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FN FN BrnoBrno--BohuniceBohunice  



    

 medical discipline doing research  on  cancer and caring for 

oncologic patients, providing prevention, diagnostics, complex 

treatment and care.  

 



Population morbidity and mortalityPopulation morbidity and mortality  

 Cardiovascular diseases               51 % 

 Cancer disease                             26 % 

 Infectious diseases                       6,8 % 

 External causes ( injuries, suicides, poisoning)     5,9 % 

 Respiratory disorders                  5,6 % 

 Gastrointestinal disorders           4,5 %   

  



    
   Cancer /tumour disease – genetic disorder, disease of DNA,  

 

  Genetic changes can proceed to unregulated atypical cells 

 

 Tumour transformation – can affect whatever somatic cell 

capable of cell division  

 

 More 100 tumours 

 

 Tumour /  Neoplasia – abnormal tissue, mass of abnormal cells  

with abnormal growth and proliferation 

 Cancer – system disease caused by uncontrolled growth and 

spread of abnormal cells 



CancerogenesisCancerogenesis  

 Process of formation of mutations that make changes of genetic 

information  - Gene mutations 

 Gene – section of DNA designated for proteins, inc. proteins 

having control over cell cycle 

 1 gene  -  2 alleles 

  

            

  

  

  

  



    

Important genes of  DNA 

 Proto-oncogene 

 Anti-oncogenes/ tumour suppressor genes 

 

 malignant tumour disease  requires  several significant mutations 

      ( minimally 4-6 ) 

 

 Proto-oncogene – commonly presenting structural gene which 

product – protein take control of cell cycle and cell division 

 (coding  growth factor/receptor, transcription factors))  

  

  



    

 OncogeneOncogene  ––  mutated protomutated proto--oncogeneoncogene  ––  with increased activity with increased activity 

presenting permanent mitotic activity,   causing presenting permanent mitotic activity,   causing igig. . 

overproduction of  growth factors,   growth factor receptors, ….overproduction of  growth factors,   growth factor receptors, ….  

 Implementation of virus into Implementation of virus into oncogeneoncogene  

  

 Mutations are activating  Mutations are activating    

 Dominant mutation Dominant mutation ––  mutation of one allele suffice to bring on mutation of one allele suffice to bring on 

manifestation of mutationmanifestation of mutation  

  



    

    



 Tumour suppressor genes Tumour suppressor genes ––  have negative control of cell cyclehave negative control of cell cycle  

  

   Obstruct cell division when  presented DNA mistakesObstruct cell division when  presented DNA mistakes  

 Fixing  damaged DNAFixing  damaged DNA  

 Loss of tumour suppressor genes Loss of tumour suppressor genes --    uncontrolled division of cells uncontrolled division of cells 

with damaged DNAwith damaged DNA  

  

 Mutations are recessive Mutations are recessive --    inactivating  inactivating  --    manifestation of manifestation of 

mutation needs damage of both  two allelesmutation needs damage of both  two alleles  

  

  



    

    



CancerogenousCancerogenous  factors factors --  mutagensmutagens  

          Physical factorsPhysical factors  

 Gama, XGama, X--ray, neutron radiationray, neutron radiation  

 UV radiationUV radiation  

 Thermal radiationThermal radiation  

  

 Radiation Radiation ––  direct hit to DNA chain  direct hit to DNA chain  --      chain breakschain breaks  

                                              indirect effect indirect effect ––  formation of ionformation of ion´́s, radicalss, radicals  

 Basis oxidation, breakage of Basis oxidation, breakage of phosphodiesterphosphodiester    bindingbinding  

  

  

 Chronic mechanical irritationChronic mechanical irritation  

  



    

        Chemical factorsChemical factors  

 Aromatic and polycyclic hydrocarbonsAromatic and polycyclic hydrocarbons  

 Heavy metalsHeavy metals  

 Aromatic aminesAromatic amines  

 Nitrogenous substancesNitrogenous substances  

 HormonesHormones  

  

 Indirect effect Indirect effect ––  oxidative stress oxidative stress ––  ionion´́s, radicalss, radicals  

 Direct effect to DNA Direct effect to DNA --    in replication phase in replication phase ––  incorporation of  incorporation of  

bases analogues bases analogues   

 out of replication out of replication ––  alkylation, alkylation, desaminationdesamination, hydroxylation of , hydroxylation of 

basesbases  

  

