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Roles of morphology

• Morphology offers primary diagnostic “screening”.

• Morphology allows provisional sub-classification.

• Morphology guides further investigation.

• Sometimes morphology is associated with recurrent genetic abnormalities.

• Morphology is also a part of the follow-up.



Hematopoiesis



Hematopoiesis



Indication of blood morphology

• Blood morphology may be requested by the clinician on account of a clinical
suspicion.

• The laboratory may initiate peripheral blood film based on 

• abnormal findings from an automated count 

• or patients' clinical information whose diagnosis may be supported by a 
peripheral blood film.

• Common indication:

• Cytopenia(s) : Anemia, leucopenia, thrombocytopenia

• Unexplained leukocytosis, lymphocytosis, monocytosis

• Unexplained hemolysis, jaundice

• Features of hemolytic anemia

• Suspected chronic or acute myeloproliferative disease



Blood microscopic review



RBC morphology anomality



Howell-Jolly bodies



Dacryocytes or teardrop cells



Sickle cells



Schizocytes or schistocytes



Parasites



Platelet morphology
EDTA-dependent Pseudothrombocytopenia

May-Hegglin



Normal white blood cells



Abnormal neutrophils

hypersegmentedvacuoles Dohle body



MYELEMIA

Circulating immature granulocyte



Monocytes – promonocytes - monoblasts



Blasts



Lymphoma cells
CLL

HCL



Bone marrow aspiration - Indication



Bone marrow trephine biopsy - Indication

• Lymphoma extension assesment. 

• Suspicion of myelofibrosis.

• Suspicion of aplasia.

• Diagnosis/follow-up of multiple myeloma.

• Search for neoplastic cells in solid tumor.



Punction site 

The punction site depends on the age of the patients and the medical 
history: 

• Iliac crest (posterior superior or anterior iliac spine): for bone biopsy, in 
paediatrics, in the event of sternotomy or irradiation on the thorax in 
adults

• Manubrium sternal for adults (not recommended in multiple myeloma) 

• Tibia: for baby (low weight)



Bone marrow punction – smear spreading
On the first drop 



Staining of the smears
• Bone marrow smears are fixed and colored with May-Grunwald Giemsa.

• Ring sideroblasts are highlighted by a Perls Prussian blue coloration.



Microscopy

• Observation at low magnification 100x: 
• Determination of cellularity 

• Search for megakaryocytes 

• Search for suspicious cell clusters, neoplastic cells

• Observation at highest magnification (500x and 1000x) in a well-
spread area:

• Detailed observation of morphology 

• More specific research: parasites, inclusions, cellular details 

• Performing the count:
• Counting nucleated elements 

• Ideally: 2 x 250 cells



Myeloid precursor



Granulopoiesis



Eosinophilia lineage



Basophilia lineage



Erythropoiesis



Megacaryopoiesis



Rare cells



Leukemia



M3v AML

Maturation: In the classic M3 the majority of

the proliferating cells are abnormal

promyelocytes with numerous primary type

granules. Auer rods are frequent and often

multiple.

!! DIC

t(15;17)

CD34-, HLA-DR -

Acute Promyelocytic Leukemia (APL) – Emergency in 
hematology



Myelodysplasia

Bi-lobed PMN



Burkitt lymphoma



Multiple myeloma



Myeloproliferative neoplasm

Tear drop 

cells

CML 

T(9;22)



Hemophagocytic Lymphohistiocytosis



Infiltration by solid tumor



Conclusion

• Blood and bone marrow morphology are important
keys in the diagnosis of hemopathies, cytopenia,
abnormalities of the hemogram.

• Hemopathies are diagnosed thanks to multidisciplinary
approach and the pooling of the results of the
hematology analysis including microscopy,
immunophenotyping, cytogenetics, molecular biology
and pathology.
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