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FAB Acute Lymphoblastic Leukemia

Acute lymphoblastic leukemia (ALL)*

L-1            85% 

L-2            14%

L-3 (Burkitt's)1% childhood



ALL: Cytochemistry

• The blasts are negative for Peroxidase’ SBB’ 
naphthol ASD and CAE.

• In few cases of ALL azurophilic granules may 
be present but they are Peroxidase and SBB 
negative. 

•PAS stain shows coarse blocks of material in 
at least some lymphoblasts.



Acute Lymphoblastic Leukemia(L1)



Acute Lymphoblastic Leukemia(L2)



(Blood Film:ALL (L2



(Acute Lymphoblastic Leukemia(L2



Acute Lymphoblastic Leukemia(L3)



Acute Lymphoblastic Leukemia

PAS Positive granules



T-Cell Acute Lymphoblastic Leukemia
Sheep Red Cell Rosette Formation
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Investigations

Acute lymphoblastic leukemia
Acute myeloid leukemia



Investigations

• ALL(Lymphoblast)
• Blast size :small

• Cytoplasm: Scant

• Chromatin: Dense

• Nucleoli :Indistinct

• Auer-rods: Never present

• AML (Myeloblast)
• Large

• Moderate

• Fine, Lacy

• Prominent

• Present in 50%



Investigations

2. Bone marrow aspiration
and trephine biopsy

 confirm acute leukaemia

(blast > 30%)

• usually hypercellular



Investigations

3. Cytochemical staining

a) Peroxidase :-
• * negative ALL

• * positive AML

Positive for myeloblast



Investigations
b) Periodic acid schiff 

*Positive ALL (block)

* Negative AML

Block positive in ALL



Investigations

c) Acid phosphatase :

focal positive

(T-ALL)



L2

























Blood Film:Prolymphocytic Leukemia







Blood Film:Prolymphocytic Leukemia





LGLL-T Cell(T-CLL )





HCL



Hairy Cell Leukemia



Hairy Cell Leukemia



Hairy Cell Leukemia
Tartrate-resistant acid phosphatase reaction

































































PCL







Myeloide Lineage























































































































M2 AML with maturation 30 - 40%

30% - 90% are myeloblasts                                                                         
~ 15% with t(8:21)





AML m1 

blast









t(8;21): Marrow, MGG stain. 

Mainly blast cells, minimal 

maturation (FAB M1).

Note prominent Golgi region, 

indented nuclei and long slender 

Auer rod.

t(8;21): Marrow, MGG stain. M2 

type. Blasts show prominent 

Golgi regions. One long Auer 

rod present. Note dysplastic 

granulocytes and abnormal 

eosinophils.

t(8;21): Marrow, Sudan Black B 

stain. M2 type. 

Note intense localised staining 

in the blasts, heavy staining of 

maturing cells and abnormal 

eosinophil granules.

Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations



Acute promyelocytic leukaemia, 

hypergranular type (M3): Bone 

marrow MPO stain.

Characteristic heavy 

cytoplasmic staining and 

multiple Auer rods shown.

Acute promyelocytic leukaemia, 

hypergranular variant (M3): 

Bone marrow chloroacetate 

esterase stain. Heavy staining 

confirms maturation beyond the 

blast stage. Note multiple Auer 

rods.

Acute promyelocytic leukaemia, 

hypogranular variant (M3v): 

Bone marrow MGG stain. 

Characteristic bilobed nuclei 

and basophilic agranular 

cytoplasm.

Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations



Hypergranular acute 

promyelocytic leukaemia (FAB 

M3): Bone marrow MGG stain. 

Two cells show multiple Auer 

rods. Variable purple granules in 

the other cells.

Inv(16), (FAB M4EO). Bone 

marrow MGG stain. 

Myelomonocytic leukaemia with 

abnormal eosinophils and 

diagnostic cells with prominent 

blue/black granules.

Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations



Acute Myeloid Leukaemia (AML)

AML with multilineage dysplasia 

AML with multilineage 

dysplasia: Marrow MGG stain.

