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Bone Marrow <— Lymph Node —

Germinal Center

Pluripotent Lymphoid Pre-B Cenirocyle  Plasmablast, Plasma
Stem Cell Stem Cell Cell Cell
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5A. Small lymphocyte 58. Lymphocyta of

Intarmediate size

R .
50. Lymphocyte of 5E. Lymphocyte with pointed
intermediate size cytoplasmic projections (frayed
cytaplasm)

- R

5G. Large iymphocyte with indented
nucleus and pointed cytoptasmic
projections

5H. Large lympnocyis

&84 Larga lymphocyte with |rraguilar

cytoplasmic contours (azurophilic} granules and with

Indantations caused by prassure of

erythrocytas

5K. Large lymphocyie with purplish-red

5C. Lymphocyte with
indented nuclaus

5F Spindie-shaped
lvmphocyte with
indented nucleus

\'s}

51. Large lymphocyte with
purplish-red (azurophilic)
granules

5L. Large lymphocyts with
purplish-red (azurophilic)
granules







TARGE{GRANUUIARILYMPHOCY{TE

Abundant light
blue cytoplasm

Absent 1
nucleoli R (.
- Pink/red
Round, mature granlues
nucleus
T 110um

Rashich H MD, Nauyen J MO ot of. BematologyOutlines com

LYMPHOCMIE

Slightly larger than
mature RBC

High N:C

Scant, light blue
cytoplasm with

Round mature nucleus no granules
with clumped chromatin
B 110um

Rashich H MD, Nauyen J MO et ol. BamatologyOutlines com

MONOCYIE

Kidney shaped nucleus Vacuoles are

__commonly noted

Low nuclear-to- e
cytoplasmic ratio

10um
Rashidh H MD, Ngiyen J MD of ol BematologyOutlines com

REACTIVEILYMEPHOCYTE
Cytoplasm indented

by RBCY\

Increased
- cytoplasm

/

- Granules are
absent

I 110um
Rashich H MD, Nauyen J MO ot of. HematologyOutlines com
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Cancer Reseacher

Hlal Downey Dies

A Dr. Hal Downey, 81, hemutologist and emcritus professor of ana- |
W my, died Friday at Northwestern Hospital, i
4 DR DOWNEY, WHO was on the University staff from his gradu- |
sor from Minnesota in 1903 until his retirement in 1946, has been
Sev thz Father of Hematology, £

He coniributed to the medical understanding of leukemia and its +
mhgouncy, and infectious mononucleosis. '

After being granted his Ph.D. degree from the University in 1909,
b Downey studicd at the University of Berlin in 1910, and at the
Taversity of Strassburg in 1911, He was professor of zoology at Min-
wota unlil 1929 when he become professor of anatomy. Afier his
waement in 1946, he lectured at the Mayo Clinic for two years,

Ur. Downey wrote many papers—ithe first in 190% in a German
ematific journal, “Folia Hematologica." At the time of his death, he
we sl the only American editor of this jourmnal. .

IS LAST SCIENTIFIC paper will appear in the journal “Surgery.” Dr. al Downey
fm paper reports Dr. Downey's attempt to produce cancer cells in Researcher dies
# by means of tobacco tar.

Rurvivars include his wife, Iva
Qwr; two wughters, Phyllis, Seat-
& Wash, M. William (Jean)
ad, Minpeapolis; one- son
bikard, Dayton, Ohio; three
:_ru-'-jll_r:hlrrn and nne E:'.umhnn

Sarvices will be held at the
amon Morluary, at 1:30 p.m.
wmprrow, Visitors may call at the
watuary ofler 4:30 p.m. today,

e funily requests that any
amorialy be directed to Malig-
wm Disesse Research, University
o Mipnesola Mcmorial Fund.

