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RAS (recurrent aphthous ulcerations; canker sores)RAS (recurrent aphthous ulcerations; canker sores)  

 Primary immunodysregulationPrimary immunodysregulation  

-- In ulcerative stage: decreased ratio of  CD4/CD8 T lymphocytes In ulcerative stage: decreased ratio of  CD4/CD8 T lymphocytes 
(about 1:10); increased TCR(about 1:10); increased TCRγδγδ+, increased TNF+, increased TNF--αα  → increased → increased 
activity of  T cell subpopulations that mediate cytotoxic damageactivity of  T cell subpopulations that mediate cytotoxic damage  

-- AntibodyAntibody--dependent cellular cytotoxicity, Tdependent cellular cytotoxicity, T--cell mediated cell mediated 
cytotoxicity to oral epithelial cells (Ag unknown)??? cross cytotoxicity to oral epithelial cells (Ag unknown)??? cross 
reactivity between Ag shared by oral streptococci and oral reactivity between Ag shared by oral streptococci and oral 
epithelial cells???epithelial cells???  

-- Patients with cyclic neutropenia  Patients with cyclic neutropenia    

  

 Decrease of  mucosal barrierDecrease of  mucosal barrier  

  

 Increase in antigenic exposureIncrease in antigenic exposure  

  

  



Potential etiopathogenetic factors of  Potential etiopathogenetic factors of  

aphthous stomatitisaphthous stomatitis  
 AllergiesAllergies  

 Genetic predispositionGenetic predisposition  (HLA(HLA--B12, B51, Cw7)B12, B51, Cw7)  

 Nutritional abnormalitiesNutritional abnormalities  (B12, folate and iron deficiences) (B12, folate and iron deficiences)   

 Haematological disorders Haematological disorders (anemia)(anemia)  

 Gastrointestinal diseases Gastrointestinal diseases (avitaminosis B12 (avitaminosis B12 ––  atrophic oral atrophic oral 
mucosae, MAS, coeliac disease, ulcerative colitis, m. Crohn,…,  mucosae, MAS, coeliac disease, ulcerative colitis, m. Crohn,…,    

 Hormonal influences Hormonal influences (pregnancy, luteal phase of  MC,…)(pregnancy, luteal phase of  MC,…)  

 Infectious agents Infectious agents (L form of  streptococci, HSV, VZV, (L form of  streptococci, HSV, VZV, 
CMV,…)CMV,…)  

 Trauma Trauma   

 StressStress  

 Systemic disordersSystemic disorders  

  

  



HSV infectionHSV infection  



Systemic diseases associated with recurrent Systemic diseases associated with recurrent 

aphthous stomatitisaphthous stomatitis    
 BehcetBehcet´́s syndrome (aphtous ulcers, genital ulcers, uveitis)s syndrome (aphtous ulcers, genital ulcers, uveitis)  

 Celiac disease (gluten intolerance)Celiac disease (gluten intolerance)  

 Cyclic neutropenia (AD, Cyclic neutropenia (AD, ELA2ELA2  gene gene --  neutrophil elastase) neutrophil elastase)   

 Nutritional deficienciesNutritional deficiencies  

 IgA deficiencyIgA deficiency  

 Immunocompromised conditions, incl. HIVImmunocompromised conditions, incl. HIV  

 Inflammatory bowel disease (ulcerative colitis, CrohnInflammatory bowel disease (ulcerative colitis, Crohn´́s disease)s disease)  

 MAGIC syndrome (mouth and genital ulcers with inflamed cartilage)MAGIC syndrome (mouth and genital ulcers with inflamed cartilage)  

 PFAPA syndrome (periodic fever, aphtous stomatitis, pharyngitis, cervical PFAPA syndrome (periodic fever, aphtous stomatitis, pharyngitis, cervical 
adenitis)adenitis)  

 ReiterReiter´́s syndrome (arthritis, urethritis, conjunctivitis and skin lesions)s syndrome (arthritis, urethritis, conjunctivitis and skin lesions)  

  

  



Clinical variation of  aphthous Clinical variation of  aphthous 

stomatitisstomatitis  

 Minor Minor (80 %)(80 %)  

 Major Major (10 %)(10 %)  

 HerpetiformHerpetiform  

  

 Histopathology: Histopathology: ulcerative lesion covered with ulcerative lesion covered with 

fibrinopurulent membrane, mixed inflammatory fibrinopurulent membrane, mixed inflammatory 

infiltration; spongiosis of  the epithelium  infiltration; spongiosis of  the epithelium    



Aphtous stomatitisAphtous stomatitis  
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BehcetBehcet´́s disease (syndrome)s disease (syndrome)  

 Recurrent oral ulcerationRecurrent oral ulceration  (minor, major or herpetiform aphthae)(minor, major or herpetiform aphthae)  

  

+ two of  the following:+ two of  the following:  

-- Recurrent genital ulcerations  Recurrent genital ulcerations    

-- Eye lesions Eye lesions (uveitis, retinal vasculitis,…)(uveitis, retinal vasculitis,…)  

-- Skin lesions Skin lesions (erythema nodosum, pseudofolliculitis or papulopustular lesions, (erythema nodosum, pseudofolliculitis or papulopustular lesions, 
acneiform nodules,…)acneiform nodules,…)  

+ arthritis, CNS involvement, cardiovascular , GIT, hematologic, pulmonary, + arthritis, CNS involvement, cardiovascular , GIT, hematologic, pulmonary, 
muscular, renal systems involvementmuscular, renal systems involvement  

  

-- HLAHLA--B51B51  

-- Immunosuppresive treatmentImmunosuppresive treatment  



SarcoidosisSarcoidosis  

 Multisystem granulomatous disorder of  unknown cause Multisystem granulomatous disorder of  unknown cause   

 Inappropriate defense response to mycobacterial infectious agents  + Inappropriate defense response to mycobacterial infectious agents  + 
immunodysregulationimmunodysregulation  

 Lungs, lymph nodes, skin, eyes, salivary glands,….Lungs, lymph nodes, skin, eyes, salivary glands,….  

 Any oral mucosal sites can be affected (normal in color, brownishAny oral mucosal sites can be affected (normal in color, brownish--red, red, 
violaceous, hyperkeratotic violaceous, hyperkeratotic ––  submucosal mass)submucosal mass)  

 NonNon--necrotising granulomas (accumulation of  epitheloid histiocytes, necrotising granulomas (accumulation of  epitheloid histiocytes, 
LanghansLanghans´́or foreign bodyor foreign body--type giant cells, Schaumann bodies type giant cells, Schaumann bodies ––  basophilic basophilic 
calcifications, asteroid bodies calcifications, asteroid bodies ––  stellate inclusions)stellate inclusions)  

 Diagnosis: clinical and radiographic presentations, biopsyDiagnosis: clinical and radiographic presentations, biopsy--histopathology, histopathology, 
laboratory abnormalities, Kveim test (intradermal injection of  human sarcoid laboratory abnormalities, Kveim test (intradermal injection of  human sarcoid 
tissue tissue ––  development of  papulonodular lesion)development of  papulonodular lesion)  

 Treatment: corticosteroids  Treatment: corticosteroids    

  

  



Other granulomatous disordersOther granulomatous disorders  

 Orofacial granulomatosisOrofacial granulomatosis  

-- MelkerssonMelkersson--Rosenthal syndrome (cheilitis Rosenthal syndrome (cheilitis 
granulomatosa+facial paralysis+fissured tongue)granulomatosa+facial paralysis+fissured tongue)  

    

 WegenerWegener´́s granulomatosiss granulomatosis  

 CrohnCrohn´́s diseases disease  

 TuberculosisTuberculosis  

 SarcoidosisSarcoidosis  

 Foreign body reaction, allergyForeign body reaction, allergy  

  



