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Principle of oncology 
เรียบเรียงโดย พญ.พิรญาณ์ ไทยเจียม 

อาจารย์ที่ปรึกษา อ.พญ.วายูน วจะโนภาส 
 
Oncology 
Multidisciplinary team 

- Surgeons 
- Medical oncologists 
- Radiation oncologists 
- Reconstructive surgeons 
- Pathologists 
- Radiologists 
- Primary care physicians 

 
Definitions  

- Primary (or definitive) therapy : en bloc resection of tumor with adequate margins of normal tissues and 
in some cases regional lymph nodes. 
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- Adjuvant therapy : refers to radiation therapy and systemic therapies, including chemotherapy, 

immunotherapy, hormonal therapy, and increasingly, biologic therapy. 
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Goals of treatment 
- Primary goal of surgical and radiation therapy : local and regional control 
- Primary goal of systemic therapies : systemic control by treating distant foci of subclinical disease to 

prevent recurrence. 
 
Acquired capabilities of cancer 
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Metastatic process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tumorigenesis 
Cancer etiology 

 
 
 
 
 
 
 
 
 
 
Genes 

- Oncogenes 
- Tumor suppressor genes  

Genes associated with hereditary cancer 
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Criteria suggest of hereditary cancer 

- Tumor development at much younger age than usual. 
- Presence of bilateral disease. 
- Presence of multiple primary malignancies.  
- Presentation of a cancer in the less affected sex. (eg male with breast cancer) 
- Clustering of the same cancer type in relatives. 
- Cancer associated with other condition such as mental retardation.  

 
Carcinogens 

- Chemical carcinogens 
- Physical carcinogens 
- Viral carcinogens 
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IARC group I chemical carcinogens 
- Selected viral carcinogens 
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Cancer screening 
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Cancer staging  
American Joint Committee on Cancer (AJCC)  
Union Internationale Contre Cancer (International Union Against Cancer, UICC)  
3 components: 

- Primary tumor (T) 
- Nodal metastases (N) 
- Distant metastases (M).  
**Clinical staging (cTNM or TNM), Pathologic staging(pTNM), re-treatment (rTNM) or autopsy staging (aTNM).  
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** TNM staging manual >> pdf 
- https://cancerstaging.org/references-

tools/deskreferences/Documents/AJCC6thEdCancerStagingManualPart1.pdf (2003) 
- https://cancerstaging.org/references-tools/deskreferences/Pages/AJCC-7th-Ed-Cancer-Staging-Manual.aspx 

(7th ed, 2010) 
- https://cancerstaging.org/references-tools/deskreferences/Pages/default.aspx (8th ed, effective 2018) 

 
Tumor markers  
 

Marker Cancer Sensitivity Specificity 

PSA Prostate 57-93% 55-68% 

CEA 
Colorectal 
Breast 
Recurrent disease 

40-47% 
45% 
84% 

90% 
81% 
100% 

AFP Hepatocellular 98% 65% 

CA19-9 Pancreatic 78-90% 95% 

CA27-29 Breast 62% 83% 

CA15-3 Breast 57% 87% 

 
Roles of surgery in cancer 

- Prevention 
- Diagnosis 
- Treatment  

 
Prevention of cancer 

- Some underlying conditions 
- Congenital of genetic traits (intensive screening)  
- High incidence of subsequent cancer 

 

• Familial adenomatous polyposis (FAP) 
- 50% develop colon cancer by age of 40 
- By age 70, virtually all develop colon cancer. 
- Prophylactic proctocolectomy before age 20 to prevent CRC is advised for who carry APC gene 

 
 

https://cancerstaging.org/references-tools/deskreferences/Documents/AJCC6thEdCancerStagingManualPart1.pdf
https://cancerstaging.org/references-tools/deskreferences/Documents/AJCC6thEdCancerStagingManualPart1.pdf
https://cancerstaging.org/references-tools/deskreferences/Pages/AJCC-7th-Ed-Cancer-Staging-Manual.aspx
https://cancerstaging.org/references-tools/deskreferences/Pages/default.aspx
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• UC (ulcerative colitis) 
- 40% of UC die of colon cancer 
- 3% of children with UC develop colon cancer by the age of 10, and 20% develop cancer during each 

ensuing decade. 
- Colectomy is indicated for patients with UC if the chronicity of this disease is well established.  

