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__A_b.l.oed'sm/ear IS an Important tool

- provision of a differential diagnosis and the indication of
further necessary tests

— In the speedy diagnosis of certain specific infections

— In the differential diagnosis of anemia and thrombocytopenia or
thrombocytosis

— for definitively evaluating and identifying immature and
abnormal cells

— In the identification and characterization of leukemia and
lymphoma
— IS often used to categorize and/or identify conditions that affect

one or more types of blood cells and to monitor those undergoing
treatment for these conditions
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nation of a blood smear

a. iz Zf * | 2 33 Anisocytosis
b. & ¥ = 7% Normocytes

C. = &z 3 Macrocytes

d. -] &= x Z£ Microcytes

. A5 Shape

a. £ 255 % 3 Poikilocytes

b. 32 = x 3% Spherocyte

C. ¥o}k 'z i 3k Target cells

d. P [f]175 5z 3t Ovalocytes

e. 47 7 izn 7k Sickle cells
f.i&iF )z 2k Tear drop cells

g. ALFESH o 3k Fragmented cells

B. Platelets

1. # P % % Estimation of the number
2. 4] & =hE ¥ Morphologic abnormalities

C. Leukocytes
1. #& P =7 % % Estimation of the number
2. v m IF & 3+ #c Differential leukocyte count
3. A 15 =0 E ¥ Morphologic abnormalities
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a. 1% % 357 o & R(ALESE)

b. -% MA AR R (4e? o n R enF PR
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d. #wr.]t,.mve Freng e S fog it

3. gg ¢ Color

& % i ¢ % Normochromic
L

a.
b. ¢ % Hypochromic

. H % B 35 Abnormal forms

a. v‘%’ % ¢ 4 Polychromatophilia

b. za g2 %= & 3% Stippling

c. ¥ ;& = 7k Carbot rings

d. Howell Jolly = %2

e. 3 ¥ iz i HNRBC

f. % % 4 B = 3% Parasitized RBC
g. 4 252 Rouleaux formation
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Acanthocytes (Spur cells), Poikiocytosis
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Spherocytosis, Polychromasia, Target cells €5
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Blister' cells , Bite cells
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Basophilic stippling e

A R Hypochromasia, Target cells o* |
487 Tk |2 & & Sideroblastic anemia Pappenheimer body P ©R
R o 3R (8 #7259% ~50%) Elliptocytes

Bed 145 w2 UEH T Stomatocytes
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Tear drop cells
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Target cells, Acanthocytes, Howell-Jolly body
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Schistocytes (fragmented rbc ), Burr cells | } |

PR PR e R

Macrocytosis, Cabot‘s rings

Malariae
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Hypersegmentation
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Rouleaux formation, Plasma cell

[ B2 & % p (heoresi )

Neutrophilia (N. band?), Dohle bodies,
Toxic vacuolation, granulation

@ A 1 E Pt (IM)

Atypical lymphocyte

ROk dm e 4k 2

Neutropenia, Lymphocytosis

MDS, CML -- Pelger-Huét
anomaly

Neutrophil 534 3 5¢ # i > chromatin is
extremely clumped and stains very dark
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Eosinophilia

Elbo Lo, 5

Blast forms, Auer rod (NLL)
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Hematopoiesis 2

myeloid

cell line

erythroblast m?eloblast monoblast megakaryoblast lymphoblast Immature cell
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normoblast . metamyelncytes . megakaryocyte
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oxidized methylene blue
(which dyes acidic cell components )
— residual RNA, cytoplasm, nucleus: blue
azure B --- £ B % 1 % metachromasia
(which dyes basic cell components)
—DNA and primary granule: red and violet
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t Glemsa stain

X Acidic dye : eosin Y (which dyes alkaline cell components)
. RBC (Hemoglobin) and
8 eosinophilic granules: orange-red
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------ pale pink, orange-pink
------ bright red to orange

Basophilic granule ------ purple-black to dark blue
Lymphocyte cytoplasm ------ sky blue, light blue, some small
Monocyte cytoplasm------ pale blue, gray-blue