Granuloma in CrohnGranuloma in Crohn´́s diseases disease  



SarcoidosisSarcoidosis  



TBCTBC  



Foreign body reactionForeign body reaction  



GranulomatosisGranulomatosis  withwith  polyangitispolyangitis  

((WegenerWegener´́ss  granulomatosisgranulomatosis))  

 NecrotizingNecrotizing  granulomatousgranulomatous  lesionslesions  ofof   thethe  

respiratoryrespiratory  tracttract  

  

 NecrotizingNecrotizing  glomerulonephritisglomerulonephritis  

  

 SystemicSystemic  vasculitisvasculitis  



GranulomatosisGranulomatosis  withwith  polyangitispolyangitis  

((WegenerWegener´́ss  granulomatosisgranulomatosis))  

 ClassicClassic  

 LimitedLimited  (no rapidly progressive renal lesion)(no rapidly progressive renal lesion)  

 SuperficialSuperficial  (skin and mucosa affected)(skin and mucosa affected)  

  

 Oral lesions: strawberry gingivitis (hemorrhagic and Oral lesions: strawberry gingivitis (hemorrhagic and 
friable), oral ulcerations, facial paralysis, labial mucosal friable), oral ulcerations, facial paralysis, labial mucosal 
nodules, oralnodules, oral--antral fistulae, poorly healing extraction antral fistulae, poorly healing extraction 
sites, palatal ulcerations,…..sites, palatal ulcerations,…..  

   cANCA autoantibodiescANCA autoantibodies  

 Cyclophosphamide + prednisoneCyclophosphamide + prednisone  

  

  



GranulomatosisGranulomatosis  withwith  polyangitispolyangitis  

((WegenerWegener´́ss  granulomatosisgranulomatosis))  



AllergicAllergic  mucosalmucosal  reactionsreactions  to to systemicsystemic  drugdrug  

administrationadministration  ((stomatitisstomatitis  medicamentosamedicamentosa))  

 AnaphylacticAnaphylactic  stomatitisstomatitis  ((penicillinpenicillin, , sulfasulfa  drugsdrugs,…): ,…): symtomssymtoms  
ofof   anafylaxisanafylaxis  ((e.ge.g. . hoarsenesshoarseness, , respiratoryrespiratory  distressdistress, , vomitingvomiting), ), 
erytemaerytema  and and aphthousaphthous--likelike  ulcerationsulcerations  in oral in oral mucosamucosa  

 IntraoralIntraoral  fixedfixed  drugdrug  reactionsreactions  ((erythemaerythema, , edemaedema, , 
vesiculoerosivevesiculoerosive  lesionslesions  on on labiallabial  mucosamucosa))  

 LichenoidLichenoid  drugdrug  reactionsreactions  

 LupusLupus--erythematosuserythematosus--likelike  eruptionseruptions  

 PemphigusPemphigus--likelike  reactionsreactions  

        ((resembleresemble  theirtheir  namesakesnamesakes  clinicallyclinically, , histopathologicallyhistopathologically  and and 
imunologicallyimunologically; ; typicallytypically  posteriorposterior  buccalbuccal  mucosamucosa  and and thethe  laterallateral  
bordersborders  ofof   thethe  tonguetongue))  

 NonspecificNonspecific  vesiculoulcerativevesiculoulcerative  lesionslesions      



Allergic contact stomatitis Allergic contact stomatitis 

(stomatitis venenata)(stomatitis venenata)  

 Foods, food aditives, chewing gums, candies, Foods, food aditives, chewing gums, candies, 
……topical anesthetics, restorative metals, ……topical anesthetics, restorative metals, 
acrylic denture materials,…cinnamon, amalgamacrylic denture materials,…cinnamon, amalgam  

  

 AcuteAcute  (burning, erythema, edema, (burning, erythema, edema, 
visicles,erosions, ulcers,…)visicles,erosions, ulcers,…)  

  

 ChronicChronic  (erythematous or white and (erythematous or white and 
hyperkeratotic)hyperkeratotic)  



 PerioralPerioral  dermatitsdermatits    

            ((papulespapules, , papulopustulespapulopustules  periorallyperiorally; F; F>>M; M; cosmeticscosmetics, , toothtooth--paste,…)paste,…)  

  

 ContactContact  stomatitisstomatitis  fromfrom  artificialartificial  cinnamoncinnamon  flavoringflavoring    

            ((toothtooth--paste, paste, candiescandies, , chewingchewing  gumsgums,…; ,…; mucosalmucosal  enlargementenlargement, , edemaedema, , erythemaerythema, , circumoralcircumoral  
dermatitis, dermatitis, exfoliativeexfoliative  cheilitischeilitis,…in ,…in chronicchronic  casescases  a a thickeningthickening  ofof   thethe  surfacesurface  epitheliumepithelium))  

  

 ChronicChronic  oral oral mucosalmucosal  contactcontact  reactionsreactions  to to dentaldental  amalgamamalgam  

            ((mercurymercury  in amalgam in amalgam responsibleresponsible  forfor  thethe  allergicallergic  reactionreaction; ; acuteacute  oror  chronicchronic; ; histologicallyhistologically  and and 
clinicallyclinically  resembleresemble  lichenlichen  planusplanus  ––  contactcontact  lichenoidlichenoid  reactionreaction; ; posteriorposterior  buccalbuccal  mucosa,ventralmucosa,ventral  
surfacesurface  ofof   thethe  laterallateral  bordersborders  ofof   thethe  tonguetongue  affectedaffected))  

  

 AngioedemaAngioedema  ((angioneuroticangioneurotic  edemaedema, , QuinkeQuinke´́ss  diseasedisease))  

-- IgEIgE--mediatedmediated  hypersensitivity hypersensitivity reactionsreactions  causedcaused  by by drugsdrugs  (ACE (ACE inhibitorsinhibitors), ), foodsfoods, , plantsplants, , dustdust, , 
inhalantsinhalants,…,…  

-- mast cell mast cell degranulationdegranulation  causedcaused  by by physicalphysical  stimulistimuli  ((heatheat, , coldcold, , exerciseexercise, , emotionalemotional  stress, stress, solarsolar  
exposureexposure) )   

-- contactcontact  allergiesallergies    

-- activationactivation  ofof   complementcomplement  pathwaypathway  ((hereditaryhereditary  oror  acquiredacquired  (in (in lymphoproliferativelymphoproliferative  diseasesdiseases  oror  in in 
patientspatients    whowho  developdevelop  specificspecific  antibodiesantibodies))  ))    

-- TissueTissue  swellingswelling, , itchingitching, , erythemaerythema  (face, (face, lipslips, , tonguetongue, , pharynxpharynx, larynx, , larynx, dermatologicdermatologic  involvementinvolvement); ); 
involvementinvolvement  ofof   GIT and GIT and respiratoryrespiratory  tracttract, , perioralperioral  and and periorbitalperiorbital  involvementinvolvement  

-- TreatedTreated  by oral by oral antihistaminesantihistamines, , corticosteroidscorticosteroids; in ; in laryngeallaryngeal  involvementinvolvement  ––  intubationintubation  and and 
tracheostomytracheostomy    

  
    



Perioral dermatitisPerioral dermatitis  



AngioedemaAngioedema  



Hematologic disordersHematologic disorders  

 Lymphoid hyperplasiaLymphoid hyperplasia  

 HemophiliaHemophilia  

 Anemia, sickle cell anemia, aplastic anemiaAnemia, sickle cell anemia, aplastic anemia  

 ThalassemiaThalassemia  

 Neutropenia, agranulocytosis, cyclic neutropenia, Neutropenia, agranulocytosis, cyclic neutropenia, 
thrombocytopenia thrombocytopenia   

 Leukemia, polycythemia veraLeukemia, polycythemia vera  

 Hodgkin and nonHodgkin and non--Hodgkin lymphomasHodgkin lymphomas  

 Langerhans cell histiocytosisLangerhans cell histiocytosis  

  

  



LymphoidLymphoid  hyperplasiahyperplasia  ––  follicularfollicular  hyperplasiahyperplasia  

- Affect lymph nodes, lymphoid tissue of  Waldeyer´s ring, oral cavity aggregates of  lymphoid 

tissue 

- Reactive, non-neoplastic lesion: in acute infection, chronic inflammatory conditions, in HIV 

 



TypeType  DefectDefect  InheritanceInheritance  FindingsFindings  

Hemophilia A Hemophilia A 

(classic)(classic)  

Factor VIIIFactor VIII  XX--linked recessivelinked recessive  Abnormal PTTAbnormal PTT  

(partial tromboplastin (partial tromboplastin 

time)time)  

Hemophilia BHemophilia B  

(Christmas d.)(Christmas d.)  