  

  



    

 Mainly in places of direct contact  of substances with mucosaMainly in places of direct contact  of substances with mucosa  

  

 Cigarette smoke Cigarette smoke ––  mouth, windpipes, lungs, kidneys , bladdermouth, windpipes, lungs, kidneys , bladder  

   nitrites, nitrates, fat nitrites, nitrates, fat --    large intestine, kidneys, bladderlarge intestine, kidneys, bladder  

  

  

  



        Biological factorsBiological factors  

 Virus infectionsVirus infections  

          Hepatitis B, C  virus Hepatitis B, C  virus ––  hepatocellularhepatocellular  carcinomacarcinoma  

          Epstein Barr virus  Epstein Barr virus  --    BurkittBurkitt  lymphomalymphoma  

          HPV  HPV  --    cervix and rectal carcinomacervix and rectal carcinoma  

 Chronic infectionChronic infection  

 Chronic inflammationChronic inflammation  

  

 Biological mutagens Biological mutagens --    less commonless common  

  

  

  

  

  



OncogenesisOncogenesis  / / CancerogenesisCancerogenesis  

      

 MultipleMultiple  step  processstep  process  



 TumorousTumorous  tissue tissue ––  have different qualities from healthy tissuehave different qualities from healthy tissue  

    

 Morphological difference  Morphological difference  --    tissue and cellular abnormalitiestissue and cellular abnormalities  

  

 Functional difference Functional difference ––  mainly mainly nonnonfunctional, newly gained/lost functional, newly gained/lost 

function ( hormone production) function ( hormone production)   

  

 Biological difference Biological difference --    increased ability to proliferate (shorter increased ability to proliferate (shorter 

cell cycles, increased number of  replicationscell cycles, increased number of  replications))  

  



Tumour morphologyTumour morphology  

 Tumour differentiation Tumour differentiation ––  how much are tumour cells similar to how much are tumour cells similar to 

normal specialized cells of tissue from which tumour originatenormal specialized cells of tissue from which tumour originate  

  

 Dedifferentiation Dedifferentiation ––  appearance of  primitive nonspecific and appearance of  primitive nonspecific and 

nonnon--specialized cells specialized cells ––  means increasing aggressivenessmeans increasing aggressiveness  

  

  

  

  

  



TumourTumour  morphologymorphology    

 DysplasiaDysplasia  ––  still nonstill non--tumorotumorouus  increased cell proliferation, cells s  increased cell proliferation, cells 

have loss of uniformity and architectonics, cells disarrangement, have loss of uniformity and architectonics, cells disarrangement, 

increased mitotic activity,  loss of cell stratification increased mitotic activity,  loss of cell stratification ––  igig.  cells .  cells 

with mitotic activity out of basal layerwith mitotic activity out of basal layer  

  



    

 Tumour abnormalitiesTumour abnormalities  

 Morphological differences of Morphological differences of tumoroustumorous  tissuetissue  

  

 Loss of  layered or glandular  arrangement, loss oLoss of  layered or glandular  arrangement, loss off  intercellular intercellular 

cohesion, disappearing of extracellular matrix at cohesion, disappearing of extracellular matrix at mesenchymalmesenchymal  

tumourstumours  

  

          Cellular abnormalitiesCellular abnormalities  

 Nucleus Nucleus --    enlargement, increased nuclear coloration, nuclear enlargement, increased nuclear coloration, nuclear 

polymorphism, multiple nucleuspolymorphism, multiple nucleus  

 CytoplasmicCytoplasmic  changes changes --    cellular size changes cellular size changes ––  mainly mainly 

enlargement, shape differences, loss of specialized functions or enlargement, shape differences, loss of specialized functions or 

apparatus, increased colorationapparatus, increased coloration  

  

  



    

     



TumourTumour´́ss  transformationtransformation  

 Changed ability of functional differentiationChanged ability of functional differentiation  

