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NURSING CONCEPT GUIDE 

Cellular Regulation 

From normal cell growth to cancer nursing priorities 

Core idea: Cancer develops when normal controls over cell growth, repair, and death fail. 
Nursing care focuses on prevention, early recognition, safe treatment support, complication 
management, and whole-person care. 

 

Built from the Cellular Regulation lecture transcript 

Exam-focused • Plain language • Priority nursing actions 
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1. The Big Picture 
Cellular regulation is the collection of processes a cell uses to maintain homeostasis and respond 
appropriately to signals. Extracellular signals—such as hormones, cytokines, and 
neurotransmitters—bind to or affect the cell and trigger an intracellular response. 

Think of it this way: A healthy cell listens to GO signals, STOP signals, repair signals, and 
death signals. A malignant cell increasingly ignores the rules. 

 

What the nurse should connect 

●​ Normal regulation → controlled growth, repair, specialization, and programmed cell death. 
●​ Failed checkpoints or accumulated mutations → abnormal cells survive and reproduce. 
●​ Uncontrolled proliferation + invasion + metastasis → malignant disease. 
●​ Cancer and its treatments affect multiple systems, so nursing assessment must remain holistic. 

2. Must-Know Vocabulary 

Term Plain-language meaning Why it matters 

Replication Duplication of genetic material so 
cells can divide. 

Errors may be copied into daughter 
cells. 

Growth Increase in cell size and/or cell 
number. Growth should match tissue needs. 

Proliferation Production of new cells through cell 
division. 

Cancer involves inappropriate 
proliferation. 

Differentiation A less-specialized cell develops a 
specific structure and function. 

Poorly differentiated tumors usually 
behave more aggressively. 

Morphology The structure, size, and shape of a 
cell. 

Abnormal morphology can suggest 
malignancy. 

Neoplasia Abnormal, progressive cell growth 
that forms a neoplasm. 

A neoplasm may be benign or 
malignant. 

Benign Localized growth that does not 
metastasize. 

Can still cause pressure, obstruction, 
bleeding, or hormone effects. 

Malignant Cancerous growth capable of invasion 
and spread. 

Can damage organs and become 
life-threatening. 

Metastasis Spread of malignant cells to a distant 
site. 

Signals advanced disease and 
changes treatment goals. 

 

Exam trap: Benign does not mean harmless. Location matters: even a nonmetastatic mass 
can compress the brain, airway, spinal cord, or other vital structures. 
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3. Normal Cell Division 

Feature Mitosis Meiosis 

Purpose Growth, maintenance, and 
replacement Sexual reproduction 

Where Somatic/body cells Cells that form eggs or sperm 

Result Two genetically identical daughter 
cells Genetically different reproductive cells 

Memory aid Mitosis = matching copies Meiosis = makes gametes 

 

Tissue turnover 

The rate of proliferation depends on tissue need. Epithelial tissue, bone marrow, and the 
gastrointestinal lining normally turn over quickly. Muscle, cartilage, and bone generally replace cells 
more slowly. 

Clinical connection: Chemotherapy targets rapidly dividing cells. That is why bone marrow 
suppression, mucositis, nausea/diarrhea, and hair loss are common—even though those 
tissues are not cancerous. 

 

4. Cell Cycle and Checkpoints 

Phase Main event Quick cue 

G0 Resting/nondividing state; the cell 
performs its usual function. Outside the active cycle 

G1 Cell grows and prepares to copy 
DNA. Grow 

S DNA synthesis/replication occurs. Synthesize DNA 

G2 Further growth and preparation for 
division. Get ready 

M Mitosis and cell division occur. Make two cells 

 
Surveillance checkpoints assess whether DNA is intact and replication is complete. If damage 
cannot be repaired, the cell should be directed toward programmed cell death (apoptosis). Cancer 
can develop when damaged cells bypass checkpoints, ignore stop signals, evade death, and 
continue dividing. 
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High-yield sequence: DNA damage → repair attempt → if repair fails, apoptosis. Cancer 
risk rises when the damaged cell survives and reproduces. 

 

5. How a Malignant Tumor Develops 
1.​ A normal cell accumulates multiple genetic or regulatory errors. 
2.​ The cell ignores growth-inhibiting signals and avoids programmed death. 
3.​ Abnormal clones proliferate and become increasingly dominant. 
4.​ The tumor recruits nearby normal cells and alters its microenvironment. 
5.​ Angiogenesis creates a blood supply for oxygen and nutrients. 
6.​ Cells invade surrounding tissue and may enter blood or lymphatic vessels. 
7.​ Metastatic cells establish tumors at distant sites. 