Factor IXFactor IX  XX--linked recessivelinked recessive  Abnormal PTTAbnormal PTT  

von Willebrand von Willebrand 

diseasedisease  

Abnormal von Abnormal von 

Willebrand factor, Willebrand factor, 

abnormal plateletsabnormal platelets  

ADAD  AbnormalAbnormal  BT BT 

((bleedingbleeding  timetime), ), 

abnormalabnormal  PTTPTT  

InheritedInherited  bleedingbleeding  disordersdisorders  
((bleedingbleeding  diathesesdiatheses, , specificspecific  clottingclotting  factorfactor  deficiencydeficiency))  

- small oral lacerations (after minimal trauma) with significant blood loss, eccchymoses,  

- deep hemorhage after normal activities (muscles, joints, soft tissues)  



AnemiaAnemia  

 DecreaseDecrease  in in thethe  volumevolume  ofof   redred  bloodblood  cellscells  

((hematocrithematocrit) ) oror  in in thethe  concentrationconcentration  ofof   

hemoglobinhemoglobin  

  

 ReducedReduced  oxygenoxygen--carryingcarrying  capacitycapacity  ofof   thethe  bloodblood  

  

 ClinicalClinical  featuresfeatures::  
-- TirednessTiredness, , headacheheadache, , lightheadednesslightheadedness  

-- PallorPallor  ofof   mucousmucous  membranesmembranes  (oral (oral mucosamucosa))  

-- PallorPallor  ofof   palpebralpalpebral  conjuctivaconjuctiva  



CausesCauses  ofof   anemiaanemia    

 AnemiasAnemias  withwith  disturbeddisturbed  iron iron metabolismmetabolism  

-- Iron Iron deficiencydeficiency  

-- SideroblasticSideroblastic  anemiasanemias  

  

 MegaloblasticMegaloblastic  anemiasanemias  

-- PerniciousPernicious  anemiaanemia  ((avitaminosisavitaminosis  BB1212))  

-- FolicFolic  acid acid deficiencydeficiency  

  

 AnemiaAnemia  associatedassociated  withwith  chronicchronic  disordersdisorders  

-- in in chronicchronic  infectionsinfections  

-- in in inflammatoryinflammatory  connectiveconnective  tissuetissue  disordersdisorders  

-- in in malignancymalignancy  ((secondarysecondary  to to chronicchronic  bleedingbleeding, , myelophthisicmyelophthisic  
anemiaanemia))  

-- ofof   uremiauremia, , ofof   liver liver diseasedisease, , ofof   endocrineendocrine  failurefailure  

  

  



CausesCauses  ofof   anemiaanemia  

 HemolyticHemolytic  anemiasanemias  

•• ExtrinsicExtrinsic  causescauses  

-- SplenomegalySplenomegaly  

-- RedRed  cell cell antibodiesantibodies  

-- Trauma in Trauma in thethe  circulationcirculation  

-- Direct toxin Direct toxin effectseffects  

•• MembraneMembrane  abnormalitiesabnormalities  

        ((paroxysmalparoxysmal  nocturnalnocturnal  hemoglobinuriahemoglobinuria, , hereditaryhereditary  spherocytosisspherocytosis, , 
hereditaryhereditary  ellipsocytosisellipsocytosis))  

•• DisordersDisorders  ofof   thethe  interiorinterior  ofof   thethe  redred  cellscells  



CausesCauses  ofof   anemiaanemia  

  

 DisordersDisorders  ofof   hemoglobinhemoglobin  

-- sicklesickle  cell cell anemiaanemia  ((hemoglobinopathyhemoglobinopathy, , hereditaryhereditary, , abnormalabnormal  shapeshape  and adherence and adherence 
propertiesproperties  ofof   erythrocyteserythrocytes, , fragilefragile  erythrocyteserythrocytes, , blockageblockage  ofof   capillariescapillaries; ; abnormalabnormal  gene gene 
persistspersists  in in humanhuman  racerace  ––  somesome  degreedegree  ofof   resistanceresistance  to to malarianmalarian  organismorganism) )   

-- ThalassemiasThalassemias  ((hereditaryhereditary  disordersdisorders  ofof   hemoglobin hemoglobin synthesissynthesis; ; ThalassemiaThalassemia    minor and minor and 
major)major)  

  

 AplasticAplastic  anemiaanemia  

-- lifelife--threateningthreatening  hematologichematologic  disorderdisorder; ; failurefailure  ofof   hematopoietichematopoietic  precursorprecursor  cellscells  in in thethe  
bone bone marrowmarrow  

-- exposureexposure  to to somesome  environmentalenvironmental  factorsfactors, , drugsdrugs, , certaincertain  virusesviruses,….,….  

-- hereditaryhereditary  ––  FanconiFanconi´́ss  anemiaanemia  

-- symptomssymptoms  relatedrelated  to to erythrocyteserythrocytes, , platelesplateles  and and leukocytesleukocytes  deficiencydeficiency  

-- oral oral lesionslesions, , gingicalgingical  hemorrhageshemorrhages, , petechiaepetechiae, purpura, , purpura, ecchymosesecchymoses, , ulcerationsulcerations      

  



 NeutropeniaNeutropenia  
-- decreaseddecreased  numbernumber  ofof   circulatingcirculating  neutrophilsneutrophils  

-- congenitalcongenital, , hereditaryhereditary; ; acquiredacquired  ((leukemialeukemia, , metabolicmetabolic  diseasesdiseases, , 
drugsdrugs, , infectionsinfections,…),…)  

-- bacterialbacterial  infectionsinfections, oral , oral lesionslesions    

      

 AgranulocytosisAgranulocytosis  
-- neutrophilsneutrophils  absentabsent  

-- decreaseddecreased  productionproduction, , increasedincreased  destructiondestruction, , idiopathicidiopathic  ((somesome  
drugsdrugs?), ?), congenitalcongenital  

-- malaisemalaise, , soresore  throatthroat, , swellingswelling, , feverfever, oral , oral lesionslesions  ––  necrotizingnecrotizing  
ulcerativeulcerative  gingivitisgingivitis  

  



 CyclicCyclic  neutropenianeutropenia  

-- IdiopathicIdiopathic  ((somesome  AD (AD (ELA2ELA2  gene gene --  neutrophilneutrophil  elastaseelastase), ?), ?defectdefect  
in in hematopoietichematopoietic  stem stem cellscells  in in thethe  bone bone marrowmarrow?)?)  