 Increased ability of proliferationIncreased ability of proliferation  

 Decrease of apoptosisDecrease of apoptosis  

 Increased telomerase activity Increased telomerase activity ––  prolongation of cell life even cell prolongation of cell life even cell 

immortalityimmortality  

 Changed  cell intercellular activity with surrounding cells and Changed  cell intercellular activity with surrounding cells and 

extracellular matrix extracellular matrix --  loss of cohesion with other cells, loss of loss of cohesion with other cells, loss of 

adhesion to extracellular matrix, loss of contact inhibition adhesion to extracellular matrix, loss of contact inhibition --    

tumour invasiveness tumour invasiveness   

  



    

 Tumour (trueTumour (true)     x   )     x   Pseudo tumour  (falsePseudo tumour  (false))  

  

 Pseudo tumours represents lump / bulging  of tissue Pseudo tumours represents lump / bulging  of tissue ––  origin origin 

and microscopic view is different from  tumoursand microscopic view is different from  tumours  

  

 Cysts, pseudo cysts, inflammatory pseudoCysts, pseudo cysts, inflammatory pseudo--tumotumouursrs,  piling up of ,  piling up of 

anorganicanorganic  substances substances --  salts salts   

 Hypertrophy, hyperplasia, Hypertrophy, hyperplasia, hyperregnerationhyperregneration  

  

  

  



    

 HypertrophyHypertrophy  ––  increase in volume of cells ( mainly increase in volume of cells ( mainly microfibrilsmicrofibrils) ) --    

muscle training, myocardial muscle due to high blood pressuremuscle training, myocardial muscle due to high blood pressure  

  

 HyperplasiaHyperplasia  ––  increase in number as reaction to stimulation of increase in number as reaction to stimulation of 

tissue region  tissue region  --    chronic mechanical /  inflammatory irritation, chronic mechanical /  inflammatory irritation, 

subside when stimulation disappearsubside when stimulation disappear  

 Due to hormonal stimulation Due to hormonal stimulation ––  benign prostatic hyperplasia, benign prostatic hyperplasia, 

thyroid glandthyroid gland  

  

      



Biological character of tumoursBiological character of tumours  

 Determined by genetic (enzymatic) equipment how acts in host Determined by genetic (enzymatic) equipment how acts in host 

organismorganism  

 Benign tumours (relative harmlessBenign tumours (relative harmless) ) --    slow in growth,  clearly slow in growth,  clearly 

bordered bordered ––  clearly visible boundary between normal and clearly visible boundary between normal and 

tumoroustumorous  cellscells  

 Benign tumour cells are similar to normal differentiated cells, low Benign tumour cells are similar to normal differentiated cells, low 

in number of nuclear in number of nuclear atypicalitiesatypicalities, ,   

 Common  fibrous sheathCommon  fibrous sheath  

  

   dondon´́t have metastasis,  expansive growth t have metastasis,  expansive growth ––  enlarging compact enlarging compact 

mass having local pressure effect on surrounding tissues, mass having local pressure effect on surrounding tissues,   

 The mass in moveable against the bottomThe mass in moveable against the bottom  



    

 Malignant tumours (harmfulMalignant tumours (harmful) ) ––  have rapid growth, donhave rapid growth, don´́t have t have 

fibrous sheath,  poorly unclear boundaries,   donfibrous sheath,  poorly unclear boundaries,   don´́t move against t move against 

the bottom,  the bottom,    

 The cells are substantially immature, irregular in shape and The cells are substantially immature, irregular in shape and 

undifferentiated,  have a lot of nuclear undifferentiated,  have a lot of nuclear atypicalitiesatypicalities  

 Invasive growth Invasive growth ––  spread to surrounding tissues due to release of spread to surrounding tissues due to release of 

enzymes  decomposing  collagen and enzymes  decomposing  collagen and proteoglycansproteoglycans    

  

 Produce distant metastasis and have systemic effectProduce distant metastasis and have systemic effect  

  



    

          SiteSite  ofof  originorigin  

 MesenchymalMesenchymal  

 EpithelialEpithelial  

 NeuroectodermalNeuroectodermal  

 germinalgerminal  

  

          HistogeneticHistogenetic  originorigin  providesprovides  namename    ofof  tumourtumour  

  

 BenignBenign      --  suffixsuffix    --    omaoma        / / ademomaademoma, , lipomalipoma, , fibromafibroma, , 

osteomaosteoma  //  

 MalignantMalignant    --    adjectoveadjectove    --    sarcomasarcoma, , carcinomacarcinoma, , blastomablastoma                        