Why patients lose weight: A growing cancer competes for energy and nutrients, changes 
metabolism, and can produce inflammatory effects. Treatment may add anorexia, nausea, 
vomiting, mucositis, or diarrhea. 

 

Common capabilities of cancer cells 

●​ Sustain growth signals and resist growth suppression. 
●​ Evade programmed cell death and immune destruction. 
●​ Replicate repeatedly and promote angiogenesis. 
●​ Invade tissue and metastasize. 
●​ Alter energy metabolism and use inflammation/genomic instability to progress. 

6. Cancer Risk Factors and Prevention 

Risk factor Nursing connection 

Increasing age More time for mutations and cumulative exposures; most 
cancers become more common with age. 

Tobacco Ask about all forms of nicotine/tobacco exposure; provide 
cessation support without judgment. 

Infections Examples: HPV, hepatitis B/C, and H. pylori. Vaccination, 
testing, and treatment can reduce risk. 

UV/environmental exposure Teach sun protection and avoidance of known 
occupational/environmental carcinogens. 

Genetics/family history Clarify which relative, cancer type, and age at diagnosis; 
consider genetic counseling when indicated. 
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Risk factor Nursing connection 

Lifestyle patterns Nutrition, activity, body weight, and alcohol exposure can 
affect risk, but avoid blaming the patient. 

Prior treatment Some radiation and antineoplastic therapies can raise 
future malignancy risk. 

 

Levels of prevention 

Primary prevention prevents disease before it develops: tobacco cessation, vaccines, sun protection, 
activity, and risk-reducing strategies. Secondary prevention detects disease early through 
evidence-based screening and evaluation of warning signs. Tertiary prevention limits disability, 
recurrence, complications, and loss of function after diagnosis. 

Safety note: Screening ages and intervals change and depend on individual risk. Use the 
current course textbook and approved clinical guidelines rather than memorizing an outdated 
schedule. 

 

7. Focused Nursing Assessment 

History questions 

●​ Have you noticed a new lump, mass, swelling, mole, or nonhealing lesion? When did it begin, 
and has it changed? 

●​ Any unexplained weight loss, persistent fatigue, fever, night sweats, or loss of appetite? 
●​ Any unusual bleeding, blood in stool or urine, persistent cough/hoarseness, change in bowel or 

bladder habits, or difficulty swallowing? 
●​ Any persistent or worsening pain? What is its location, quality, severity, timing, and effect on 

function? 
●​ What cancers occurred in your family, in which relatives, and at what ages? 
●​ What are your tobacco, alcohol, UV, occupational, environmental, infectious, and previous 

treatment exposures? 
●​ What screenings have you completed, and what were the results? 

Physical assessment 

●​ Inspect skin and mucosa for lesions, color changes, bruising, bleeding, and poor healing. 
●​ Assess symmetry and palpate appropriate lymph nodes or masses; document location, size, 

mobility, tenderness, and consistency. 
●​ Evaluate respiratory, neurologic, abdominal, bowel/bladder, nutritional, functional, and pain 

status based on symptoms. 
●​ Look for signs of anemia, infection, thrombocytopenia, dehydration, obstruction, or organ 

dysfunction. 
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Priority principle: A cancer diagnosis does not make every symptom 'just cancer.' First 
assess for immediate threats: airway compromise, sepsis, bleeding, neurologic changes, 
severe electrolyte imbalance, or obstruction. 

 

8. Diagnostics: What Each Test Contributes 

Category Examples Purpose 

Imaging X-ray, CT, MRI, ultrasound, 
mammography, nuclear imaging 

Locate, size, characterize, and 
evaluate spread. 

Direct visualization Endoscopy, colonoscopy View lesions and obtain tissue when 
appropriate. 

Laboratory CBC, chemistry panel, selected tumor 
markers 

Assess cell lines, organ function, 
treatment readiness, and trends. 

Pathology Biopsy/cytology Confirms cell type and malignancy; 
often provides grade and biomarkers. 

Special studies Genetic/molecular tests, bone marrow 
aspiration, CSF studies 

Guide diagnosis, prognosis, staging, 
or targeted treatment. 

 

NCLEX rule: A tumor marker alone generally does not confirm cancer. Tissue diagnosis 
through pathology is commonly the definitive step for solid tumors. 

 

9. Grade vs. Stage 

Concept What it describes Interpretation 

Grade How abnormal and differentiated the 
cells look microscopically 

Higher grade often means less 
differentiation and more aggressive 
behavior. 

Stage Extent of disease in the body 
Higher stage generally means more 
spread and influences 
treatment/prognosis. 