W TR
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(All categories are positive for CD19 and/or CD79a and/or CD22;
most cases, except mature B, are TdT positive)

B-l (pro-B) CD10-, cpy—, Smig-
B-Il (common) CD10+, Smlg—, cp—
B-1ll (pre-B) CH+

B-1V (mature B) corSmekorA
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(All cases are positive for c or Sm CD3; some cases are CD10

positive)

T-1 (pro-T)

T-ll (pre-T)

T-Ill (cortical T)

T-IV (mature T)
Group a
Groupb

CD7+, CD2-, CD5-, CD8-, CD1a-

CD2+and/or CD5+ and/or CD8+, CD1a-
CD1a+, membrane CD3+ or —
Membrane CD3+, CD1a-

Anti-TCR af+

Anti-TCR yo+




S T Eals Sl o 1 plaS s dncitin (slagy§ T FV-F 5 St

Blood

Thymus

Immature

Prothymocyte Thymocyte

Common

Mature

Thymocyte Thymocyte

Mature
T cell

Pro-T
T-1
DN-I

Pre-T
T-11

DN-II.  DN-II1 DN-IV

Cortical-T
T-111
DpP

Mature-T

T-IV
SP

CD45
CD90
CD127

CD7
CD34
TdT

, CD44
c-Kit
CD117
CD25
CD2
CD5
c¢CD3
Pre-Ty

CD3
CD1

CD4/8

TCR
CDh4
CDS

38l o Cuta CD1+/CD2+/CD3~/CD4-/ CD5+/CDT+CD8 a 45 e STl 45 394 1w 4235 3 Double Positive | Common-T sg,8 Cortical- T psgile T-IIT 425 4



[VE] pas Jsls 52 T oo slajlo 2y cilisia sla S jle P AV Jpar

Stage CD90 TCR CD4 CDS CD44  CDI 7k CD25
ETP (DN1) —Now - —flow - + + -
DN2 + - - - + + +
DN3 + - - - - - +
Pre-DP (DN4) + - - - = = s
DP + + + +
CD4 SP + + + =
CDR SP + + - +

Prothymocyte [Immature Common Mature Mature

Thymocyte Thymocyte Thymocyte T cell

CDA45 [
CD34 B

TdT

CD7
CD2 1
O
cCD3 | ———

CD4

o —
CD3 |
TCR L e———




FAB category

L2 ALL

Cell size

Nuclear chromatin

Nuclear shape

Nucleolus

Amount of cytoplasm
Cytoplasmic basophilia

Cytoplasmic vacuolation

Mainly small

Fairly homogeneous, may be
condensed in some cells

Mainly regular

Not visible or small and
inconspicuous

Scanty
Slight to moderate

Variable

Large, heterogeneous

Heterogeneous

Irregular; clefting and indentation
common

Usually visible, often large

Variable, often abundant
Variable

Variable

.

Large, homogeneous

Finely stippled,
homogeneous

Regular; oval or round

Usually prominent

Moderately abundant
Strong

Often prominent
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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.

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



cute Lymphoblastic Leukemia(L1)

ORI




Acute Lymphoblastic Leukemia(L2)




(Blood Film:ALL (L2




(Acute Lymphoblastic Leukemia(L2
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T-Cell Acute Lymphoblastic Leukemia
Sheep Red Cell Rosette Formation



















Figure 4.6 Type | haematogones. Later haemategones are difficult to photograpn as they cannot be differentiated from normal maturing B-celis,



Table 4.1 The stages of haematogone maturation In contrast

to mature B-cells.

Antigen Stage |l Stage |l Stage lll Mature B-cells
TdT Pos Neg Neg Neg

CD34 Pos Neg Neg Neg

CD10 Posoian Pos Pos Neg

CD19 Pos™m Pos Pos Pos

CD38 Pos Pos Pos Pos/neg

CD20 Neg Posdm Pos Pos

CytlgM  Neg Neg Pos Pos



Mature B-cells Type |l

CD19

CD10

Figure 4.7 A schematic scatier plot showing the distribution of
haematogones and normal B-cells according 1o CR19/CD10
expression (the inverted S pattern).



Mature B-cells Type lll

Common ALL

CD19

Type |

CD10
Figure 4.8 As per Figure 4.6, with common ALL blasts superimposad.



Type |
Common ALL

CD34

Type || Type il Mature B-cells

CD20o
Figure 4.10 As per FHgure 4.9, with common ALL blasts superimpaosed.