/ / adenocarcinomadenocarcinom, , neuroblastomaneuroblastoma, , fibrosarcomafibrosarcoma//  



Tumour spreadingTumour spreading  

 Continuous spreading Continuous spreading --    tumour mass expand superficially along  tumour mass expand superficially along  

anatomically defined   structures anatomically defined   structures ––  fascias, fascias, perineuralperineural  /  /  

intraneuralintraneural  spreading, along vessels and grow through spreading, along vessels and grow through 

surrounding tissuesurrounding tissue  

  

 Distant spreading Distant spreading ––  metastasis formation metastasis formation ––  release of release of tumoroustumorous  

cells from primary focus into distant  perceptive tissuescells from primary focus into distant  perceptive tissues  

  

 Haematogenous Haematogenous ––  tumour grow into the vessels and spreading  tumour grow into the vessels and spreading  

through venous blood through venous blood ––  mainly liver, lungs, brain, kidney, mainly liver, lungs, brain, kidney, 

suprarenal gland bonessuprarenal gland bones  

 LymphogenousLymphogenous  ––  grow into lymphatic vessels and into lymph grow into lymphatic vessels and into lymph 

nodes and later in to the bloodnodes and later in to the blood  

  

  



 Implantation spreading Implantation spreading ––  in cavities (abdominal, thoracic, in cavities (abdominal, thoracic, 

intestine)intestine)  

  

   solitary metastasis solitary metastasis ––  only 1 metastasis in bodyonly 1 metastasis in body  

  

 Generalize  tumour spreading Generalize  tumour spreading ––  primary tumour focus anprimary tumour focus andd  > 3 > 3 

metastasismetastasis  

  



Complications of tumoursComplications of tumours  

          BenignBenign  

 LocalLocal  

 Compression of surrounding structures Compression of surrounding structures ––  compression of compression of ureterureter, , 

intestine, nervesintestine, nerves  

 Obstruction of hollow organ Obstruction of hollow organ ––  ileusileus, cyst, jaundice, , cyst, jaundice, 

hydrocephalushydrocephalus  

 Necrosis Necrosis ––  secondary infectionsecondary infection  

  

 GeneralGeneral  --      production endocrine active hormonesproduction endocrine active hormones  

  



    

          Malignant tumour complicationsMalignant tumour complications  

 LocalLocal  

 Compression of surrounding structuresCompression of surrounding structures  

 Destruction of normal invaded tissue Destruction of normal invaded tissue ––  pathological fractures, pathological fractures, 

reduced haematopoiesisreduced haematopoiesis  

 Surface ulceration Surface ulceration ––  bleeding ( occult blood loss)bleeding ( occult blood loss)  

 Eroded blood vessels Eroded blood vessels ––  massive bleedingmassive bleeding  

 Perforation of hollow organsPerforation of hollow organs  

 fistula formationfistula formation  

 Necrosis Necrosis ––  secondary infectionsecondary infection  

  

 GeneralGeneral  ––  hormonal activity, cytokine activityhormonal activity, cytokine activity  

  

  



Classification of tumour diseaseClassification of tumour disease  

 Typing Typing --    determine histological origin of tumour tissuedetermine histological origin of tumour tissue  

  

 Grading Grading --    assess grade of differentiation of tumour cells  assess grade of differentiation of tumour cells            

grade I grade I ––  IVIV  

  

 G1 G1 ––  high grade of differentiation, low malignancyhigh grade of differentiation, low malignancy  

 G2 G2 ––  moderate grade of differentiation, moderate malignancymoderate grade of differentiation, moderate malignancy  

 G3 G3 ––  low grade of differentiation,  high malignancylow grade of differentiation,  high malignancy  

 G4 G4 ––  undifferentiated , very high malignancyundifferentiated , very high malignancy  

  

 Staging Staging ––  define the extend of general bodydefine the extend of general body´́s affection s affection ––  TNMTNM  

classificationclassification  



Precancerous / premalignant conditionPrecancerous / premalignant condition  

 Dysplasia Dysplasia --    morphological abnormal cells  associated with morphological abnormal cells  associated with 

increased risk of cancer diseaseincreased risk of cancer disease  

  