• Breast cancer 
- Risk of cancer in some women is increased substantially over the normal risk (but does not approach 

100%) 
- Counseling the explains the benefits and risks of prophylactic mastectomy. 
- Genetic tests for BRCA1 and BRCA2 mutations provide valuable information.  

 
Diagnosis of cancer 

- Acquisition of tissue for exact histologic diagnosis > biopsy 
Biopsy 

- Aspiration :  cystic lesion eg. Thyroid 
- Needle : core of tissue (solid tumor) eg breast mass **Needle tract tumor seeding**, not work in sarcoma 

> cannot interpret pathology result.  
- Incisional : removal of small wedge tissue from a larger tumor mass.  
- Excisional : excision of entire suspected tumor tissue with little or no margin of surrounding normal 

tissue eg lymph node.  
 
Treatment of cancer 

- Curative resection of primary cancer 
- Cytoreductive surgery 
- Metastatic disease 
- Oncologic emergencies 
- Palliation 
- Reconstruction and rehabilitation  

 
Curative resection of primary cancer 

• Definitive surgical therapy with sufficient margins is sufficient local therapy  
- Wide excision of primary melanomas of skin can be cured locally by surgery alone 90% of cases. 
- The resection of colon cancers with 5-cm margin from the tumor results in anastomotic recurrences in 

fewer than 5% of cases.  

• Surgery obtain histology confirmation of diagnosis > primary local therapy is achieved through 
nonsurgical modality eg radiation therapy  

- CA nasopharynx  
- Long bones Ewing’s sarcoma 
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• Lymphatic mapping & sentinel lymph node biopsy 

• The magnitude of surgical resection is modified when use of neoadjuvant treatment 
(Rhabdomyosarcoma) 

- Surgery alone > 5 year survival rates 10-20% 
- Neoadjuvant radiation therapy combined with chemotherapy : long-term cure rates are now 80%.  

 
Cytoreductive surgery 

- Extensive local spread of cancer precludes the removal of all gross disease by surgery 
- Partial surgical resection of bulk disease in selected cancers improves the ability of other treatment 

modalities to control unresectable residual gross disease.  
- Cytoreductive surgery is of benefit only when other effective treatments are available to control 

unresectable residual disease.  
 
Metastatic disease 

- Single site of metastatic disease that can be resected without major morbidity should undergo resection. 
- Limited lung, liver or brain metastases can be cured by surgical resection.  
- Appropriate for cancers that not respond well to systemic chemotherapy. 
- Resection of colorectal hepatic metastases, in whom the liver is the only site metastasis can leas to long 

term cure in 25%. 
 
Oncologic emergencies 

- Exsanguinating hemorrhage eg carotid blow out 
- Perforation 
- Drainage of abscesses 
- Impending destruction of vital organs 
- Advanced cancer : nonsurgical intervention >> endoscopic therapy, intervention radiology. 

 
Palliation 

- Relief of pain : pain medications, nerve block, epidural block, celiac ganglion block:EUS guide, pain clinic.  
- Relief of functional abnormalities (relieve mechanical problems eg intestinal obstruction) 
- Improve the quality of life. 
- Advances stage : non surgical intervention : stent 

 
Reconstruction and rehabilitation  

- Reconstruction and rehabilitation after definitive treatment 
- Improve function and cosmetic appearance 
- Free flaps using microvascular anastomotic techniques is having a profound impact on the ability to 

bring fresh tissue to resected or heavily irradiated areas. 
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- Loss function ( especially of extremities) often can be restore by surgical approaches. 
- Lysis of contractures or muscle transposition to restore muscular function damaged by previous surgery 

or radiation therapy.  
 