-- RecurrentRecurrent  episodesepisodes  ofof   feverfever, , anorexiaanorexia, , cervicalcervical  lymphadenopathylymphadenopathy, , 
oral oral mucosalmucosal  ulcerationsulcerations, , pharyngitispharyngitis  

  

 ThrombocytopeniaThrombocytopenia  

-- DecreasedDecreased  numbernumber  ofof   circulatingcirculating  bloodblood  plateletsplatelets; ; petechiaepetechiae, , 
ecchymosesecchymoses, , hematomashematomas    

-- ReducedReduced  productionproduction    

-- IncreasedIncreased  destructiondestruction  ((immunologicimmunologic  reactionreaction  (ITP, TTP); (ITP, TTP); 
consuptionconsuption    

-- SplenomegalySplenomegaly  

  

  

  



HematooncologyHematooncology  
LeukaemiasLeukaemias  

NeoplasticNeoplastic  proliferationproliferation  ofof   whitewhite  bloodblood  cell cell precursorsprecursors  
  
DiffuseDiffuse  replacementreplacement  ofof   normalnormal  BM by BM by leukaemicleukaemic  cellscells  withwith  theirtheir  subsequentsubsequent  variablevariable  
accumulationaccumulation  in in peripheralperipheral  bloodblood  (=(=leukaemizationleukaemization))  
  
InfiltrationInfiltration  ofof   peripheralperipheral  organsorgans  by by leukaemicleukaemic  cellscells  (liver(liver, spleen, , spleen, lymphlymph  nodesnodes, , 
meningesmeninges, , gonadsgonads,….)  ,….)    
  
ConsequenceConsequence, , particularlyparticularly  in in acuteacute  leukaemiasleukaemias: bone : bone marrowmarrow  failurefailure  withwith  anaemiaanaemia, , 
neutropenianeutropenia  and and thrombocytopeniathrombocytopenia      
  

LymphomasLymphomas    
NeoplasticNeoplastic//lymphomalymphoma  cellscells  formform  tumor/tumor/neoplasticneoplastic  massmass  ((primaryprimary  nodalnodal  
and/and/oror  extranodalextranodal))  

  
LymphomasLymphomas  maymay  alsoalso  presentpresent  by by leukaemicleukaemic  infiltratesinfiltrates  and and leukaemiasleukaemias  alsoalso  formform  
solid solid neoplasticneoplastic  massessmassess  

See the pathology lecture…….  



HematooncologyHematooncology  

•• Mutations that inhibit normal differentiation and Mutations that inhibit normal differentiation and 

maturation of progenitor cells, or mutations disrupting the maturation of progenitor cells, or mutations disrupting the 

regulation of progenitor and precursor cells by growth regulation of progenitor and precursor cells by growth 

factorsfactors  

  

unregulated clonal expansion of immature hematopoietic unregulated clonal expansion of immature hematopoietic 

cells cells → inhibition of normal hemopoiesis → release of → inhibition of normal hemopoiesis → release of 

immature blast into circulation, infiltration of peripheral immature blast into circulation, infiltration of peripheral 

organsorgans  

  



HematooncologyHematooncology  

 Myeloid neoplasmsMyeloid neoplasms  
-- from stem cells that normally give rise to the formed blood elements from stem cells that normally give rise to the formed blood elements 

(granulocytes, red cells, platelets)(granulocytes, red cells, platelets)  

-- 3 categories 3 categories   

    → → acute myelogenous leukemias    acute myelogenous leukemias      

    → myeloproliferative disorders→ myeloproliferative disorders  

    → myelodysplastic syndromes→ myelodysplastic syndromes  

  

   Lymphoid neoplasms/lymphomasLymphoid neoplasms/lymphomas  
→ non→ non--Hodgkin lymphomasHodgkin lymphomas  
(incl. lymphocytic leukemias and plasma cell dyskrasias)(incl. lymphocytic leukemias and plasma cell dyskrasias)  

→ Hodgkin lymphomas → Hodgkin lymphomas   
  

   Histiocytic neoplasmsHistiocytic neoplasms  
  



ClinicalClinical  featuresfeatures  ofof   leukemialeukemia  

 AcuteAcute  myeloidmyeloid  leukemialeukemia  

-- adultsadults, , broaderbroader  ageage  rangerange, , alsoalso  childrenchildren  

    

 ChronicChronic  myeloidmyeloid  leukemialeukemia  

-- peakpeak  incidence incidence duringduring  thethe  3rd and 4th 3rd and 4th decadedecade  

  

 AcuteAcute  lymphoblasticlymphoblastic  leukemialeukemia  

-- childrenchildren, most , most commoncommon  childhoodchildhood  malignancymalignancy  

  

 ChronicChronic  lymphocyticlymphocytic  leukemialeukemia  

-- elderlyelderly  adultsadults  

  



ClinicalClinical  featuresfeatures  ofof   leukemialeukemia  

 MyelophthisicMyelophthisic  anemiaanemia    

-- markedmarked  reductionreduction  ofof   normalnormal  whitewhite  and and redred  bloodblood  cellscells  ––  

crowdingcrowding  outout  ofof   thethe  normalnormal  hematopoietichematopoietic  stem stem cellscells  by by 

leukemicleukemic  cellscells  in bone in bone marrowmarrow  

  

-- fatiguefatigue, , easyeasy  tiringtiring, dyspnoe, , dyspnoe, mildmild  exertionexertion  

  

-- lymphadenopathylymphadenopathy, , hepatomegalyhepatomegaly, , splenomegalysplenomegaly  

  

-- easyeasy  bruisingbruising  and and bleedingbleeding  ((duedue  to to thrombocytopeniathrombocytopenia), ), inclincl. . 

gingivalgingival  bleedingbleeding  

  



ClinicalClinical  featuresfeatures  ofof   leukemialeukemia  

-- InfectionsInfections  (G(G--, , bacteriabacteria, G+ , G+ coccicocci, , CandidaCandida  albicansalbicans, , HSV), HSV), feverfever  

  

-- UlcerationsUlcerations  ofof   oral oral mucosamucosa  ((duedue  to to impairedimpaired  abilityability  ofof   thethe  host host 

to to combatcombat  thethe  normalnormal  microbialmicrobial  flora); flora); neutropenicneutropenic  ulcersulcers  ((deepdeep, , 

punchedpunched--outout  lesionslesions  withwith  necroticnecrotic  base)base)  

  

-- InfiltrationInfiltration  ofof   thethe  oral soft oral soft tissuestissues  by by leukemicleukemic  cellscells  ((diffusediffuse, , 

boggyboggy, , nontendernontender  swellingswelling, , alsoalso  ulceratedulcerated, , alsoalso  diffusediffuse  gingivalgingival  

enlargementenlargement  oror  tumorliketumorlike  growthgrowth) )   

  

-- InfiltrationInfiltration  ofof   thethe  periapicalperiapical  tissuestissues  

  

  



WHO classification of  lymphomasWHO classification of  lymphomas  

 BB--cell neoplasmscell neoplasms  

1.1. precursor Bprecursor B--cell neoplasmscell neoplasms  

2.2. peripheral Bperipheral B--cell neoplasmscell neoplasms  

  

 TT--cell neoplasmscell neoplasms  

1.1. precursor Tprecursor T--cell neoplasmscell neoplasms  

2.2. peripheral Tperipheral T--cell neoplasmscell neoplasms  

  

 Hodgkin lymphomasHodgkin lymphomas  

1.1. Classical subtypesClassical subtypes  

2.2. Lymphocyte predominanceLymphocyte predominance  



Neoplasms of  immature B and T cells Neoplasms of  immature B and T cells 

(precursor B and T cell neoplasms)(precursor B and T cell neoplasms)  

1.1. PrecursorPrecursor  --BB--cell cell acuteacute  lymphoblasticlymphoblastic  leukemialeukemia//lymphomalymphoma  

-- bone bone marrowmarrow  precursorprecursor  BB--cell cell expressingexpressing  TdTTdT  and and lackinglacking  surfacesurface  IgIg    