 Hyperplasia Hyperplasia ––  of hormonally dependent tissue of hormonally dependent tissue ––  endometriumendometrium, , 

prostateprostate  

 DysplasiaDysplasia  

 MetaplasiaMetaplasia  --    transformation otransformation off  one type of epithelial cell into one type of epithelial cell into 

different  epithelial cell different  epithelial cell   

          I.gI.g. . ––  Barrett oesophagus Barrett oesophagus --  commonly lined oesophagus with commonly lined oesophagus with 

squamoussquamous  cells  due to chronic irritation of gastric reflux in lower cells  due to chronic irritation of gastric reflux in lower 

part, the mucosa transforms into columnar intestinalpart, the mucosa transforms into columnar intestinal--like cellslike cells  

          Bronchial Bronchial metaplasiametaplasia  due to smoking due to smoking ––  ciliated columnar cells ciliated columnar cells 

transforms into transforms into squamoussquamous  cellscells  



      

 Level of dysplastic changes Level of dysplastic changes --    grades I grades I ––  III.III.  

 Low gradeLow grade  (I)(I)    x high gradex high grade  (II(II--III)III)  



    

  



Cancer effects 

 Patient are put in danger of fatality by dissemination, not by the 

primary tumour  

 

 Destruction of tissue and organ, loss of function 

 Obstruction of hollow organs – stop of passage 

 Paraneoplastic syndrome – abnormal hormone /cytokines 

production – paraneoplastic syndrome – Cushing sy, 

Hypercalcemia,  

 Cancer cachexia – rapid loss of fat, muscles, fatigue 

 Immunodeficiency 

 Hypercoagulation  



  

   CancerCancer  cachexiacachexia  



Development of tumour diseaseDevelopment of tumour disease  

 Precancerosis -  long-lasting process of cancer formation of 

pathologically changed tissue 

 

 Preclinical stadium -  there is  evidence of malignant 

transformation of cells, small in size, no difficulties for host, 

long-lasting process,  difficult to find 

 

 Clinical manifestation –                                                            

progressively faster growth,                                                                  

emerging typical signs and                                                                              

symptoms, usually months. .   



Diagnostic processDiagnostic process  

  
 Early  diagnosis of malignant tumours has the most effective 

results of treatment outcome with low recurrence rate 

 

 Majority of patients come with typical signs  of locally advanced 

disease 

 

    General signs 

 Weight loss 

 Fever 

 Loss of apatite 

 Fatigue 

 Paraneoplastic syndrome 

 

  



  

            Local signs Local signs ––  related to organ affectionrelated to organ affection  

  

 Lump of tumour mass in soft tissues Lump of tumour mass in soft tissues   

 Hollow organ obstruction/ perforationHollow organ obstruction/ perforation  

 Organ function disorderOrgan function disorder  

 Organ/ structure compressionOrgan/ structure compression  

 BleedingBleeding  

 ppainain  

  



  

            WHO warning signsWHO warning signs  

  

 Change of stereotype of bowl movement /urinationChange of stereotype of bowl movement /urination  

 Unusual bleeding / dischargeUnusual bleeding / discharge  

 No healing woundNo healing wound  

 Lump in breast / soft tissuesLump in breast / soft tissues  

 Loss of appetite, loss of weight, Loss of appetite, loss of weight, dysfagiadysfagia  

 Long lasting cough and hoarsenessLong lasting cough and hoarseness  

 Change in birthmark / nevusChange in birthmark / nevus  

  



  

   Clinical examination Clinical examination ––  visual inspection, palpation, auscultationvisual inspection, palpation, auscultation  

  

 „symptom“ examination„symptom“ examination  

  

  

 Obtaining tissue biopsy Obtaining tissue biopsy ––  bibioopsypsy, FNAB, true, FNAB, true--cut,  cytologycut,  cytology  

  

 HistopatologicalHistopatological  examinationexamination  

   --  Benign/malignantBenign/malignant  

   --  TypeType  

   --  GGraderade  

  

  



  

   Staging Staging ––  assessment of extend of cancer diseaseassessment of extend of cancer disease  

  

 Local extendLocal extend  

 Systemic extendSystemic extend  

  

 Chest XChest X--ray, abdominal ray, abdominal sonosono  

 Chest, Abdominal CT + contrast, MRIChest, Abdominal CT + contrast, MRI  

 Bone scan, PETBone scan, PET--  CT / PET MRICT / PET MRI  

  