. Haematogones

CD38

Common ALL

CD45

Figure 4.11 Expected distribution of haematogones and ALL blasts
according to CD38 and CD45 expression.



Type |

Type ll  Typelll Mature B-cells

CD34

CD20

Figure 4.9 A schematic scatter plot shnwinq the distribution
of haematocgones and normal B-cells according to CD34/C020
expression.



Investigations




Investigations

e ALL(Lymphoblast)  AML (Myeloblast)
* Blast size :small * Large
e Cytoplasm: Scant  Moderate
e Chromatin: Dense * Fine, Lacy
* Nucleoli :Indistinct * Prominent

* Auer-rods: Never present * Present in 50%



Investigations

2. Bone marrow aspiration
and trephine biopsy

e confirm acute leukaemia
(blast > 30%)
 usually hypercellular




Investigations

3. Cytochemical staining

o) Peroxidase :-

e * negative ALL
e * 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)
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Follieular Mantie call Plasma cell
Martkar CLL PLL HCL lymphama lymphoma SLVL |ouikaesmis
Smig Wenk Strong Strang or Strong Maoderate Strong MNegative
modarate
Cyig - — e - - -+ +r
chs -t =M - - -t - -
CD1g, 20,24, 79a - H 41 -+ + ++ -
CO78h - +H —t -+ - ++ -
CDz23 +4 = 2= —+ -+ —= -
FMC7, CDa2 i1 - o 4 £ +4 =
coo - —i= — +: =ik = —I+
Che11c =} ++ ++ s =k + ?
CDzs =+ = ++ = = = —
CcDas =+ = —+ =4 = = 4+
HLA-DR 4 b 44 44 -k ++ —

CLL, chronic lymphocytic lsuksemia; Cylg, eytoplasmic immunoglobuling HCL, hairy cell leukaemia; FLL, prolymphooytic leukaemia;
SLVL, splanic lymphoma with villous lymphooytes: Smig, surface membrane immunoglobulin,

The frequenoy with which a marker is positive in »230% of celis in a particular leukasmia s indicatod as Tollows: 4+, BD-100%;; -+,
408045, =+, 10-40%; -, 0-84%

*CLL colis axprass CD20 Tairly woakly.

tHCL colis are negative with at |sast some MeAb ol tha CD24 cluster.
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Blood Film:Prolymphocytic Leukemia
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= Marker LGLL-Teell  LGLL-NK T-PLL  ATLL sys:f,f;yme

ERFC/CD2  ++ -+ ++ ++ ++
cD3 ++ - 3 b =

- CD5 —J+ I+ ++ ++ 4
cD7 ~{+ ~{+ ++ -{+ =-{+
CD4 - - 4 R 4
cD8 -+ i+ =i+ = o
cD2 - - -+ -+ —1+

-




LGLL-T Cell(T-CLL )
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Marker LGLL-T cell LGLL-NK T-PLL ATLL Sezary syndrome

ERFC/CD2 ++ ++ 4+ 44 i

CD3 L4 - § 4 —t

CcD5 —J4 | 1t t Gy

CD7 /4 /4 s 1+ [= oo%

CD4 ~ = ++ ++ =+ [+ 10-40%
G " L Wt - - +  40-80%
CD2 - " /4 +4 |4+ 80-100%
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Hairy Cell Leukemia




Hairy Cell Leukemia




Hairy Cell Leukemia

Tartrate-resistant acid phosphatase reaction
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Stage Signs and symptoms Laboratory tests Median survival

Pre ATL none slight lymphocytosis
Smoldering ATL Skin lesions marrow involvement
Chronic ATL lymphocytosis
Lymphoma ATL lymphadenopathy 10 months
Acute ATL all of the above and lymphocytosis, 6 months
hepatosplenomegaly, neutrophilia,
interstitial pneumonitis, cosinophilia. 1 LDH,
opportunistic infections hypercalcemia,
hyperbilirubinemia,

Ivtic bone lesions

ATL (s Sl 20
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T (Skin)

T0 ||Non Diagnostic (eg- Para psoriasis)

T1 | Limuted patch/plagque (= 10% of total skin surface)

T2 | Generalized patch/plaque (= 10% of total skan surface)