Note small mononuclear 

megakaryocyte (arrow) and 

hypogranular poorly segmented 

neutrophils.

AML with multilineage 

dysplasia: Marrow MGG stain. 

Dyserythropoiesis (arrow) and 

hypogranular neutrophils.



Acute Myeloid Leukaemia (AML)

AML therapy-related 

AML, alkylating agent-related: Peripheral blood MGG stain. 

Dysplastic neutrophils, large undifferentiated blast cell.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML minimally differentiated 

(FAB M0): Bone marrow MGG 

stain. 

Small undifferentiated blasts. 

Cytochemistry negative. 

CD34+, CD13+, CD33+.

AML, without maturation (FAB 

M1). Bone marrow MGG stain. 

The marrow is replaced by 

agranular blast cells. Fine Auer 

rods are present.

AML without maturation (FAB 

M1): Bone marrow 

Myeloperoxidase stain. Majority 

of blasts positive, frequent Auer 

rods present.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML with maturation (FAB M2): 

Bone marrow MGG stain.

Note abnormal promyelocytes 

and dysplastic metamyelocyte 

and neutrophil.

AML with maturation (FAB M2): 

Bone marrow combined 

esterase stain. The blue 

(chloroacetate esterase) staining 

confirms maturing granulocytes.

AML, myelomonocytic (FAB M4): 

Bone marrow, MGG stain.

Note variation in blast size and 

nuclear/cytoplasmic ratio.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML, Myelomonocytic, 

combined esterase stain. 

Granulocyte component blue 

(chloroacetate esterase), 

monocyte component brown 

(non-specific esterase).

AML, monocytic (FAB M5): Bone 

marrow MGG stain. 

Monoblasts are large with 

rounded central nuclei and 

abundant cytoplasm.

AML, monocytic (FAB M5): Bone 

marrow combined esterase 

stain. Monoblasts staining 

brown (non-specific esterase). 

One neutrophil is blue 

(chloroacetate).



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML, erythroid (FAB M6): Bone 

marrow MGG stain. 

Majority of cells are abnormal 

erythroid precursors.

AML, erythroid (FAB M6): Bone 

marrow PAS stain. 

All the erythroid precursors 

contain glycogen (red), which is 

never present in normal red cell 

precursors.

AML, megakaryoblastic (FAB 

M7): Bone marrow MGG stain.

Shows blasts with dense 

chromatin and reticulated 

cytoplasm. Blasts CD61 positive.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML megakaryoblastic: Bone 

marrow trephine H&E stain. 

Atypical small megakaryocytes, 

fibrosis and megakaryoblasts 

with dense nuclei.

AML, basophilic: Bone marrow 

MGG stain. 

Abnormal basophils are 

agranular with bizarre nuclei 

showing overlapping nuclear 

segments.

Acute basophilic leukaemia: 

Bone marrow toluidine blue 

stain. 

Three abnormal basophils show 

bright red metachromatic 

granules.



Acute Myeloblastic leukemia with minimal 
differentiation-M0



Blood Film  M1



Marrow Film  M1- SBB



Acute Myeloblastic Leukemia 
With Maturation-M2

> 30 % of ANC are type I and 
type II blasts

< 90 % of NEC are blasts

> 10 % Of NEC are 
promyelocytes or more 
mature granulocyte

< 20 % of NEC are of 
monocytic lineage

> 85 % of Blasts are positive 
for Px/SBB



Blood Film  M2



Blood Film Aure rods M2



Acute Myeloid Leukemia-M2



Acute Myeloid Leukemia-M3



Marrow Film  M3



Blood Film M4



Marrow Film M4



Marrow Film  M4



Marrow Film  M4



Bone Marrow AML-M4E



Marrow Film:AML-M5(a)



Acute Monoblastic 
Leukemia-M5(b)



Marrow Film:Monocytic Leukemia-M5(b) 



Blood Film:AML-M5(b)



Erythroleukemia -M6



Chronic Myeloid Leukemia



Chronic Myeloid Leukemia



Chronic Myeloid Leukemia



Accelerated phase Of CML



Blast Transformation In CML



با تشکر از حسن توجه شما


