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trephine

• Derived from Greek trypanon, meaning an 
instrument for boring



trephine biopsy
• Why obtain a trephine biopsy

• What is a good biopsy

• What to look out for in a trephine biopsy

• Who stays where

• Myelodysplasia

• Role of IHC



when is trephine biopsy important ?
• Packed marrow ( acute leukemia )

• Dry marrow ( aplastic anemia )

• Fibrotic marrow ( myelofibrosis, metastasis, NHL)

• Myelodysplasia ( ALIPs, cellularity )

• Myeloma evaluation 

• Tumor ( lymphoma ) staging

• Post chemotherapy to determine aplasia /
regeneration 



Adequate length
• Optimal length 2-3 cm

• 1.5 cm in practice

• 5-6 inter-trabecular spaces

• Beware of tangential Bx 



fixatives

• Buffered formalin

• AZF ( acetic acid, zinc, formalin )

• Bouins

• B5



decalcifying agents

• 5% nitric acid

• 10% formic acid

• EDTA

• AZF

• conc hydrochloric acid !!





section cutting���

• Paraffin

• Resin

• Ideally 1.5 -2 micron



cellularity
• Age related

• Rule of thumb formula : cellularity = 100 – age

• Ignore the first two subcortical spaces, these are 
physiologic zones of hypocellularity

• Bony trabeculae ( Pagets disease, PMF )

• M:E ratio : 3-4 :1 

• Megakaryocytes 2-4/hpf



lymphocytes
• ~ 10 % in adults

• B cells : T cells = 1: 4

• CD4 : CD8 = 1:  3-4

• Lymphoid aggregates

• Increase with age ( 1/3 rd marrows in elderly)

• T > B ( germinal centres) non paratrabecular
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Plasma cells

• Normally ~ 2-3 %

• Kappa : Lambda = 3-4 : 1

• distinct perivascular localization 



Blast cells
• CD 34 : 1-3 % cells normally
• 1 cell / 2-3 hpf

• CD117 marks many more cells than CD34

• Plasma cells

• Megaloblasts

• Myeloid progenitor cells

• Mast cells



 CD117



 CD 34



Reticulin assessment 

• Grading

• EUMNET ( European myelofibrosis network ) 
consensus on grading myelofibrosis

• Grades : MF 0-3
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Reticulin assessment 
• Grade

• Assess only in hematopoetic areas

• Exclude - 

• Lymphoid infiltrates

• Fibers around blood vessels

• Fibers framing adipocytes



Bone marrow trephine 
– who resides where
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Megakaryocyte 
emperipolesis
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myelodysplasia
• Clonal stem cell proliferation

•  Ineffective hematopoiesis 

• Abnormal maturation

•  Peripheral cytopenia 

•  uni/bi lineage

•  Pancytopenia

•  Bone marrow

• Hypercellular / normocellular

• Hypocellular ( ~ 10-15 % cases )



How to recognize myelodysplasia

• Architecture
! Overall disorganized appearance

! Deviation from normal site of residence

• Maturation
! Nuclear / cytoplasmic changes 



myelodysplasia







erythroid dysplasia

• Erythroid islands either too small or too large

• Megaloblastic maturation

• Asynchronous maturation between nucleus and 
cytoplasm ( early hemoglobinization )

• Multi-nucleation
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Myeloid dysplasia

•  ALIPs

•  atleast 3 clusters of myeloid precursors in the centre of marrow space   
( MPO +   CD 34 +   ) 

•  Increased numbers of left shifted myeloid progenitor cells

•  Changes difficult to assess on trephine 

•  Hypolobation

•  Hypersegmentation

•  Hypo / agranularity

•  hypergranularity 



 left shifted granulopoesis



ALIPs



ALIPs c-kit



ALIPs CD 34



Megakaryocytic dysplasia

•  Displaced towards para-trabecular spaces

•  Clustering

•  Loose ( minimal intervening hematopoetic tissue )

•  Tight ( no intervening hematopoetic tissue )

•  Hypo/ hyper lobation

•  Micromegakaryocyte

•  mononucleate megakaryocytes with size comparable to promyelocyte or less, and 
lacking features of a blast cell and marking with CD 61. 

•  Megakaryoblasts  



dysmegakaryopoesis
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Conditions associated with myelodysplasia

•  Vitamin B12 / folate deficiency

•  Viral infections e.g. HIV

• Autoimmune disorders : SLE, RA

•  Post chemotherapy

• Chronic liver disease / alcoholism

• Cancer 

•  Regenerative dysplasia



progression
• Blasts < 5 % : low risk of progression, may outlive 

the marrow disease

• Blasts > 10 % :  30-75 % progress to AML

                                                  Blood 97; 89 : 2079-88

• Hypocellular MDS : low chance of progression to AML



Utility of IHC in trephine Bx
•  Glycophorin C, MPO, CD 61
•  Overall distribution of the 3 cell lineages
•  M:E ratio
•  Megaloblasts
•  ALIPs
•  Micromegakaryocytes
•  Assess blast counts in MDS, MPN (CD117, CD34)
•  Lymphoma / leukemia / myeloma assessment  
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Synopsis - why trephine ?���

•  Dry tap
•  Assess cellularity
•  Spatial distribution of cells and their relationship with 

respect to stroma / bone
•  Focal nature of disease ( lymphoid infiltrates)
•  Pattern of infiltrates
•  Spatial distribution of hematopoetic cells
•  IHC 



synopsis

•  IHC on bone marrow trephine helps in 
assessing individual cell lineages

• Diagnosis of myelodysplasia
•  ALIPs
•  Blast counts
•  Lymphoma / leukemia / myeloma
•  Infiltrates ( metastatic carcinoma, mast cells )



thank you