T3 |Tumors

T4 | Generalized ervithroderma

N (Nodes)

NO | Lvmph nodes clinscally uninvelved

N1 | Lvinph nodes enlarged. lustologically uninvolved (includes “reactive and “dermatopathic™ nodes)
N2 | Lymph nodes chimically uminvolved, histologically mvolved

N3 | Lvmph nodes enlarged and histologically imvelved

M (Viscera)

MO | No visceral mvolvement

M1 | Visceral inveolvement

B (Blood)

B0 | Ne circulating atypical (Sezary) cells (= 3% of total lvmphocytes)

Bl | Circulating atypical (Sézarv) cells (= 5 and <20% of total lymphocytes)
B2 | Circulanng atypical (Sezary) cells (= 20% of total lvmphocytes)
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Host response The malignant cell
(Read-Sternberg)
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Myeloide Lineage



Monoblast

Nucleus: Round to oval; may be irregularly
shaped '

Nucleoli: 1-2; may not be visible
Chromatin: Fine

Cytaplasm: Light blue to gray

Granules: None |

Promonocytes

Nucleus: Iregularly shaped; folded; may have
brain-like convolutions |
Nucleoli: May or may not be visible
Chromatin: Fine to facy

Cytoplasm: Light blue to gray

Granules : Fine azurophilic

Vacuoles: May be present

Monocytes

Nucleus : Variable; may be round, horseshoe
shaped,; often has folds producing "brainlike”
convolutions

Nucteoli: Not visible

Chromatin: Lacy

Cytoplasm : Blug-gray; may have pseudopods
Granules: Many fine granules giving the
appearance of ground glass

Vacuoles; Absent to numercus



Morphological evaluation of monocytes

Monocyte Immature Promonocyte Monoblast
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Perform peripheral blood differential count
and 500-cel| differential count an bone marrow

]|

Nl

— | Assess erythroblasts as percentage | ——
of all nucleated cells.

Assess blasts as a percentage of
all nucleated cells (NC) and look
for specific features af M3/M3V

I— ——1 Assess blasts a5 a parcentage of
| all nen-erythyroid cells (NEC)*
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Blast

Promyelocyte_

CD45
CD34
CD117
CD13
CD33

Myelocyte

Metamyelocyte | Band | Neutrophil

CD66b
CD64
CDIS5
CD65

“CDI11b
CDllc
CD66a
CD24

e

CD16

- CD35
CD87
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CDl4

CDI10
CD157

Blast Promonocyte Monocyte

CD45 S
CD34 .

CD13 I |
CD33 I ————— R N E—
HLA-DR I —
CD64
CD15
CDl11b
CD36
CD4
CDl14
CDl16




Markers of precursor cells Myeloid markers Monocyte markers

TdT* HLA-DRt CD34% CD13 CD33 CD117 CD15 CD11b CD14
MO Pos. or Pos. or Mainly Mainly Mainly
neg. neg. neg. neg. neg.
M1 Pos. or Mainly Pos. or Mainly
neg. neg. neg.
M2 Neg. Pos. or Mainly
neg. neg.
M38§ Neg. Mainly
neg.
M4 Mainly
neg.
M5 Mainly Pos. or
neg. neg. :
M6** Neg. Pos. or Pos. or Mainly Pos. or Mainly
neg. neg. neg. neg. neg.
M7+t Neg. Mainly Pos. or Mainly Neg. Neg.
neg. neg. neg.
AML 10-20% About 30-40% 60-90% 70-90% 60-70% 40-70% 50-60% 15-40%
overall pos. 70% pos. pos. pos. pos. pos. pos. pos. pos.

*Also positive in acute lymphoblastic leukaemia (ALL) with the exception of the minority of cases with mature-B phenotype.
tAlso positive in ALL of B lineage and in occasional cases of T-lineage ALL.

tAlso positive in many B-lineage ALL but not mature B-ALL.