Principle of radiation therapy 
Outlines 

- Basic radiation physics 
- Basic radiobiology 
- Basic clinical radiation oncology - clinical application in different diseases  

 
Basic radiation physics** 

- Type of radiation delivery  
Teletherapy :  

External beam radiation theory  
Radiation : gradual fall off 

Brachytherapy : 
(ระยะใกล้)  
1. Intracavitary (ใส่ช่อง) nasopharynxCA, cervicalCA,  
2. Interstitial (เข็มเจาะ) prostate, partial breast radiation (in future), lower lip,  
3. Mold (แปะวาง) hard palate CA 

Radiation : rapid fall off (dose drop แปรผกผัน 1/distance2) 
Not expose to radiation personnel  

IORT (intra-operative radiation therapy) :  
External beam radiation therapy (need specific room) 
May decrease side effect to intraabdominal organs 
Inconvenient 
Limited facility 
Not uniform dose delivery. 

 
Type of radiation 

- Photon 
- Electron 
- Others: proton, neutron 
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Photon (Megavoltage) Electron 

Deeper penetration Less penetration 

Deep tumor Rapid fall off 

Energy of radiation will determine the depth of 
radiation penetration 

Superficial tumor (<5cm deep from skin) 

Higher beam energy > deeper penetration Neck nodes, skin lesions, less skin sparing effect 

Higher energy > less skin doses ( skin sparing effect)  

 
Radiation doses 

- Absorb dose : Gy (Gray) 
1 GY = 100cGy 

- Fractionation (external beam radiation therapy)  
Conventional fractionation : 1.8-2 Gy/F, 1 F/day 
Total dose : microscopic & post op : 50-60 Gy 

      Gross disease : 66-70 Gy 
Basic radiobiology** 

- Radiation actions : Targets of radiation 
- Radiation responses 
- Interactions with modifiers 
- Chemotherapy 
- Hyperthermia  
- Biological agents  

 
Radiation actions 
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4R’s : Fractionated treatment  

- Repair  
- Redistribution (Reassortment) 
- Reoxygenetion (hypoxic cells are radioresistant) ; re-sensitive radiotherapy 
- Repopulation 

 
Radiation responses  

- Radiosensitive tumor (RS) : leukemia, lymphoma, germ cell tumor 
- Relatively radiosensitive tumor (RRS) : Squamous cell carcinoma 
- Relatively radio resistant tumor (RRR) : Adenocarcinoma 
- Radioresistant tumor (RR) : sarcoma, melanoma  

 
Radiation Response to normal tissues 

- Cell types  
1. Early responding tissues : effect during radiation. Treatment course : skin, epithelium, muscos, BM 
2. Late responding tissues : long term side effect (>6 months after RT) : spinal cord, liver, kidney , bone, 

kidney  
 
Concurrence chemoRT 

- chemo as radiosensitizer 
- Inhibit sublethal damage repair 

 
Targeted therapy and radiation 

- EGFR - cetuximam (C-225) (anti- EGFR) + RT  
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Basis for combining surgery and radiation therapy 
- Plan : limitation of each modality when used alone 

Early stage : single modality 
Advance stage : combined modalities 

- Salvage : when one modality failed 
 
General radiotherapy principles  

- High dose for gross disease : lower dose subclinical disease 
- Minimize dose to adjacent normal tissues 

 
Advantage of RT 

- Preservation of tissue, function, and cosmetics 
- Control of subclinical disease in the adjacent tissue with less morbidity 
- Can simultaneously treat multiple primaries 
- Better surgical salvage rate of XRT failures than XRT salvage rate of surgical failures 
- Rare treatment mortality.  