-- childrenchildren  ((peakpeak  atat  ageage  4), 4), highlyhighly  aggressiveaggressive//chemosensitivechemosensitive, , leukemicleukemic  
presentationpresentation  (80 %)(80 %)  

-- infiltrationinfiltration  ofof   bone bone marrowmarrow, LN, liver, spleen,… , LN, liver, spleen,…   

-- diverse diverse chromosomalchromosomal  translocationtranslocation  (t(12;21)(t(12;21)  

  

2.2. PrecursorPrecursor--TT--cell cell acuteacute  lymphoblasticlymphoblastic  leukemialeukemia//lymphomalymphoma  

-- precursorprecursor  TT--cell (cell (oftenoften  ofof   thymicthymic  originorigin) ) expressingexpressing  TdTTdT  

-- diverse diverse chromosomalchromosomal  translocationstranslocations  (TCR loci)(TCR loci)  

-- Adolescent Adolescent malesmales, , thymicthymic  massmass, , variablevariable  splenicsplenic, , hepatichepatic, and bone , and bone marrowmarrow  
involvementinvolvement; ; aggressiveaggressive  

-- BB--ALLALL>>>>>>TT--ALLALL  

  



NeoplasmsNeoplasms  ofof   maturemature  BB--cellscells    

((peripheralperipheral  B B cellscells  neoplasmsneoplasms))  

1.1. BB--chronicchronic  lymphocyticlymphocytic  leukemialeukemia//smallsmall  lymphocyticlymphocytic  lymphomalymphoma  

-- naivenaive  BB--cell cell oror  postgerminalpostgerminal  center center memorymemory  BB--cell (CD5+)cell (CD5+)  

-- trisomytrisomy  12, 12, deletionsdeletions  11q, 13q, 17p11q, 13q, 17p  

-- adultsadults; bone ; bone marrowmarrow, , lymphlymph  nodesnodes, spleen, liver; , spleen, liver; indolentindolent; ; transformationtransformation  intointo  highhigh  
grade grade lymphomalymphoma  ––  RichterRichter´́ss  syndromesyndrome  

  

2.2. Mantle cell Mantle cell lymphomalymphoma  

--                    naivenaive  BB--cell cell ofof   mantlesmantles  (CD5+, cyclinD1+(promotesG1 to S (CD5+, cyclinD1+(promotesG1 to S phasephase  progressionprogression))  

-- t(11;14); cyclinD1 t(11;14); cyclinD1 locuslocus//IgHIgH  locuslocus    

-- olderolder  malesmales, , oftenoften  extranodalextranodal  ((lymphomatouslymphomatous  polyposispolyposis); ); moderatelymoderately  aggressiveaggressive  ––  
resistentresistent  to to therapytherapy    

  

3.3. FollicularFollicular  lymphomalymphoma  

-- germinalgerminal  center Bcenter B--cell (CD10+, bclcell (CD10+, bcl--2+, bcl2+, bcl--6+): 6+): centrocytescentrocytes; ; centroblastscentroblasts  and and 
immunoblastsimmunoblasts  

-- t(14;18); bclt(14;18); bcl--2/2/IgHIgH  (bcl(bcl--2 (inhibitor 2 (inhibitor ofof   apoptosisapoptosis) ) overexpressionoverexpression  ––  promotionpromotion  ofof   
thethe  survivalsurvival  ofof   follicularfollicular  lymphomalymphoma  cellscells  

-- adultsadults; ; primaryprimary  nodalnodal, , laterlater  disseminateddisseminated; ; indolentindolent  

  

  



Spleen, follicular lymphomaSpleen, follicular lymphoma    



Follicular lymphomaFollicular lymphoma  

Centrocytes, centroblasts Centroblasts 

Nodular infiltration Loss of  polarity of  germinal centers 



4.4. DiffuseDiffuse  largelarge  BB--cell cell lymphomalymphoma  

-- germinalgerminal  center center oror  postgerminalpostgerminal  center Bcenter B--cell (cell (centroblastscentroblasts  and and immunoblastsimmunoblasts))  

-- diverse diverse chromosomalchromosomal  translocationstranslocations  (bcl(bcl--6 6 rearrangementrearrangement))  

-- allall  agesages, , usuallyusually  adultsadults; 40 % ; 40 % extranodalextranodal; ; aggressiveaggressive  

  

5.5. BurkittBurkitt  lymphomalymphoma    

                      ((AfricanAfrican  endemicendemic  ((jawsjaws); ); sporadicsporadic  ((intestinalintestinal); HIV+ ); HIV+ relatedrelated))  

-- germinalgerminal  center Bcenter B--cell (CD10+)?; „cell (CD10+)?; „starrystarry  skysky“ “ patternpattern; ; highhigh  mitoticmitotic  raterate, , highhigh  
apoptoticapoptotic  raterate  

-- t(8;14) (ct(8;14) (c--mycmyc//IgHIgH), t(2;8) (c), t(2;8) (c--mycmyc/kappa /kappa lightlight  chainschains), t(8;22) (c), t(8;22) (c--mycmyc/lambda /lambda lightlight  
chainschains) )   

-- adolescentsadolescents, , youngyoung  adultsadults; ; aggressiveaggressive, , oftenoften  associationassociation  withwith  EBVEBV  

  

6.6. ExtranodalExtranodal  marginalmarginal  zonezone  lymphomalymphoma  (MALT (MALT lymphomaslymphomas) )   

-- postgerminalpostgerminal  center center memorymemory  BB--cellcell  

-- extranodalextranodal  in in adultsadults  withwith  chronicchronic  infalmmationinfalmmation  ((HelicobacterHelicobacter  pyloripylori  gastritis, gastritis, SjogrenSjogren´́ss  
syndrome, syndrome, chronicchronic  lymphocyticlymphocytic  autoimmuneautoimmune  thyreoiditisthyreoiditis,…); ,…); indolentindolent, , possiblepossible  
transformationtransformation  intointo  highhigh  grade grade lymphomalymphoma  

-- + + nodalnodal  marginalmarginal  zonezone  BB--cell cell lymphomalymphoma; + ; + splenicsplenic  marginalmarginal  zonezone  BB--cell cell 
lymphomalymphoma  

  

  
  

  



Diffuse large B cell lymphomaDiffuse large B cell lymphoma  

imunoblasts centroblasts 



Burkitt lymphomaBurkitt lymphoma  

Ki67 



7.7. HairyHairy  cell cell leukemialeukemia  

-- postgerminalpostgerminal  center center memorymemory  BB--cell (no cell (no knownknown  thethe  physiologicalphysiological  equivalentequivalent; ; hairlikehairlike  
projectionsprojections))  

-- no no specificspecific  chromosomalchromosomal  abnormalityabnormality  

-- olderolder  malesmales; ; pancytopeniapancytopenia, , infectionsinfections, bone , bone marrowmarrow, liver and spleen , liver and spleen infiltrationinfiltration, no , no lymphlymph  
nodesnodes  involvementinvolvement; ; indolentindolent    

  

8.8. MultipleMultiple  (plasma cell) (plasma cell) myelomamyeloma//plasmacytomaplasmacytoma  

-- plasma cell plasma cell derivedderived  fromfrom  a a postgerminalpostgerminal  center Bcenter B--cell; cell; neoplasticneoplastic  cell cell synthesizessynthesizes  and and secretessecretes  a a 
single single homogeneoushomogeneous  immunoglobulinimmunoglobulin  oror  itsits  fragmentsfragments  ((monoclonalmonoclonal  neoplasticneoplastic  proliferationproliferation  ofof   
plasma plasma cellscells)      )        

-- diverse diverse reaarangementsreaarangements  involvinginvolving  IgHIgH; ;   

-- MyelomaMyeloma: : olderolder  adultsadults; ; lyticlytic  lesionslesions  ofof   bonesbones, , primaryprimary  amyloidosisamyloidosis, , renalrenal  failurefailure. .   