§CD9 positive.
**CD36 and anti-glycophorin positive.

t1CD9, CD36, CD41, CD42a, CD42b, CD61 positive.
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Blasts 230% of bone marrow cells

Blasts 290% of bone marrow non-erythroid cells*

>3% of blasts positive for peroxidase or Sudan black B

Bone marrow maturing monocytic component (promonocytes to monocytes) <10% of
non-erythroid cells

Bone marrow maturing granulocytic component (promyelocytes to polymorphonuclear
leucocytes) <10% of non-erythroid cells

*Exclude also lymphocytes, plasma cells, macrophages and mast cells from the count.
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Blasts 230% of bone marrow cells

Blasts 30-89% of bone marrow non-erythroid cells

Bone marrow maturing granulocytic component (promyelocytes to polymorphonuclear
leucocytes) >10% of non-erythroid cells

Bone marrow monocytic component (monoblasts to monocytes) <20% of non-erythroid
cells and other criteria for M4 not met
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NULITEdl LEnD, CUDIDUNnY U muie
than 90% ot leukemic cells, were
isolated from the blood at first
diagnosis and cultured under
various conditions for up to 14
days. Cytospins were made after
various time intervals and
stained with May-Granwald-Gi-
emsa. Depicted are uncultured
cells (A) and cells that were
grown for 1 week in medium (B),
10-* mol/L ATRA (C), 0.1 pa/mL
G-CSF (D), and ATRA and G-CSF
(E).
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M3V s M3C iy Stoerli b pisag! domslin 1599 JSA

Classical APL Microgranular APL
CD13 Heterogeneous 34/34 (100) 16/16 (100)
One major blast cell population 32/34 (94) 16/16 (100)
Typical CD15/CD34 pattern 30/33 (91) 15/16 (94)
Negativity for HLA-DR 33/34 (97) 15/16 (94)
CD33 homogeneous 26/34 (76) 16/16 (100)

*Values in parentheses represent percentages.
“N/A. not applicable.
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Blasts =30% of bone marrow cells

Blasts 230% of bone marrow non-erythroid cells

Bone marrow granulocytic component (myeloblasts to polymorphonuclear leucocytes) 220% of non-erythroid cells

Significant monocytic component as shown by one of the following:

» Bone marrow monocytic component (monoblasts to monocytes) 220% of non-erythroid cells and peripheral blood monocytic
component 25 x 1091, or

* Bone marrow monocytic component (monoblasts to monocytes) 220% of non-erythroid cells and confirmed by cytochemistry or
increased serum or urinary lysozyme concentration, or

« Bone marrow resembling M2 but peripheral blood monocyte component 25 x 1091 and confirmed by eytochemistry or increased
serum or urinary lysozyme concentration
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Blasts =30% of bone marrow cells
Blasts =30% of bone marrow non-erythroid cells
Bone marrow monocytic component =280% of nan-erythroid cells

Acute monoblastic leukaemia (Mb5a)
Monoblasts 280% of bone marrow monocytic ccmponent

Acute monocytic leukacmia (M5b)
Monoblasts <80% bone marrow monocytic component
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| FAB Granulocytopoiesis Monocytopoiesis Erythropoiesis Immune ]
(WHO ol ulul o) AML ilisa plyl Sluogas #9-15 Jyo=
Morphology FAB Cytogenetics Molecular genetics Frequency (%)
classification
Promyelocytic leukemia
Hypergranular M3 } t(15517) PML/RARu ~5
Microgranular M3v
Myeloblastic leukemia M1/ M2 t(8;21) AML1/ETO ~10
Myelomonocytic leukemia M4Eo inv(16) MYHi11/CBEP ~5
with abnormal Eo t(16;16)
Myelomonocytic/monocytic-  M4/5 11g23 various > 53 more
monoblastic leukemia frequent in
children

Myeloblastic leukemia etc,, Mi1/2 MDS t(6;9) DEK/CAN <1
often with increased basophils
special “myelo-monoblast” M4/s (s ep)  t(8316) CBP-MOZ < 041
with ery phagocytosis
Myeloblastic leukemia with M etc. 3q21 and/or 3q26 e.g, EVI 1/ ~1
dysmegakaryo-cytopoiesis EAP/MDS1
AML and MDS with pseudo- AML u. MDS 17p with complex ps3 alterations 3-5
Pelger-Huet anomalies aberration
Megakaryoblastic leukemia M7 t(1:22) ? ~1