 

TNM framework for many solid tumors 

Letter Meaning Ask yourself 

T Primary tumor size and/or local 
invasion How large or locally invasive is it? 
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Letter Meaning Ask yourself 

N Regional lymph node involvement Have nearby nodes become 
involved? 

M Distant metastasis Has it spread to distant organs/sites? 

 

Course-exam focus: Read T, N, and M as a severity pattern: higher T/N usually indicates 
greater local or nodal involvement; M0 means no distant metastasis and M1 means distant 
metastasis. Exact definitions are cancer-specific. 

 

Important correction: The transcript uses examples such as “M3.” Standard AJCC TNM 
systems generally categorize distant metastasis as M0 or M1, sometimes with 
cancer-specific subcategories (for example, M1a/M1b/M1c). Follow the staging table your 
instructor assigns for exam questions. 

 
Hematologic malignancies are not staged with the same universal TNM approach because they are 
not localized solid tumors. They use disease-specific systems. 

10. Treatment Goals and Modalities 

Goals may change over time 

●​ Cure: eliminate the cancer when possible. 
●​ Control: slow progression, reduce burden, and prolong meaningful life. 
●​ Palliation: relieve symptoms and maximize quality of life at any disease stage—not only at the 

end of life. 

Therapy How it works / role Key nursing focus 

Surgery 
Diagnosis, staging, prevention, tumor 
removal, debulking, reconstruction, or 
symptom relief. 

Pre/post-op assessment, pain, 
wound/drains, complications, function, 
body image. 

Chemotherapy 
Usually systemic; disrupts cancer-cell 
growth but also injures rapidly dividing 
normal cells. 

CBC/organ function, 
infection/bleeding precautions, 
nausea, mucositis, extravasation, 
education. 

Radiation Local treatment using ionizing energy 
directed at a target. 

Skin care, fatigue, site-specific effects; 
do not remove markings; follow 
radiation-safety instructions. 

Targeted therapy Acts on specific molecular features or 
pathways. 

Confirm required biomarkers; monitor 
drug-specific toxicities rather than 
assuming it is harmless. 
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Therapy How it works / role Key nursing focus 

Immunotherapy Enhances or redirects immune activity 
against cancer. 

Watch for immune-related 
inflammation affecting lungs, bowel, 
liver, endocrine organs, skin, or 
nervous system. 

Hormonal therapy Blocks hormone production or action 
in hormone-sensitive cancers. 

Adherence, 
thrombotic/bone/menopausal or 
sexual effects depending on agent. 

Stem cell transplant 
Replaces or restores hematopoietic 
function after intensive therapy or for 
hematologic disease. 

Infection prevention, graft 
complications, bleeding, nutrition, 
psychosocial support. 

 

Clinical nuance: Surgery can be curative for some localized solid tumors. Many patients still 
receive combination therapy based on cancer type, stage, margins, biomarkers, and 
recurrence risk. 

 

11. Common Complications: Recognize and Respond 

Problem What you may see Nursing priorities 

Neutropenia/infection Fever, chills, subtle decline; infection 
may lack pus or strong inflammation 

Treat fever as urgent; obtain ordered 
cultures/labs promptly; administer 
antimicrobials as ordered; avoid sick 
contacts and rectal procedures. 

Anemia Fatigue, pallor, dyspnea, tachycardia, 
dizziness 

Assess oxygenation/activity tolerance; 
cluster care; trend Hgb; prepare 
supportive therapy as ordered. 

Thrombocytopenia Petechiae, bruising, gum/nose 
bleeding, hematuria, melena 

Bleeding precautions; avoid IM 
injections/rectal temps when 
contraindicated; apply prolonged 
pressure; trend platelets. 

Nutrition/mucositis Weight loss, poor intake, mouth pain, 
nausea, vomiting, diarrhea 

Oral care, symptom control, small 
nutrient-dense meals, hydration, 
dietitian referral, daily weights/trends. 

Pain Tumor, treatment, neuropathic, bone, 
or procedural pain 

Full pain assessment; scheduled + 
breakthrough plan; bowel regimen 
with opioids; reassess response. 

Fatigue Persistent exhaustion not fully 
relieved by rest 

Rule out reversible causes; conserve 
energy; balance rest with activity; 
support sleep and nutrition. 

Fluid/electrolyte imbalance 
Vomiting/diarrhea, poor intake, renal 
effects, confusion, weakness, 
dysrhythmias 

I&O, weights, labs, ECG when 
indicated, replace fluids/electrolytes 
as ordered. 
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Problem What you may see Nursing priorities 

Psychosocial distress 
Fear, anxiety, grief, denial, financial 
strain, altered roles/body 
image/sexuality 

Assess coping and safety; provide 
clear information; include chosen 
supports; refer early. 