-- PlasmacytomaPlasmacytoma: : neoplasticneoplastic  plasma cell plasma cell massesmasses  in bone in bone oror  soft soft tissuestissues  

-- + + monoclonalmonoclonal  gammapathygammapathy  ofof   undeterminedundetermined  significancesignificance; + ; + heavyheavy  chainchain  diseasedisease; ; 
++extraossealextraosseal  plasmacytomaplasmacytoma; +; +primaryprimary  oror  immunocyteimmunocyte--associatedassociated  amyloidosisamyloidosis  

  

9.9. LymphoplasmacyticLymphoplasmacytic  lymphomalymphoma  

-- peripheralperipheral  CD5CD5--  postpost--germinalgerminal  center center memorymemory  BB--cell cell withwith  activatedactivated  plasma cell plasma cell differentiationdifferentiation  
program ; program ; neoplasticneoplastic  cellscells  withwith  PAS+ PAS+ inclusionsinclusions  containingcontaining  IgIg  ((cytoplasmiccytoplasmic  Russell Russell bodiesbodies  and and 
nuclearnuclear  DutcherDutcher  bodiesbodies))  

-- lymphlymph  nodesnodes, bone , bone marrowmarrow  and spleen and spleen involvementinvolvement  

-- WaldenstromWaldenstrom  macroglobulinemiamacroglobulinemia  ((excessexcess  ofof   IgMIgM, , hyperviscosityhyperviscosity  syndrome)syndrome)  

-- IndolentIndolent      

  

  



Multiple myelomaMultiple myeloma  

Osteolytic lesions 

Infiltration by neoplastic plasma cells 



Neoplasms of  mature BNeoplasms of  mature B--cellscells  

B-CLL HCL 

MM MALT 



NeoplasmsNeoplasms  ofof   maturemature  TT--cellscells    

((peripheralperipheral  T T cellscells  neoplasmsneoplasms))  
1.1. AdultAdult  TT--cell cell leukemialeukemia//lymphomalymphoma  

-- helperhelper  TT--cell (CD25+; ILcell (CD25+; IL--2 receptor)2 receptor)  

-- HTLVHTLV--1 provirus in 1 provirus in neoplasticneoplastic  cellscells  

-- lymphlymph  nodesnodes, bone , bone marrowmarrow, , hypercalcemiahypercalcemia, , osteolysisosteolysis; ; aggressiveaggressive    

  

2.2. AnaplasticAnaplastic  largelarge  cell cell lymphomalymphoma  T T oror  nullnull  cellcell  

-- cytotoxiccytotoxic  T cellT cell  

-- rearangementsrearangements  ofof   ALKALK  

-- childrenchildren, , youngyoung  adultsadults, , lymphlymph  nodesnodes, soft , soft tissuestissues, skin; , skin; aggressiveaggressive  

  

3.3.                    ExtranodalExtranodal  NK/T cell NK/T cell lymphomalymphoma, , nasalnasal  and and nasalnasal  typtyp  

--                        NK NK cellscells, , cytotoxiccytotoxic  T T cellscells  ((beforebefore  WHO WHO classificationclassification: : angiocentricangiocentric  lymphomalymphoma))  

-- nasalnasal  ((lethallethal  midlinemidline  granulomagranuloma), ), lunglung  ((lymphomatoidlymphomatoid  granulomatosisgranulomatosis), CNS, skin), CNS, skin                

-- aggressiveaggressive, , accompaniedaccompanied  withwith  hemophagocytichemophagocytic  syndromesyndrome  

  

4.4. EnteropathyEnteropathy--typetype--TT--cell cell lymphomalymphoma    

-- IEL (IEL (intraepithelialintraepithelial  T cell; CD3+, CD4T cell; CD3+, CD4--, CD8+/, CD8+/--))  

-- clonalclonal  reaarangementreaarangement  ofof   TCRTCR  

-- oftenoften  associatedassociated  withwith  CS (CS (ulcerativeulcerative  jejunitisjejunitis, , therapytherapy  refractoryrefractory  spruesprue))  

-- aggressiveaggressive  

  

  



5.5.                Peripheral TPeripheral T--cell lymphoma (unspecified)cell lymphoma (unspecified)  

6.6.                Mycosis fungoides/Sezary syndrome (leukemic)Mycosis fungoides/Sezary syndrome (leukemic)  

--   helper cells helper cells   

--   no specific chromosomal abnormalityno specific chromosomal abnormality  

--   skin involvementskin involvement  (patches, plaques, nodules     (patches, plaques, nodules       

                      or generalized erythema); oral involvement or generalized erythema); oral involvement --  25 cases described25 cases described  

7.7.              TT--chronic prolymphocytic leukemiachronic prolymphocytic leukemia  

--   splenomegaly, leukemiasplenomegaly, leukemia  

--   More aggressive than BMore aggressive than B--CLLCLL  

8.8.              TT--cell granular lymphocytic leukemiacell granular lymphocytic leukemia  

--   CD8+ T cells or CD56+ NK cells (Asia, EBV)CD8+ T cells or CD56+ NK cells (Asia, EBV)  

--   splenomegaly, neutropenia, associated with autoimmune diseases splenomegaly, neutropenia, associated with autoimmune diseases ––      

                      reumatoid arthritis reumatoid arthritis   

--   indolent (CD8+); aggressive (CD56+)indolent (CD8+); aggressive (CD56+)  

  

+ angioimmunoblastic T+ angioimmunoblastic T--cell lymphoma, panniculitiscell lymphoma, panniculitis--like Tlike T--cell lymphoma, cell lymphoma, 
hepatosplenic hepatosplenic γδγδ  TT--cell lymphoma cell lymphoma   

  

  

  



Differences between HL and NHLDifferences between HL and NHL  

Hodgkin lymphomaHodgkin lymphoma  NonNon--Hodgkin LymphomaHodgkin Lymphoma  

Usually localized to a single axial group Usually localized to a single axial group 

of LN (cervical, mediastinal, paraof LN (cervical, mediastinal, para--aortic)aortic)  

Involvement of multiple peripheral LNInvolvement of multiple peripheral LN  

Contiguous spreadingContiguous spreading  NonNon--contiguous spreadingcontiguous spreading  

Mesenteric LN and Waldeyer ring rarely Mesenteric LN and Waldeyer ring rarely 

involvedinvolved  

…… commonly involved…… commonly involved  

Extranodal rareExtranodal rare  Extranodal commonExtranodal common  

Diagnostic (neoplastic) cells admixed Diagnostic (neoplastic) cells admixed 

with reactive nonwith reactive non--malignant malignant 

inflammatory cellsinflammatory cells  

Neoplastic/lymphoma cells dominateNeoplastic/lymphoma cells dominate  

BB--cell origincell origin  BB--  or Tor T--cell origincell origin  



Hodgkin lymphomaHodgkin lymphoma  

 neoplastic cells (diagnostic cells) neoplastic cells (diagnostic cells) ––  minor fraction (germinal or postminor fraction (germinal or post--
germinal Bgerminal B--cells)cells)  

 reactive lymphocytes, macrophages, granulocytes reactive lymphocytes, macrophages, granulocytes ––  major fraction of  major fraction of  
tumor mass tumor mass   

  

  

Classical HL:Classical HL:  

 Nodular sclerosisNodular sclerosis  

 LymphocyteLymphocyte--richrich  

 Mixed cellularityMixed cellularity  

 Lymphocyte depletionLymphocyte depletion  

  