Monocyte granule------ fine reddish

Blast cell ------- deep blue, blue

The area between the cells ------ should be clean
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http://www.diaglab.vet.cornell.edu/clinpath/modules/heme1/bldsmr3.map
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Young ce == Adult cell
amule of cytoplasm:

E Primary granules

Secondary granules

Primary granules

-----------------------------------------------------------------------
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uman leukocytic granules

psphatase, Lysozyme,

astase, Cathepsin G, a,-Antitrypsin,

b F. Cathepsin B,B-Glucuronidas, Heparin binding
e protein, Ubiquitin protein, Peroxidase

sondary granules --- Lactoferrin, CD66a,b ,Cytochrome Deeg, TNF
receptor, Fibronectin receptor, Vitronectin receptor,
u-PA receptor, Lysozyme, B-microglobulin,
Collagenase, Gelatinase, Rap1,2

Protein kinase C inhibitor, Sialidase, CD11b,
Vitamin B,-binding protein, Cationic protein,
Alkaline phosphatase

Major basic protein, Peroxidase acid phosphatase,
Histaminase, Acryl sulfatase, PGE,

Histamin, Heparin, Neutral protease, Charcot-Leyden
protein, Chondroitin sulfate

Tertiary granules ----- CD11b, Laminin receptor, Gelatinase, Collagenase,
Phosphatase, Lysozyme, Acetyltransferase
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ape and Nucleolus:

a6

Light red-purple Red-purple  Light blue-purple Deep blue-purple
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Nucleolus --- color : blue to pink
(acidophilic-basophilic)




Nucleus shape
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Band form ----- neutroph" ‘ ‘ g U
=y

]

Multiple shape ----- monocyte
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«-=pAdult cell

reticular pattern
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Young cell ----; _ e meshwork

X Th

~ Reticular pattern very fine

Y 2 Fine (irregular network )

Finely stippled granular

Adult cell -------- Coarse granular

BRFd 4%
clear area and dense area
Moderate loose mesh

peripherally clumped
chromatin

Dense homogenous

Condensed clumped



4 ¢ % (Chromatin ; f*y’k’?")

e WEE LS R
" (F eterochromatm) ZDNAP - f& ?f 2w L mfﬂ AT A P
P ZA0F ﬁ$m/#‘4'4"? B .
?iﬁ“ﬁ@”“%’%“%ﬁm@%
A d B - EL AT ‘m”affméé?#*“ y B4 B hrayts Ak
EZd %‘r(éf A 4 %"euchromatln)ﬂ AR ‘m”?#‘rﬁv‘ 2o ;g_:;_f,@g 214
Blfk » 54 d Fa4m 2 3 (R RE0R) > e 2 HPFE] ¢
FIplTHE o R DA TFIL @;{@:—mzt’%
k DNA® shmihpe fh ¢ = 4 9 Fefdadritz 1 5

*ﬂ

Electron micrographs
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Light red-purple; Light red-purple;  Red-purple; Light blue-purple; Deep blue-purple;
fine meshwork, fine meshwork, fine chromatin,  oxyphilic chromatin coarsely granular

no aggregation slight aggregation slight agg or easy distinguishable
granular pattern




o e
sparse red-purple chromatin,
finely stippled to slightly
coarse nuclear chromatin

Blue-purple chromatin
finely stippled to slightly
coarse nuclear chromatin

Coarse blue-purple chromatir
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Pale red-purple finely reticular
or irregular network of strands
and granules nuclear chromatin,

stippled or lacy chromatin

™

Blue-purple chromatin
network consists of coarse,
loose, linear threads
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Erythroblast Basophilic Basophilic Polychromatophilic
normoblast normoblast

or Pronormoblast
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lo: Nucleus : Cytoplasm

----5:1or4:1or3:1or2:1 . . .
5 .l -
Monocyte ---- 2:1 or 1:1 - - -
_ ! Xy
(K X
Neutrophil ----1:1 U q
3 |

Lymphocyte --- 4:1 or 3:1
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From : imagebank.hematology.org

Myeloblasts agsubclassified into (according to the FAB classification) :

