
Pathophysiology II

Chapter (6): Cancer

▪ Cell cycle

▪ Cancer terminology

▪ Benign and malignant tumors

▪ Characteristics of malignant tumors

▪ Detection of malignant tumors

▪ Selected types of malignant tumors
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Cancer

▪ Cancer is a group of diseases characterized by abnormal and uncontrolled cell growth with the
potential to invade or spread to other parts of the body.
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Cancer

▪ Cell cycle
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Cancer

Regulation of cell cycle

▪ Growth factors

▪ Cell cycle checkpoints
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Cancer

Terminology

▪ Cancer

▪ Oncology

▪ Neoplasm

• Benign

• Malignant

▪ Neoplasia
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Cancer

Terminology

▪ Cancer                           oma

▪ Oncology 

▪ Neoplasm

• Benign

• Malignant

➢ Solid cancers
➢ Hematological cancers 

▪ Neoplasia
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Cancer

Pathogenesis

Carcinogenesis 
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Cancer
Infiltration, invasion and metastasis
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Cancer

Causes and risk factors
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Cancer

Staging and grading of cancer

▪ Grading: l-IV

▪ Staging: American Joint Committee on Cancer (AJCC) 

▪ TNM

• T stands for the size and local spread of the primary tumor (0-4)
• N refers to the involvement of the regional lymph nodes (0-3)
• M describes the extent of the metastatic involvement (0-1)

T2N1M0 indicates a moderate-size tumor with limited lymph nodal disease and no metastasis
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Cancer

Diagnosis

▪ Tumor markers (biomarkers)

▪ Cytological and histological methods
• Tissue biopsy
• Immunohistochemistry
• Microarray technology

▪ Ultrasonography

▪ Computed tomography (CT)

▪ Magnetic resonance imaging (MRI)
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Solid Cancer

Breast cancer

▪ Definition
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Solid Cancer

Breast cancer

▪ Ductal carcinoma

▪ Lobular carcinoma

1. Ductal carcinoma in situ (DCIS)
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Solid Cancer

Breast cancer

▪ Ductal carcinoma

▪ Lobular carcinoma

2. Lobular carcinoma in situ (LCIS)
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Solid Cancer

Breast cancer

▪ Ductal carcinoma

▪ Lobular carcinoma

3. Invasive ductal carcinoma (IDC)
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Solid Cancer

Breast cancer

▪ Ductal carcinoma

▪ Lobular carcinoma

4. Invasive lobular carcinoma (ILC)
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Solid Cancer

Breast cancer

▪ Ductal carcinoma

▪ Lobular carcinoma

5. Inflammatory breast cancer (IBC)

6. Triple-negative breast cancer (TNBC)
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Solid Cancer

Breast cancer

Risk factors 

▪ Age and gender
▪ Family history
▪ Personal history of breast cancer
▪ Menstrual cycle
▪ Childbirth
▪ Hormone replacement therapy (HRT) or oral contraceptives
▪ Obesity
▪ Radiation
▪ Benign breast tumor
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Solid Cancer

Breast cancer

Symptoms 

▪ Painless (when present deeply, painful superficially), hard mass that has irregular edges, but 
sometimes it can be soft, and rounded.

▪ Swelling of all or part of the breast
▪ Skin dimpling
▪ Breast or nipple pain
▪ Nipple retraction (turning inward)
▪ Redness, or thickening of the nipple or breast skin
▪ Nipple discharge (may be bloody, clear to yellow, green and look like pus)
▪ Skin ulcers
▪ Swelling of one arm (beside the breast with cancer)
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Solid Cancer

Malignant breast tumors

Staging

a. Stage 0

b. Stage 1

c. Stage 2

d. Stage 3

e. Stage 4
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Solid Cancer

Breast cancer

Diagnosis

▪ Breast self-exam (BSE)
▪ Clinical breast exam (CBE)
▪ Mammography
▪ Breast ultrasound (sonography)
▪ Magnetic resonance imaging (MRI)
▪ Biopsy

• Excisional biopsy
• Incisional biopsy
• Core biopsy
• Fine-needle aspiration (FNA) biopsy

▪ Immunohistochemistry: Estrogen, progesterone, HER2 receptors
▪ Microarray
▪ Tumor markers: CA-15-3 and CA-27-29
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Solid Cancer

Breast cancer

Treatment

▪ Surgery
• Breast-conserving surgery

➢ Lumpectomy
➢ Partial mastectomy

• Total mastectomy

• Modified radical mastectomy

▪ Radiation therapy: external or internal

▪ Anticancer drugs
• Chemotherapy, TAC: paclitaxel, doxorubicin (Adriamycin), and cyclophosphamide
• Hormonal therapy: Tamoxifen and Aromatase inhibitors (AIs)
• Targeted therapy: Trastuzumab (monoclonal antibody of HER2)
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Hematological Malignancies

▪ Definition

▪ Types
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Hematological Malignancies

Leukemia

▪ Definition

▪ Types
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Myeloid leukemia Lymphocytic leukemia

AML
ALL

CLL

CML



Hematological Malignancies

Leukemia

▪ Causes and risk factors
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Hematological Malignancies

Leukemia

▪ Symptoms
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Anemia
Fatigue



Hematological Malignancies

Leukemia

▪ Diagnosis
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Microarray



Hematological Malignancies

Leukemia

▪ Treatment

1. Chemotherapy

a. Remission induction therapy
b. Consolidation therapy 
c. Maintenance therapy

2. Radiation therapy

3. Hematopoietic stem cell transplantation (HSCT): autologous SCT (auto-SCT) and allogeneic SCT (allo-SCT)

4. Immunotherapy

5. Targeted therapy
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Hematological Malignancies

Lymphoma

▪ Definition

▪ Types

➢ Hodgkin lymphoma (HL)
➢ Non-Hodgkin lymphoma (NHL) 
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Hematological Malignancies

Lymphoma

▪ Symptoms
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Hematological Malignancies

Lymphoma

▪ Diagnosis
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Hematological Malignancies

Lymphoma

▪ Treatment

1. Chemotherapy

2. Radiation therapy

3. Hematopoietic stem cell transplantation (HSCT): autologous SCT (auto-SCT) and allogeneic SCT (allo-SCT)

4. Immunotherapy

5. Targeted therapy
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