+ + Lymphocyte predominance/nodularLymphocyte predominance/nodular    

(diagnostic cells (diagnostic cells ––  the Lthe L&&H (pop corn) cellsH (pop corn) cells--  B phenotype)B phenotype)  



Hodgkin lymphomaHodgkin lymphoma  

Clinical pictureClinical picture    

 Painless enlargement of  lymph nodes (cervical, mediastinal, Painless enlargement of  lymph nodes (cervical, mediastinal, 
parapara--aortic: often localized to single axial group with spread by aortic: often localized to single axial group with spread by 
contiguity); mesenteric nodes and Waldeyer ring rarely involved, contiguity); mesenteric nodes and Waldeyer ring rarely involved, 
extranodal involvement uncommon extranodal involvement uncommon   

 Young patientsYoung patients  

 Night sweats, weight lossNight sweats, weight loss  

  

Neoplastic cells in classical HLNeoplastic cells in classical HL  

 Diagnostic ReedDiagnostic Reed--Sternberg and Hodgkin cells (multiple or single Sternberg and Hodgkin cells (multiple or single 
nucleus)nucleus)  

 Lacunar cellsLacunar cells  

  

  

  

  



Diagnostic cells Diagnostic cells ––  HL, classicalHL, classical  

Lacunar cells 

R-S cell 

S-cell 

H-cell 



Myeloid neoplasmsMyeloid neoplasms  

 Neoplasms originated from hematopoietic progenitor/stem Neoplasms originated from hematopoietic progenitor/stem 
cells capable of  giving rise to differentiated cells of  myeloid cells capable of  giving rise to differentiated cells of  myeloid 
series series   

 Cells of  the myeloid seriesCells of  the myeloid series  

              (erythrocytes, granulocytes, monocytes, platelets) (erythrocytes, granulocytes, monocytes, platelets)   

 Primary involvement of  bone marrow  Primary involvement of  bone marrow    

                (secondary spleen, liver and lymph nodes)(secondary spleen, liver and lymph nodes)  

 3 categories:3 categories:  

1.1. Acute myelogenous leukemiasAcute myelogenous leukemias  

2.2. Myelodysplastic syndromesMyelodysplastic syndromes  

3.3. Chronic myeloproliferative disordersChronic myeloproliferative disorders  

  



AcuteAcute  myeloidmyeloid  leukeamialeukeamia  (AML)(AML)  

AssociatedAssociated  withwith  diverse diverse aquiredaquired  mutationsmutations  thatthat  leadlead  to to abnormalabnormal  expressionexpression  ofof   
transcriptiontranscription  factorsfactors, , whichwhich  interfereinterfere  withwith  myeloidmyeloid  differentiationdifferentiation; ; oftenoften  assocassoc. . 
withwith  mutationsmutations  in in genesgenes  encodingencoding  GFR GFR signalingsignaling  pathwayspathways  componentscomponents  oror  
regulatorsregulators  ofof   thethe  epigenomeepigenome  
  
ReplacementReplacement  ofof   normalnormal  bone bone marrowmarrow  elementselements  by by immatureimmature  myeloidmyeloid  blastsblasts  
  
HiatusHiatus  leukemicusleukemicus  
  
ImmatureImmature  myeloidmyeloid  lineagelineage  blastsblasts  releasedreleased  intointo  peripheralperipheral  bloodblood  
  
LeukaemicLeukaemic  infiltratesinfiltrates  in in bone bone marrowmarrow, liver, spleen, , liver, spleen, lymphlymph  nodesnodes….….  

ClinicalClinical  signssigns  ofof   bone bone marrowmarrow  failurefailure  

            → → anemiaanemia  ((fatiguefatigue, , palorpalor))  
  →→  trombocytopeniatrombocytopenia  ((abnormalabnormal  bleedingbleeding))  
                    →→  granulocytopeniagranulocytopenia  ((bacterialbacterial  infectionsinfections  --  feverfever))  
  

PeakPeak  incidence 15incidence 15--39 39 yearsyears  
GenerallyGenerally  poorpoor  prognosisprognosis  (60 % (60 % remisionremision; 15; 15--30 % 30 % diseasedisease  free free forfor  5 5 yearsyears) )   

  



MyelodysplasticMyelodysplastic  syndromessyndromes  (MDS)(MDS)  

    ClonalClonal  stem/stem/progenitorprogenitor  cell cell disorderdisorder  characterizedcharacterized  by by maturationmaturation  defectsdefects  (=(=ineffectiveineffective  maturationmaturation  
ofof   myeloidmyeloid  progenitorsprogenitors) ) associatedassociated  withwith  ineffectiveineffective  hematopoiesishematopoiesis  and and anan  increasedincreased  risk risk ofof   
developmentdevelopment  ofof   AMLAML..  

    de novo de novo oror  followingfollowing  genotoxicgenotoxic  exposuresexposures; ; frequentlyfrequently  harborharbor  mutationsmutations  in in splicingsplicing  factorsfactors, , 
epigeneticepigenetic  regulatorsregulators, and , and transcriptiontranscription  factorsfactors    

  

PrimaryPrimary//idiopathicidiopathic  ((sixsix  categoriescategories  basedbased  on on morphologicalmorphological  and and cytogeneticcytogenetic  featuresfeatures  in in thethe  WHO WHO classificationclassification) )   

SecondarySecondary//therapytherapy--relatedrelated  

  

  

PredominantlyPredominantly  in in olderolder  adultsadults  

  

ClinicallyClinically: : weaknessweakness, , infectionsinfections, , hemorrhageshemorrhages  duedue  to to pancytopeniapancytopenia    

  

TreatmentTreatment: : allogeneicallogeneic  HSC HSC transplantationtransplantation  (in (in youngeryounger  patientspatients), ), supportivesupportive  treatmenttreatment  withwith  ATB and ATB and bloodblood  
productsproducts  transfusiontransfusion, thalidomide, thalidomide--likelike  drugsdrugs  and DNA and DNA methylationmethylation  inhibitorsinhibitors  in in somesome  patientspatients    

  

Bone Bone marrowmarrow: : hypercellularhypercellular  oror  normocellularnormocellular  oror  ((hypocellularhypocellular))  

DysplasticDysplastic  differentiationdifferentiation  ofof   erythroiderythroid, , granulocyticgranulocytic, , monocyticmonocytic  and and megakaryocyticmegakaryocytic  lineageslineages  to to variousvarious  degreedegree    

PeripheralPeripheral  bloodblood: : cytopeniacytopenia  ofof   oneone  oror  more cell linesmore cell lines  

Risk Risk ofof   transformationtransformation  intointo  AMLAML  
((abnormalabnormal  stem cell stem cell cloneclone  geneticallygenetically  unstableunstable→additional→additional  mutations→AMLmutations→AML  



ChronicChronic  myeloproliferativemyeloproliferative  disordersdisorders  
--  presence presence ofof   mutatedmutated  constitutivelyconstitutively  activatedactivated  tyrosine tyrosine kinaseskinases  oror  otherother  

aberrationsaberrations  in in signalingsignaling  pathwayspathways  thatthat  leadlead  to to growthgrowth  factorsfactors  independenceindependence  

ChronicChronic  myeloidmyeloid  leukaemialeukaemia, BCR, BCR--ABL1ABL1--positivepositive  

  PolycythaemiaPolycythaemia  veravera  

  EssentialEssential  thrombocythaemiathrombocythaemia  

  PrimaryPrimary  myelofibrosismyelofibrosis  

  

ChronicChronic  neutrophilicneutrophilic  leukaemialeukaemia  

ChronicChronic  eosinophiliceosinophilic  leukaemialeukaemia  

MyeloidMyeloid  leukaemialeukaemia, , unclassifiableunclassifiable    

  