 TNM classifyingTNM classifying  

  

 Assessment of patientAssessment of patient´́s general status,  organ  functions, s general status,  organ  functions, 

comorbiditiescomorbidities  

  

  



  

OncomarkersOncomarkers    

 Chemical substances released from tumour / host tissues as 

response to tumours 

 

 In normal conditions  are not presented or in minimal 

concentrations, benign condition 

  low sensitivity and specificity 

 Screening and diagnostics : PSA, AFP 

 

 Monitoring of treatment response 

 

 CEA,  CA19-9, CA125, PSA, 



    
 TNM staging system – internationally used for almost all 

tumours. Assess anatomic extend -  size of tumour, number of 

lymph nodes, presence of metastases 

  



      

 cTNM -  clinical  -  before therapy – clinical examination, 

imagining examinations, biopsy.   

 

 pTNM – postoperative/pathological/ -  after assessment of 

resected organ and surrounding tissue 

 

 

 Stage of disease  

  



    

 R –classification 

     presentation of tumour at resection margin  

      

     R0 – no tumour 

     R1 – microscopic rest 

     R2 -  macroscopic rest 

  



PerformancePerformance  statusstatus  

   assessment of cancer patient s general well-being and physical 

activities of daily living – estimation of therapeutic  options – 

organism functional reserves to withstand  aggressive oncologic 

treatment 

 

 PS 0 – normal activity 

 PS 3 – more than 50% daytime in bed 

 PS 5 – completely bedridden, no selfcare 

 

 Karnofsky index 



  



  

  
 Mmultidisciplinary  oncologic board  

 

 Specialists of different  clinical speciality  - radiology, clinical 

oncology, surgeons, pathologists, radiation therapist  

 

  presented case report, time axes, symptoms, comorbidities, 

performance status. There is considered stage of cancer disease -  

anatomical extend of disease and histological type  and 

aggressivity of tumour  with regard to  therapeutic modalities    

 There is define therapeutic plan with agreement of majority of 

specialists   

  



Therapeutic modalitiesTherapeutic modalities  

  
          Locoregionale 

 Oncologic surgery 

 Radiation oncology 

 

     Systemic 

 Chemotherapy 

 Hormonal therapy 

 Targeted „biological“ treatment 

 Immune therapy 

  



Goals of therapyGoals of therapy  

  
 Curative Curative ––  „healing“ from cancer „healing“ from cancer   

  

 Extending life expectancyExtending life expectancy  

  

 Extending  time without  severe difficultiesExtending  time without  severe difficulties  

  

 Symptoms reliefSymptoms relief  



  

  
 Curative th – radical surgical, RT, CHT treatment – removing all 

affected cancerous tissue 

 

 Palliative th – active treatment being aimed at extending life 

expectancy  /CHT, RT/, slow down spreading 

 

 Palliative th – active treatment being aimed at relief of symptoms  

/CHT, RT, surgery/, improve quality of life 

 

 Palliative – symptomatic and supportive therapy 

     no influence on progressive cancer disease , relief difficulties 

  



    

 Increasement of  treatment effectiveness  specific combination of 

treatment modalities  

 

 Neoadjuvant th – initial CHT/RT to reduce tumour mass and 

tumour extend before planned surgical treatment, RT. 

 

 Adjuvant th  (CHT)– after surgical treatment (RT) to eliminate 

residual micrometastasis ( positive resection margins, positive 

lymph nodes dissection) 

  



Oncologic  surgeryOncologic  surgery  

 Most important curative modality of solid tumours – removing  

tumour mass 

 Curative effectiveness at localized disease 

 

 resection of primary tumour 

 resection of affected - draining regional lymph nodes 

 metastasis resection 

 

 

 Management of complications – perforation, obstruction, 

bleeding, symptoms removal 

 Taking of histological samples 



    

 Radical (safe) resection of tumour focus into healthy tissue – 

resection margins /R0/  /2cm edge of healthy tissue/ 

 

  



    

  

  

  

  

  

  

  



    

 Lymphadenectomy – resection of potentially affected  regional 

lymphatic nodes 

 En block resection -  avoid violation of tumour capsule,  don t  

cut adhesions,  resects tumour with surrounding tissue or part of 

organ if possible 

 Vein ligation first 

 