Type | myeloblasts : Type | blasts lack cytoplasmic granules, but possess prominent nucleoli

Type Il myeloblasts : are very similar to Type I, except small azurophilic granules are scattered
in the cytoplasm

Type 11 myeloblasts : Type Il blasts have more than 20 azurophilic cytoplasmic granules with

the characteristics of promyelocytes, occurs most characteristically in
M2 AML.
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yelocytic series

Promyelocyte

i d TR ik Promyelocyte +* Myeloblastf} = -
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Size : 15-20 um Size : 14-25um



Myelocyte
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Size : 15-18 um
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Metamyelocyte
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Size : 12-16 um



imary granules

elol ), -
'dmyelocyte 4+
Myelocyte 2+
Metamyelocyte 1+
Band form 1+
Neutrophil 1+
Eosinophil 1+
Basophil 1+

¥ e S HE S FEPTRSEAT R NE

gzurophilic granules)

4

,J\

Secondary granules

(specific granules)

Secondary - X
granules ~a Multi-lobed
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INDENTED NUCLEAR FORM
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INDENTED NUCLEAR FORM

OF METAMYELOCYTE

OVAL NUCLEAR FORM
OF METAMYELOCYTE

OF NON-SEGMENTED CELL

D¢

OVAL NUCLEAR FORM
OF NON-SEGMENTED CELL
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NON-SEGMENTED NEUTROPHILS
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Eosinophil

o H oz 70t Neut. Seg#ise + 0 & P [f]A5 & 45
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Monocyte
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Middle, large lymphocyte

Medium
10-12 um
round
Large
12-16um
round
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oarse azurophilic granules

* Large granular lymphocytic leukemia (LGL) affects adults and is rare in children,
etiology being unknown

r

T lymphocytes : 60-80 %, from thymus
B lymphocytes : 20-30 %, from bone marrow
Nk cells : 5-10 %



eeeeeeiiiis Plasmacyte

!‘ perinuclear halo
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Size :16-18um > %2 5 A §F 4 Size : 8-20um > *# F % V*%Fﬂ‘ig

Pedkeed ~ 23 oS nREE S KB P E
¥ 4 % - fine stippled 28 ?;L“ R il
Perinuclear clear zone » g« ¥ & nodular chromatin -

'?—: /F kmﬁﬁ"ltn 4‘ ¢ %ﬁ‘

some multinucleated

* Plasma B cells are lymphocytes that participate in humoral immunity by
producing antibodies in response to antigen stimulation



2 Multiple myeloma, MM

R

Plasma cell Ieukemla (PCL)

% 1S a rare but aggressive form of lymphoproliferative disorder characterized by
malignant plasma cells in the bone marrow and peripheral blood

* The WHO criterion for diagnosis of PCL is that plasma cells constitute more
than 20% of cells in the peripheral blood
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Peripheral blood can helps to further purify the body of disease
l

An outpatient |

7 o Gaining information for diagnosis by asking the patient —symptoms, History

~ s

The doctor may recommend a number of diagnostic tests
to learn more about patient,s condition

A blood test used to evaluate your overall health and detect a wide range of disorders
--- Complete blood count (CBC) and differential count

WBC, Hb Platelet count Differéntial count

Normal High or Low Abnormal Normal
— _J
Y

Determines the number of each type of white blood cell present n the blood
l



Abnormal form

. —cytosis or -penia

x Mononuclear Cﬁ Polymor;ﬁuclear Neutrophils
& appear : Inclusion bodies, - anomaly,

Hypersegmentation

‘ \ ‘ _ ‘ ‘ Abnormal cell,
Myelocytic Monocytic  Lymphocytic Plasma  Reactive Atypical cell,

series series series cell lymphocyte,  Unidentified cell
Immature form Atypical lym. Unknown cell
Bone marﬁw aspiration e -

Cytochemilcal stains ‘ Cytogentic Ltudies

Cell morphology Immunophenotyping Molecular finding
S _—

——
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1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus
5. Chromatin of nucleus