 

12. Oncology Red Flags 

Report immediately / act urgently: Fever in a neutropenic patient; new confusion or focal 
neurologic deficit; spinal pain with weakness or bowel/bladder change; stridor or facial/neck 
swelling; uncontrolled bleeding; severe dyspnea/chest pain; rapidly falling urine output; 
severe weakness with dysrhythmia; or sudden clinical deterioration. 

 
These may suggest oncologic emergencies such as sepsis, spinal cord compression, superior vena 
cava syndrome, major hemorrhage, tumor lysis syndrome, hypercalcemia, or obstruction. Follow the 
patient’s emergency plan and institutional protocol. 

13. Featured Examples from the Lecture 

Condition What it is High-yield clues 

Acute lymphoblastic leukemia (ALL) 
Malignancy with overproduction of 
immature lymphoid cells (blasts) that 
crowd bone marrow. 

Low normal cell production → 
infection/fever; anemia, dyspnea, 
tachycardia; thrombocytopenia, 
bleeding, bruising; most common 
childhood leukemia. 

Fibroma Benign tumor of fibrous/connective 
tissue. 

Usually localized; symptoms depend 
on size and location. 

Lipoma Benign tumor composed of adipose 
tissue. 

Often soft, slow-growing, and 
painless; evaluate changes or 
concerning features. 

 

Memory aid: ALL = immature lymphoid blasts fill the marrow, so ALL three major cell lines 
can become clinically affected: red cells, functional white cells, and platelets. 

 

14. NCLEX-Style Clinical Thinking 

Prioritization framework 

●​ Stabilize ABCs and identify oncologic emergencies. 
●​ Check the latest CBC, electrolytes, renal/hepatic function, vital signs, and treatment timing. 
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●​ Link the symptom to both disease and treatment—but assess before assuming the cause. 
●​ Protect the patient from infection, bleeding, injury, dehydration, and uncontrolled symptoms. 
●​ Reassess after intervention and communicate changes using specific data and trends. 

Question 1: A chemotherapy patient has an oral temperature of 38.3°C (100.9°F) and an 
absolute neutrophil count of 400/mm³. What is the priority? 

Answer: Treat this as suspected neutropenic fever: promptly notify/activate the ordered pathway, 
obtain cultures and labs as prescribed, and begin timely empiric antimicrobial therapy. Do not 
delay because the patient 'looks okay.' 

Question 2: Which finding best differentiates a malignant tumor from a benign tumor? 

Answer: The ability to invade surrounding tissue and metastasize. Benign tumors may grow or 
compress structures but do not metastasize. 

Question 3: A patient’s tumor is poorly differentiated. What does that imply? 

Answer: The cells resemble the tissue of origin less and often behave more aggressively; this 
describes grade, not the anatomic extent of spread. 

Question 4: Why can chemotherapy cause mucositis and bone marrow suppression? 

Answer: It affects rapidly dividing normal cells as well as malignant cells, including GI mucosa 
and hematopoietic precursor cells. 

Question 5: A patient with cancer reports new back pain, leg weakness, and urinary retention. 
What should the nurse do first? 

Answer: Treat as possible spinal cord compression: perform a focused neurologic assessment, 
protect safety, and notify the provider/emergency team immediately. 

15. One-Minute Review 
●​ Cellular regulation maintains homeostasis through controlled signaling, growth, repair, 

differentiation, and death. 
●​ Cancer develops after multiple errors allow abnormal cells to survive, proliferate, invade, and 

spread. 
●​ Mitosis makes two matching somatic cells; meiosis produces genetically different reproductive 

cells. 
●​ Grade = microscopic differentiation/aggressiveness. Stage = anatomic extent of disease. 
●​ TNM: tumor, nodes, metastasis; exact categories are cancer-specific. 
●​ Chemotherapy is usually systemic; radiation is local; targeted and immune therapies have 

unique toxicities. 
●​ Cancer care is physical and psychosocial: assess nutrition, immunity, pain, fatigue, elimination, 

coping, sexuality, roles, and finances. 
●​ Neutropenic fever, neurologic change, airway symptoms, bleeding, or sudden deterioration are 

urgent. 
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Study Method 

Use active recall: cover the right side of each table and explain the concept aloud. Then practice 
connecting each treatment to its expected complications and each complication to the nurse’s first 
action. 

Final exam cue: Do not memorize isolated facts. Ask: What is happening to the cell? What 
patient finding would I expect? What is the immediate risk? What should the nurse assess or 
do first? 
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