 Multivisceral extended radical resection – radical resection of 

tumour and solitary metastasis  

 

 Per operative  cryobiopsy – assessment of resection margins /R0 

x R1/, assessment of lymphatic nodes – extension of resection / 

lymphadenectomy 

 

  



LymphadenctomyLymphadenctomy  

 Standard procedure – primary tumour resection + regional lymph 

nodes.  Preventive measure  eradication of potential contained micro 

metastasis 

 special histological examination - immunohistochmistry,  PCR – can 

prove micro metastasis 2mm 

  selective – therapeutic – dissection of tumour affected lymph nodes , 

prevention of locoregional relapse 

 

    Usually in solid tumour dissection of I. level of lymph nodes 

 

 Sentinel lymph node -  patent blue dye, / radionuclide , most 

common breast cancer, melanoma,  

 examination of sentinel lymph node  decide about extend of 

lympadenectomy 





      

 Metastasis surgical therapy  

 

 Biological convenient type of tumour, limited number of meta 

 Primary tumour is possible to remove 

 There are no unremovable metastasis 

 

 Colorectal – liver 

 Kidney - bone 

 

  

  



Palliative surgical therapyPalliative surgical therapy  

 In case of impossible  radical resection of tumour or metastasis 

 Improve quality of life, prevent complications, treating 

complications 

 

  bypass procedures, ostomies -   in case of bowel obstruction,  

 Treatment of bowel perforation, stop of bleeding,  dilatation and 

stenting of stenosis,  

 insertion of CVC, enteral catheter 

  

  



    

 Palliative tumour resection Palliative tumour resection ––  R1, R2 R1, R2 ––  lower complication rate, lower complication rate, 

symptomatic effect,  better response to symptomatic effect,  better response to chemoradiotherapychemoradiotherapy  

  

 CytoreductionCytoreduction/ / debulkingdebulking  --    reduction of tumour mass  reduction of tumour mass  --  before before 

chemotherapy  radiation therapy/chemotherapy  radiation therapy/      

 Decompression procedures Decompression procedures --    spinal cordspinal cord  

 Pain releasePain release  

  



      

  



 Reconstructive phase of surgical therapy  - improve quality of living 

in patients with long-term prognosis 

 Reconstruction of soft tissues defects, after breast resection 

 Restoration of bowel continuity,  reservoir function 

 

 Preventive surgical procedures  - genetic predisposition 

    FAP – colectomy 

    MEN II -  thyreoidectomy 



Radiation therapy  /RT/Radiation therapy  /RT/  

 Some types of tumours are radiosensitive - focused dose of ionizing 

electromagnetic radiation can destroy cancer cells 

 locoregional effect /tumour + regional lymph nodes/ 

 

 Differentiated tumours of thyroid gland, Prostate,  

     epidermal skin tumours, tumours of head and neck, breast 

 

 /X-Ray, Gamma/ – cellular death,   

    gamma radiation - exponential kinetics 

 Proton therapy  - particular radiation 

    higher energy,  the most of energy release in tumour mass,   

  

  

  



      
 Important critical structures reduce extend of use of RT 

 

 Adjuvant RT prevents locoregional  relapse after surgical resection  

/breast cancer, head and neck cancer 

 Palliative RT – bone metastasis 

 

 Side effects of RT 

 

     

     Acute                                                           Chronic 

    Postiradiation dermatitis                               Fibrosis 

    Mucositis                                                      Neurodegeneration 

                                                                         radiation ulcers             

  



      

  



ChemotherapyChemotherapy  

 Medication which is effective against process of cell division, - 

gene toxicity, the fastest dividing the most affected 

 Usually used in combination of more drugs to take advantage of 

different mechanisms of effect to have stronger anti-tumor effect  

 

 Curative therapy – chemosensitive haematological tumours 

 Curative / palliative therapy  - metastatic extend of disease –  

     systemic effect – penetrate into all tissues, general effect 

 Affecting all rapidly dividing cells  - malignant cells, 

     Bone marrow, hair follicles, mucosa, germinal cells 

 

 Requires cyclic administration 

  

  



    

 Alkylation agentsAlkylation agents  

 Antitumor antibioticsAntitumor antibiotics  

 AntimetabolitesAntimetabolites  

 Plant alkaloidsPlant alkaloids  

  

  