(small children)

megakarynblasts

[ characteristic results
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M2 AML with maturation 30-40%

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



















Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations

t(8;21): Marrow, MGG stain. t(8;21): Marrow, MGG stain. M2 t(8;21): Marrow, Sudan Black B
Mainly blast cells, minimal type. Blasts show prominent stain. M2 type.

maturation (FAB M1). Golgi regions. One long Auer Note intense localised staining
Note prominent Golgi region, rod present. Note dysplastic in the blasts, heavy staining of
indented nuclei and long slender granulocytes and abnormal maturing cells and abnormal

Auer rod. eosinophils. eosinophil granules.



Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations

Acute promyelocytic leukaemia, Acute promyelocytic leukaemia,
hypergranular type (M3): Bone hypergranular variant (M3):

marrow MPO stain. Bone marrow chloroacetate
Characteristic heavy esterase stain. Heavy staining
cytoplasmic staining and confirms maturation beyond the
multiple Auer rods shown. 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 M4EQ). Bone
marrow MGG stain.
Myelomonocytic leukaemia with
abnormal eosinophils and
diagnostic cells with prominent
blue/black granules.




Acute Myeloid Leukaemia (AML)

AML with multilineage dysplasia

5z

AML with multilineage

dysplasia: Marrow MGG stain. AML with multilineage

Note small mononuclear dysplasia: Marrow MGG stain.
megakaryocyte (arrow) and Dyserythropoiesis (arrow) and
hypogranular poorly segmented hypogranular neutrophils.

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 AML, without maturation (FAB AML without maturation (FAB
(FAB MO0): Bone marrow MGG M1). Bone marrow MGG stain. M1): Bone marrow

stain. The marrow is replaced by Myeloperoxidase stain. Majority
Small undifferentiated blasts. agranular blast cells. Fine Auer  of blasts positive, frequent Auer
Cytochemistry negative. rods are present. rods present.

CD34+, CD13+, CD33+.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML with maturation (FAB M2):  AML with maturation (FAB M2):  AML, myelomonocytic (FAB M4):
Bone marrow MGG stain. Bone marrow combined Bone marrow, MGG stain.

Note abnormal promyelocytes esterase stain. The blue Note variation in blast size and
and dysplastic metamyelocyte (chloroacetate esterase) staining nuclear/cytoplasmic ratio.

and neutrophil. confirms maturing granulocytes.



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 AML, monocytic (FAB M5): Bone

marrow MGG stain. marrow combined esterase
Monoblasts are large with stain. Monoblasts staining
rounded central nuclei and brown (non-specific esterase).
abundant cytoplasm. One neutrophil is blue

(chloroacetate).



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

e

AML, erythroid (FAB M6): Bone  AML, erythroid (FAB M6): Bone  AML, megakaryoblastic (FAB

marrow MGG stain.

marrow PAS stain. M7): Bone marrow MGG stain.

Majority of cells are abnormal All the erythroid precursors Shows blasts with dense

erythroid precursors.

contain glycogen (red), which is chromatin and reticulated

never present in normal red cell cytoplasm. Blasts CD61 positive.
precursors.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised
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AML megakaryoblastic: Bone AML, basophilic: Bone marrow  Acute basophilic leukaemia:
marrow trephine H&E stain. MGG stain. Bone marrow toluidine blue
Atypical small megakaryocytes, Abnormal basophils are stain.
fibrosis and megakaryoblasts agranular with bizarre nuclei Three abnormal basophils show
with dense nuclei. showing overlapping nuclear bright red metachromatic

segments. granules.



cute Myeloblastic leukemia with minimal
ifferentiation-M




Blood Film M1
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Marrow Film M1-SBB




Acute Myeloblastic Leukemia
With Maturation-M?2

> 30 % of ANC are type | and
type Il 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




1a-M3

Acute Myeloid Leukem




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




Blood Film:AML-M5(b)




Erythroleukemia -M6




Chronic Myeloid Leukemia




|Ia

ic Myeloid Leukem

Chron




Chronic Myeloid Leukemia




Accelerated phase Of CML




Blast Transformation In CML