 
Disadvantage of RT 

- Desirable acute side effects 
- Potential late complications 
- Induction of second malignancies (0.5%/year stop at 20-year) 
- Protracted treatment course with external beam irradiation  

 
Clinical radiation oncology** 

Role of radiation therapy 
- Curative treatment (depend on cell types, size, location) 

Definite tx : 66-70Gy, 2 Gy/F, 33-35 F 
Adjuvant tx 50-60 Gy, 2 Gy/F, 25-30 F 
Neoadjucant tx : 45-40 Gy, 2 Gy/F, 23-25 F 

- Palliative treatment  
Local : primary tumor and/or neck nodes 
Distant : Bone, Brain 
40 Gy, 2 Gy/F, 20 F 
30 Gy, 3 Gy/F, 10 F 
20 Gy, 5 Gy/F, 4 F 
6-8 Gy, single fraction  
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Radiation treatment process 
- Diagnosis 
- Simulation 
- Treatment planning 
- Treatment delivery 

 
Radiation positioning (set-up) and immobilization  

- Individualized  
 
IGRT 

- Image Guided Radiation Therapy 
 
Disease specific sites :  

• CNS 
- Role : postoperative (less definitive) 
- Benign diseases : AVM, pituitary adenoma, meningioma, acoustic neuroma 
- Malignant diseases : primary brain tumor , brain metastases (whole brain radiation therapy) 

• Head & neck 
- Role :  
- Definitive : oropharynx (base of tongue, Tonsils, soft palate) 
- Post-op : oral tongue, paranasal sinuses 

• Breast 
- Post-op tx  
- Indications of post-op RT 

1. All patients with breast conservative surgery 
2. Post mastectomy RT in  

T3 (T>5cm), T4 
>/= 4 nodes 
Margins, +LVSI 

- Definitive tx  
Inflammatory breast cancer 
Locally advanced disease 

• Thoracic : lung cancer, esophageal cancer > IMRT  

• Abdomen :  
- Colorectal cancer (T4) 

 
 
 



  Principle of oncology 20 

- Rectal cancer  
Pre-op RT 

o Sphincter preservation 
o Downstaging 
o Decrease side effect from post RT 
o Improve LR control compared to post-op RT 

• Pediatrics :  
- Non CNS > Wilm’s tumor (Sx+CMT+RT), neuroblastoma  
- CNS : medulloblastoma 

 
Radiation side effects (within RT fields) 

Acute side effects Late side effects 

Latency < 90 days Latency > 3-6 months 

During radiation tx Typically 0.5-6 years after RT 

Transient  Irreversible 

Determined by accumulative radiation doses  Treatment for complications may relieve 

 Radiation forgiveness 

 
Determined by total radiation doses and dose per 
fraction 
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Systemic therapy 
Scope : 

- Overview of molecular genetics of cancer 
- Principles of systemic therapy 
“Cancer is, in essence, A Genetic disease” 

 
What genes are mutated in cancers ? 

- Genes that directly control cellular proliferation (rate of cell birth or cell death) : Gate keeper 
Oncogenes 
Tumor suppressor genes 

- Genes that do not directly control cell growth, but instead control the rate of mutation 
- Caretaker genes or DNA damage-response genes 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Principles of systemic therapy 

- Systemic therapy is one of the combined modality programs in the treatment of cancer 
- Chemotherapy 
- Endocrine therapy (eg breast cancer, prostate cancer) 
- Biotherapy (eg interferon-alpha > renal cell carcinoma)  
- Molecular-targeted therapy 
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Cancer CMT 
- Development of CMT is started in the 1950s. 
- CMT could indeed cure cancer.  
- Rationale for integrating cMT into combined modality programs with surgery and RT in early stage of 

disease.  
*started since WWII, biochemical weapon) 
- Principle obstacles clinical efficacy of CMT: 

Toxicity to normal tissues (BM suppression) 
Development of cellular drug resistance 

 
Clinical application of CMT 

- Primary induction CMT 
- Neoadjuvant CMT 
- Adjuvant CMT 
- Direct instillation into sanctuary sites or site-directed perfusion of specific regions of the body affected 

by cancer. (Brain cancer via ventricle reservoir) 
 
