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  What are we speaking about? 

  Procedure  

  Technical aspects  

  Information obtained by bone marrow investigation 

  Indications of bone marrow investigation 

  Risks, contraindications, uslessness  

  Necessity of integrated diagnosis 



  Bone marrow investigation 
  Cytology (aspiration) and histology (biopsy) are complementary 
  We always perform both investigations ! 

  For an appropriate diagnosis 
  Good material is needed 
  With bad material no good result possible 

  Mandatory information to interpret bone marrow investigations  
  Clinical features 

  History of the patients, duration of the changes  
  Clinical state 

  Peripheral blood counts 
  Quantitative values 
  Morphology (blood smear) 



  Choice of the aspiration / biopsy site 
  Favorite site: posterior superior iliac crest and spine 

  Least discomfort for the patient, allows good biopsy 
  Good material for aspiration 

  Anterior ilica crest: alternative site 
  Comorbidity of the patient, obesity, skin diseases, previous 

radiation 
  Sternum 

  Try tap or aplastic marrow 
  Extremely obese patients 

  Use of an experienced assistant 

  Needle selection and sequence of aspiration and biopsy 



Type of samples of bone 
marrow 

Cytology (aspiration) 
Histology (biopsy) 
Material collection for additional investigations 

Procedure As outpatient 
Local anesthesia 
  one anesthesia for both sample extractions 

Same needle for both sample extraction 

Material needed before 
bone marrow collection Needles with a well-fitting stilette 

Surgical gloves and disinfection material 
Material for local anesthesia (2-5 mL of 2% Lidocaine) 
Syringe (5-10mL) with anticoagulant  
  EDTA for cytology 
  preservative free heparine for flowcytometry /cytogenetics) 

Glass slides for aspirated marrow 
Fixative for bone marrow biopsy 











  Persistent and unexplained, 
cytopenia 

  Leukoerythroblastic blood film   

  Evaluation of unexplained elevated 
peripheral counts 
  leukocytosis, thrombocytosis, 

monocytosis, lymphocytosis, 
eosinophlia, polyglobulia 

  Unexplained lymphadeopathie, 
hepatomegaly, splenomegaly 

  Monoclonal gammopathy 

  Persistent fever of unknown origin 

  Abnormal cells in the blood film 



  Characterization of a disease 
  Type of leukemia 
  Subtype of MDS 

  Staging of lymphoma/Hodgkin 
  with or without bone marrow infiltration ? 

  Stage of the disease 
  Stage of a Myeloproliferative Neoplasms / CML 

  Response to treatment 
  Remission / Stable disease /Progression 
  Unexplained changes in peripheral blood during follow-up 
  The importance depends on the type of treatment 



Contraindications 

  Anticoagulated patient, unless 
hemostasis is corrected 

  Patient with hemophilia 

  Severe disseminated intravascular 
coagulopathy 

  Other bleeding disorders 

  No biopsy at sternum 

  Cave sternum aspiration in 
myeloma, or patients with bone 
fragility 

Unnecessary bone marrow 

  Diagnosis of iron deficiency 

  Many forms of anemia 

  Response assessment when no 
curative aim is researched 

  Immune thrombocytopenia (ITP) 

  Newly diagnosed thrombocytosis / 
leukocytosis after a bone trauma 

Severe thrombocytopenia is not a contraindication 
for bone marrow examination 



  Rate of complications 
  25 events during 55’000 

procedures 
  0.07%  

  Risk factors 
  Myeloproliferative disorders 
  Aspirin 
  Obesity 
  Disseminated intravascular 

coagulopathy 
  Inexperienced investigator 

Complications 

  Bleeding 
  Local bleeding 
  Retroperitoneal hemorrhage (rare) 

  Infection 
  Local infection 
  Osteomyelitis 

  Needle breakage 

  Neuropathy 

  Complication during sternal aspiration 
  Cardiovascular complications 
  Pericardial tamponade 
  Pneumothorax 
  Pulmonary emboli 
  Sternal fracture 



  Morphology of the individual 
cells 

  Differential counts usually 
accurate 

  Individual blasts, and blast 
counting 

  Dysplastic changes 

  Sideroblastic changes 

  Auer rods and other inclusions 

  Cellularity 

  Topography of the cells 

  Ideal for focal processes 
Hodgkin cells, carcinomas 

  Assessment of bone , blood 
vessels, stromal elements 

  Fibrosis and degree of fibrosis 

  Infiltrates of any type of cell 



Dispertion of particles of bone marrow 





•  Clinical information 
•  Inclusively duration of the 

clinical changes 
•  Peripheral blood and smear 
•  Aspiration, inclusively 

cytochemical stains when 
indicated 

•  Histology, inclusively 
immunohistochemistry if 
indicated 

•  Find an explanation for 
discrepancies 
–  Wrong interpretation 
–  Sampling effect 
–  Complementary 

information  
•  Come to an integrated 

diagnosis 



Cytochemistry Immuno-
histochemistry 

FACS 

Cytogenetics FISH Stem cell cultures 



Cytochemical stains Indications 

Myeloperoxydase Marker granulocytic lineage 
Most AML are positive 

A-Naphtyl acetate esterase Stains monocytes and macrophages 
Monocytic leukemias 

Periodoc acide Schifft (PAS) Glycogen stains 
usefull in ALL (?) 
Erythroleukemia 