  

 Chemotherapy side effectsChemotherapy side effects  

  

 Acute       -   Nausea, vomiting 

 Subacute  -   Alopecia, mucositis, hematotoxicity 

 Chronic    -   Infertility, neuropathy, cardiovascular disorders,    

                          secondary tumours 

 

 



Hormonal therapy Hormonal therapy   

 Hormonally active tumours – use hormones as GF 

 Blocking hormone = blocking of proliferation 

 

  Breast, Prostate, Ovarium, Thyroid gland cancer 

 

 Organ removal 

 Block of receptor – antiestrogene - Tamoxifen 

 Block of hormone synthesis 

 Pituitary gland   blocking 

  

  

  

  



Targeted biological therapyTargeted biological therapy  

 Non gene toxicity 

 Targeted against specific signal pathways of GF or pathways of 

controlling molecules  inside tumour cells 

 Blocking these pathways stop proliferation of tumour cells, don´t 

destroy  tumour cells 

 

  have no side effects related to overall stop of proliferation and cell 

deaths 

 Combination of targeted therapy + chemotherapy/ RT 

 

  

  



    
 Different spectrum of side effects – hypertension, rashes, 

hypothyroidism, positive correlation between effect and side effect 

 Usually have not curative effect 

 

Imatinib  /Gleevec/ – CML 

Bevacizumab /Avastin/  angiogenesis inhibitor   

Trastuzumab /Herceprin/ - breast cancer 

  

  



    

 Monoclonal Ab – against receptors on surface 

  large molecules – iv administration, can´t get in brain 

 Complex of  binding Ab +receptor cell can by lysate by 

complement  lymphocytes 

 Flu like side effect symptoms – fever, chills, muscle joint pain, 

anaphylaxis  

 

 

 „small molecules“ – get in cell, block signal pathway inside, p.o. 

intake, cam get in brain 

 No immune effect 

 Side effect skin and GI symptoms  

  



Immune therapy  

 Bring about or stimulate  nonspecific – innate and specific immune 

response against tumour cells 

 

 IL -2 – renal carcinoma, interferone alfa 

 Bone marrow transplant 

 Anti-tumour vaccination  (preventive, therapeutic) - HPV 

 

 Risk of induction of autoimmune response 

  

  

  

  

  

  



Supporting therapy 

 Relieve patient  from difficulties from tumour symptoms or 

oncologic treatment 

 

  pain killers 

 Antiemetic 

 Leukocyte growing factors 

 Blood transfusion, Epo 

 Anti depressants 

 Enteral / parenteral nutrition 

 Medication to improve nutrition 

 Antibiotics               

  psychotherapeutic support 

  

  



Epidemiology 

 Mandatory announcement of detection of new cancer disease to 

Oncological register 

 

 Mortality rate – parameter of deaths on tumours per 100 000 

and year 

 Incidence rate -  number of newly diagnosed tumours on 100 

000 and year 

 

 

 

 5year survival rate – since treatment,  

  



PreventionPrevention  

 Primary prevention –– keeps disease from occurring,  exclusion 

of inner and outer risk factors 

     e.g. healthy diet, non-smoking policy, environment, vaccination - 

HPV 

 

 Secondary prevention – diagnostics of early cancer disease, 

before locally advanced, better therapeutic options. 

     Active screening  of malignant diseases and precancerosis and 

their treatment. 

 

 Tertiary prevention – regular oncologic follow ups  after the end 

of therapy for cancer disease – burst out of relapse – regular re-

staging 

 

 



Preventive screening Preventive screening   

 regular preventive GP examinations  

 Inpatient exam -  breast, digital rectal exam. 

 Widespread screening  measures 

 

 Preventive check up q 2 y   GP 

 Prostate  M >50 yo   q 2 y  

 Preventive gynaecologic check up  F > 18 yo q1y 

 Mammography  F > 45 yo q 2 y 

 Occult stool blood >50 yo q 2 y 

 Endoscopic bowl exam > 55 yo q 10 y 

 Per rectum exam >55 yo   q 10 y 

  

  

  



      Most common malignity 

 

 M:  lung cancer,  prostate cancer, colorectal cancer, renal cancer 

 

 F:    breast cancer, lung cancer, colorectal cancer, ovarian, 

cervical cancer,  

  

  