ChronicChronic  myeloidmyeloid  leukaemialeukaemia  (CML)(CML)  

  
presence presence ofof   aquiredaquired  geneticgenetic  abnormality: t(9;22); BCRabnormality: t(9;22); BCR--ABL ABL fusionfusion  gene: gene: 
fusionfusion  protein protein withwith  tyrosinkinasetyrosinkinase  activityactivity; Philadelphia ; Philadelphia chromosome;chromosome;  
  
BCRBCR--ABL ABL preferentiallypreferentially  drivesdrives  thethe  proliferationproliferation  ofof   granulocyticgranulocytic  and and 
megakaryocyticmegakaryocytic  progenitorsprogenitors, , abnormalabnormal  releaserelease  ofof   immatureimmature  granulocytesgranulocytes  
fromfrom  thethe  marrowmarrow  intointo  bloodblood  
  
adultsadults, , peakpeak  incidence in incidence in 5th 5th and and 6th 6th decadedecade    
  
ClinicalClinical  featuresfeatures: :   
--  anemiaanemia, , hypermetabolismhypermetabolism  duedue  to to increasedincreased  cell cell turnoverturnover: : fatigabilityfatigability, ,     
    weaknessweakness, , weightweight  lossloss, , anorexiaanorexia  
--  slowslow  progressionprogression--acceleratedaccelerated  phasephase--blastblast  crisiscrisis  (AML(AML--likelike))  
  
TherapyTherapy: :   
--  transplantationtransplantation  ofof   bone bone marrowmarrow    
--  imatinibimatinib  mesylatemesylate  (inhibitor (inhibitor ofof   thethe  BCRBCR--ABL tyrosine ABL tyrosine kinasekinase))  



ChronicChronic  myeloidmyeloid  leukaemialeukaemia  (CML)(CML)  

  
ElevatedElevated  leukocyte leukocyte countcount  ((>>100,000 100,000 cellscells  μμ/l)/l)  

  

HypercellularHypercellular  bone bone marrowmarrow    

          ((hyperplasiahyperplasia  ofof   granulocyticgranulocytic  and and megakaryocyticmegakaryocytic  precursorsprecursors))  

  

CirculatingCirculating  cellscells::  predominantlypredominantly  neutrofilsneutrofils, , metamyelocytesmetamyelocytes  and and 

myelocytesmyelocytes, , myeloblastsmyeloblasts  <<5 %5 %    
  

ExtremeExtreme  hepatosplenomegalyhepatosplenomegaly, spleen up to 20 kg, spleen up to 20 kg  

  

ExtramedullaryExtramedullary  hematopoiesishematopoiesis  

  



PolycythemiaPolycythemia  veravera  

 thethe  transformedtransformed  progenitorprogenitor  cellscells  havehave  markedlymarkedly  decreaseddecreased  
requirementsrequirements  forfor  erythropoietinerythropoietin  and and otherother  hematopoietichematopoietic  growthgrowth  
factorsfactors  duedue  to to activatingactivating  mutationsmutations  in in thethe  tyrosine tyrosine kinasekinase  JAK2JAK2  
  

 increasedincreased  marrowmarrow  productionproduction  ofof   redred  cellscells, , granulocytesgranulocytes  and and 
plateletsplatelets  ((panmyelosispanmyelosis))  
  

 symptomssymptoms  relatedrelated  to to thethe  increasedincreased  redred  cell cell massmass  and and hematocrithematocrit: : 
plethoraplethora, , cyanosiscyanosis  owingowing  stangnationstangnation  and and deoxygenationdeoxygenation, , headacheheadache, , 
dizzinessdizziness, , hypertensionhypertension, GIT , GIT symptomssymptoms, , hyperuricemiahyperuricemia  duedue  to to 
increasedincreased  cell cell turnoverturnover, , abnormalabnormal  bloodblood  flowflow  and and plateletplatelet  functionfunction  
leadlead  to to increasedincreased  risk risk ofof   major major bleedingbleeding  and and thrombosisthrombosis  
  

 transitiontransition  intointo  myelofibrosismyelofibrosis, , accompaniedaccompanied  by by increasedincreased  
extramedullaryextramedullary  haematopoiesishaematopoiesis  
  

 transformationtransformation  to AML in 2 % to AML in 2 % ofof   patientspatients  



HistiocyticHistiocytic  and and dendriticdendritic  cell cell neoplasmsneoplasms  

  

Langerhans Langerhans cell cell histiocytosishistiocytosis  ((histiocytosishistiocytosis  X)X)  
ImmunophenotypeImmunophenotype: CD1a+, : CD1a+, langerinlangerin+, S100+; +, S100+; ultrastructurallyultrastructurally  cytoplasmiccytoplasmic  tennistennis––racketracket  shapeshape  BirbeckBirbeck  granulesgranules))  

--  monoostoticmonoostotic  ((solitarysolitary  osteolyticosteolytic  lesionlesion  ((eosinophiliceosinophilic  granulomagranuloma), ), involvementinvolvement  ofof  adjacentadjacent  soft soft tissuestissues))  

--  polyostoticpolyostotic  ((multifocalmultifocal  osteolyticosteolytic  lesionlesion  (Hand(Hand--SchüllerSchüller--Christian d.), Christian d.), involvementinvolvement  ofof  adjacentadjacent  soft soft tissuestissues))  

--  disseminateddisseminated  and and multisystemmultisystem  ((LettererLetterer--SiweSiwe  diseasedisease; skin; skin, , bonesbones, liver, spleen and bone , liver, spleen and bone marrowmarrow  affectedaffected))  

PulmonaryPulmonary  Langerhans Langerhans cell cell histiocytosishistiocytosis  ––  specialspecial  categorycategory, in , in smokerssmokers, , reactivereactive?, ?, neoplasticneoplastic? (BRAF ? (BRAF mutatedmutated  in in somesome  lesionslesions))  

  

Oral Oral pathologypathology  in Langerhans cell in Langerhans cell histiocytosishistiocytosis: :   

-- osteolyticosteolytic  lesionslesions, , alcoalco  mandiblemandible  oror  maxila maxila affectedaffected    

-- ulcerativeulcerative  and and proliferativeproliferative  mucosalmucosal  lesionslesions, , proliferativeproliferative  gingivalgingival  massmass, , 
involvementinvolvement  ofof   oral soft oral soft tissuestissues  

- derived from mononuclear phagocytes 

(macrophages and dendritic cells (antigen 

presenting cells) or histiocytes 

 

- rare tumours, <1% of  tumours presenting 

in lymph nodes and soft tissues 



HistiocyticHistiocytic  and and dendriticdendritic  cell cell neoplasmsneoplasms  

Langerhans cell Langerhans cell sarcomasarcoma    

((highhigh  grade grade malignancymalignancy, skin and soft , skin and soft tissuetissue  involvementinvolvement, , multisystemmultisystem))  

  

HistiocyticHistiocytic  sarcomasarcoma  

  

DendriticDendritic  cell cell sarcomassarcomas    

((follicularfollicular  DCS, DCS, interdigitatinginterdigitating  DCS, DCS, otherother  rarerare  formsforms….)….)  

  

ErdheimErdheim  ChesterChester  diseasedisease  

--  rarerare  clonalclonal  systemicsystemic  proliferationproliferation  ofof   histiocyteshistiocytes, , withwith  foamyfoamy  componentcomponent  
and and containgcontaing  giantgiant  ToutonTouton  cellscells  

--  involvementinvolvement  ofof   differentdifferent  organsorgans  ((bonesbones, , retroperitoneumretroperitoneum, CNS,……), , CNS,……), 
multisystemmultisystem  diseasedisease  and CNS and CNS involvementinvolvement  withwith  worseworse  prognosisprognosis        

  



Thank you for your attention …Thank you for your attention …  


