance

G. Common Side Effects of Cancer Treatment

1. Bone Marrow Depression

2. Nadir 7-14 days following chemotherapy

3. Drop in RBCs, WBCs, and Platelets

4. Absolute Neutrophil Count

ANC = (WBC) X (segs + bands)

EXAMPLE

WBC = 2.4 segs = 15% bands = 10%

WBC X 1000 = 2400

ANC = 2400 X (15% + 10%)

ANC = 600

· Child with ANC below 1000 needs Neutropenic Precautions

5. Nausea & vomiting

a. Check emetic potential of drug(s)

b. Prevention is the key!

c. Ondansetron

1. 0.15 mg/kg IV over 15 min.

2. 30 min. before chemotherapy and 4 & 8 hours after initial dose

6. Alopecia
a. Grows back!

b. Different color/texture

c. Caps, wigs, nothing at all

d. Sunscreen!

H. Prognostic Factors for ALL

	Factor
	Favorable Criteria

	Initial Leukocyte Count
	<50,000/mL

	Age
	>2 yrs and <10 yrs

	Immunologic Subtype
	CALLA – Positive

	FAB Morphology
	L1

	Race
	White

	Sex
	Female


I. Relapse for ALL

1. 30% will relapse

2. Most common extramedullary sites - CNS & testes

3. 70% achieve 2nd remission

VII. Brain Tumors in Children

A. Classification

1. Infratentorial tumors: Below the roof of the cerebellum. Most Frequent Infratentorial Brain Tumors in Children.  
2. Supratentorial tumors:Above the roof of the cerebellum

3. Cerebellar  astrocytoma

4. Medulloblastoma  (PNET)

5. Brainstem  glioma

6. Infratentorial ependymoma:  
7. Most Frequent Supratentorial Brain Tumors in Children

a. Astrocytoma

b. Supratentorial ependymoma

c. Craniopharyngioma

*Occurs adjacent to structure containing pituitary gland

VIII. Neuroblastoma

A. General Information

1. Most common malignant solid tumor in children

2. The “silent” tumor

3. > 70% diagnosed after metastasis has occurred

4. May arise anywhere along the crainospinal axis

B. Primary site is within the abdomen - inflitrates across the midline 

1. Other sites may be in the head, neck, chest, or pelvis

2. Prognosis is poor; however, spontaneous regression may occur

IX. Wilm’s Tumor

A. Most frequent intra-abdominal tumor of childhood

B. Most common type of renal cancer

C. Occurrence slightly favors the left kidney

D. Usually confined to one kidney and does not cross the midline

E. Although the tumor may become quite large, it remains encapsulated

F. Survival rates are the highest of all childhood cancers

G. Preoperatively post sign:   “DO NOT PALPATE ABDOMEN”  

X. Rhabdomyosarcoma

A. Most common soft tissue sarcoma in children
B. Because striated muscle is found almost anywhere in the body, these tumors occur in many sites

C. Most common sites are the head and neck
D. Highly malignant

E. Survival rates have increased 

XI. Retinoblastoma

A. Congenital malignant tumor arising from the retina - relatively rare

B. Can be inherited and may be present at birth - autosomal dominant trait

C. Usual age of diagnosis - 17 months

D. Whitish “glow” in the pupil (cat’s eye reflex or leukokoria)

E. Treatment depends on stage

F. Enucleation (removal of the eye) may be necessary

XII. Osteogenic Sarcoma

A. Most frequent malignant bone cancer in children

B. Peak age range 10 & 25 years 

C. Primary tumor sites are in the diaphyses of long bones, especially lower extremities

D. Localized pain in the affected site

E. Radical surgical ablation & chemo

1. Ewing Sarcoma

a. Arises in the marrow spaces of the bone

b. Tumor originates in the shaft of long and trunk bones (femur, tibia, fibula, humerus, ulna, vertebrae, scapula, ribs, pelvic bones, & skull)
c. Usually under age of 30 (4-25 years)

d. Surgical amputation NOT usually done
e. Intensive radiation with chemotherapy
XIII. Hodgkin Disease (notes below are from handout in class)
· Affects 

· mid-20s

· over 50 yrs

· Male:Female= 4:1

· 7500 people diagnosed each year

· Cause unknown:

· Decreased immune function

· Genetic factors

· Diptheria and Brucella infection

· Epstein-Barr virus

· Pesticides with benzene

· Early intervention = 90% cure rate

· S&S:

· Firm, enlarged (>2cm), mobile, nontender supraclavicular and cervical lymph nodes are the most common sign.

· Hepatosplenomegaly

· Nonproductive, dry cough

· Dyspnea

· Chills, night sweats

· Fever

· Severe pruritis (early sign)

· Jaundice

· Stiff neck

· Fatigue, sleepiness

· Weight loss

· Generalized edema
· Diagnostic Tests:
· Chest x-ray

· Lab tests: CBC (anemia, leukocytosis, lymphocytopenia), chemistry panel, erythrocyte sedimentation rate (elevated ESR), liver function (elevated alkaline phosphatase), uric acid

· Biopsy abnormal nodes to confirm diagnosis

· Bone marrow biopsy

· CT scan after biopsy to locate lymphadenopathy

· 4 Stages of HD:

· Stage I:  single node region or lymphoid structure (spleen, thymus) involved.

· Stage II: involvement of 2 or more lymph node regions on the same side of the diaphragm (above or below diaphragm) involved

· Stage III: involvement includes nodes on both sides of the diaphragm, possibly including a neighboring organ or the spleen

· Stage IV:  Diffuse involvement of one ore more lymphatic organs, with or without node involvement.

· Best cure rates: Stage I and II!! 
· Treatment: Stages I and II: chemotherapy with radiation therapy; Stages III and IV: aggressive chemotherapy alone or with radiation therapy.
· MOPP
· M: Mechlorethamine
· O: Oncovin
· P: Procarbazine
· P: Prednisone
· ABVD
· A: Adriamycin
· B: Bleomycin
· V: Vinblastine
· D: Dacarbazine
· ABVD considered better than MOPP!!!  Advanced stages may receive ABVD plus MOPP!

· Will affect reproduction organs (need to address possible sperm banking in males)

· Increased chance for long-term secondary cancer (thyroid, myeloid leukemia, non-Hodgkin’s lymphoma)
A. Originates in the lymphoid system & primarily involves the lymph nodes

B. Can metastasize to extralymphatic sites (spleen, liver, bone marrow, & lungs)

C. Classified according to 4 histological types

D. Prognosis has improved greatly over past few years

E. 10-year survival rate as high as 90%

XIV. Nursing Diagnoses

A. Risk for Infection 

B. Pain

C. Risk for Injury

D. Fear

E. Anticipatory Grieving: Family

F. Knowledge Deficit:  Child/Parental

G. Body Image Disturbance

H. Activity Intolerance