Primary induction CMT 

- Cancers for which there are no other effective tx 
- Advanced, metastatic disease 
- Clinical end points 

Response rate : complete and partial response 
Progression-free survival 
Overall survival 

- Goals : curative intent: CMT-sensitive cancers, palliative intent 
 
Primary induction CMT : curative 

- Hodgkin’s disease 
- non-Hodgkin’s disease 
- Acute leukemia 
- Germ cell tumor 
- Curable childhood cancers: ALL, Burkitt’s lymphoma, Wilm’s tumor, Embryonal rhabdomyosarcoma.  

 
Palliative intent: 

- Palliative tumor-related symptoms (such as pain) 
- Improve overall quality of life 
- Prolong time tumor progression 
- Prolong overall survival 
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Palliative CMT 
- Small cell lung cancer 
- Bladder cancer 
- Breast cancer 
- Head and neck cancer 
- Nasopharyngeal cancer 
- Ovarian cancer 

 
Neoadjuvant CMT 

- Administration of CMT to cancer patients with localized disease before local treatments 
- Localized cancers for which alternative local therapies exist but less than completely effective 

• Advantages: 
- Preservation of tumor mass as a biologic marker of chemosensitivity 
- Sparing of vital normal organs: larynx, anal sphincter, bladder 
- Treating micrometastatic disease 

• Clinical end points: 
- Response rate  
- Progression-free survival 
- Overall survival 

• Applicable in : 
- Anal cancer 
- Bladder cancer 
- Breast cancer 
- Esophageal 
- Head and neck 
- Non small cell lung cancer 
- Osteogenic sarcoma  
- Rectal cancer 
- Soft tissue sarcoma  

 
Adjuvant CMT 

- Development of disease recurrence, either locally or systemically, after surgery or radiation or both 
- Presence and spreading of occult micrometastais 
- Rationale: to treat micrometastatic disease at  time when tumor burden is a minimum, enhance 

potential efficacy of drug treatment.  
- Several well-conducted randomized phase III clinical studies have documented the effectiveness of 

adjuvant CMT in prolonging both disease-free and overall survival in cancer patients. 
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• Clinical end points: 
- Disease-free survival 
- Overall survival 

• Applicable in : 
- Breast cancer 
- Colorectal cancer 
- Gastric cancer 
- Non small cell lung cancer 
- Ovarian cancer 
- Osteogenic sarcoma 
- Testicular cancer 
- Malignant glioma : GBM 

 
Principles governing the use of CMT 

- Sequential use of drug combinations:  
Norton-Simon model: no two combinations were likely to be non-cross-resistant or have equal cell 
killing capacity 

- Optimal dose and schedule 
Maximal-tolerated dose 
Shortest possible time necessary for recovery of bone marrow 

- Optimal duration of administration 
- Right indication 
- Right patient : adequate organ function, pre-existing condition, performance status  

Molecular targeted therapy  

• Approved EGFR-targeted therapies  
- Trastuzumab (Herceptin) : ErbB-2 monoclonal Ab for breast cancer 
- Cetuximab (Erbitux) : EGFR monoclonal Ab for colorectal cancer and HNSCC (kras gene indicate drug 

resistant or not) 
- Gefitinib (Iressa): EGFR tyrosine kinase inhibitor for non small cell lung cancer 
- Erlotinib (Tarceva): EGFR tyrosine kinase inhibitor for non small cell lung cancer 

• Approved molecular-targeted therapies  
- Receptor tyrosine kinase inhibitor: imatinib 
- CML 
- GIST (c-kit positive ถึงจะใช้ยาตัวนี้ได้) 
- Anti VEGF : Bevacizumab : colorectal can, non-small cell lung ca 
- Multi-kinase inhibitors :  

Suitinib > GIST after failure to imatinib, renal cell carcinoma  
Sorafinib : renal cell carcinoma, HCC 