6. N/C ratio

Ine include:

mmm)> Final diagnosis ; ALL



1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus

5. Chromatin of nucleus
T :485% 6. N/C ratio

3C : 5.51 M/ICUMM
HGB : 16.5 g/dL
HC

MCV : 84.1 CUU
Pl count : 212000 /uL
DC : Atypical lymphocyte : 19 %, Lymphocyte : 69 %

m==)> Final diagnosis : Atypical lymphoid hyperplasia



1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus
C : 5. Chromatin of nucleus

- M( ; 6. N/C ratio

" Pl count : 498000 /uL

DC : Blast : 5%, promyelo : 20%, myelo : 16%, mate : 6%, Eosin : 3%, Baso : 4 %
i i "'- "y ‘

Rod _&-’"




Case 4 — U-292 _

outine include:

1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus

. 27.8 %

MCV : 959 CUU 5. Chromatin of nucleus

Pl count : 91000 /uL 6. N/C ratio
DC : Blast : 93 %

mm==)> Final diagnosis : Acute myeloblastic leukemia



Case 5 — U-298

ahoraig lood routine include:

v/uL 1. Cell size
C : 2.72 M/ICUMM 2. Cytoplasm color
. ,;,.-;'. .7 g/dL 3. Granule of cytoplasm
BT C27.0% 4. Nucleus shape and Nucleolus
MCV : 993 CUU 5. Chromatin of nucleus

Pl count : 24000 /uL 6. N/C ratio
DC : Blast : 2 %, Eo myelo : 4 %, Eo mate : 2 %, Eosin : 83 %, Neut. mye : 3 %

L] "
e

mm)> R/O diagnosis : Acute eosinophilic leukemia



Case 6 — U-282 _

blood routine include:

1. Cell size

2. Cytoplasm color

, 3. Granule of cytoplasm

H 26 3 0 4. Nucleus shape and Nucleolus
MCV : 88.4 CUU 5. Chromatin of nucleus

Pl count : 88000 /uL 6. N/C ratio
DC : Blast : 4 %, Promonocyte : 7 %, Monocyte : 69 %

_
mm==)> Final diagnosis : Acute monocytic leukemia



Case 7 —U-294

d-routine include:

1. Cell size
BELE:". 2. Cytoplasm color
{GB : 6.4 g/dL 3. Granule of cytoplasm
HCT : 19.0% 4. Nucleus shape and Nucleolus
MCV - 885 CUU 5. Chromatin of nucleus

Pl count : 20000 /uL 6. N/C ratio
DC : Blast : 3 %, Promyelo : 79 %, myelo : 2 %

ucle

mm=)> Final diagnosis : Acute promyelocytic leukemia



Case 8 — U-269

sleod routine include:

8 1. Cell size
- 4.27 M/ICUMM 2. Cytoplasm color
-i -1 143 g/dL 3. Granule of cytoplasm
HCT : 41.9% 4. Nucleus shape and Nucleolus
MCV - 97.3 CUU 5. Chromatin of nucleus

Pl count : 187000 /uL 6. N/C ratio
DC : Abnormal cell : 18 %, Atypical lymphocyte: 3 %, Lymphocyte : 38 %

£

mm=)> Final diagnosis : Diffuse large B cell lymphoma



od routine include: 1. Cell size
14300 /uL 2. Cytoplasm color

3. Granule of cytoplasm
4. Nucleus shape and Nucleolus

HGB : 10.1g/dL 5. Chromatin of nucleus
BICF : 31.1% 6. N/C ratio

MCV : 101.3 CUU

Pl count : 33000 /uL
DC : Plasma cell : 31 %, Blast : 10 %, Lymphocyte : 43 %

—

mm=)> Final diagnosis : Plasma cell leukemia



1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus
5. Chromatin of nucleus

6. N/C ratio

@, @

Plasmacytoid
~ Atypical lym.

T R e

Rouleaux formation

mm)> Final diagnosis ;: Multiple myeloma



Case 11 — L

blood routine include: ; ge" silze |
00 /uL, . Cytoplasm color

‘- 5 IdL 3. Granule of cytoplasm
> . g 4. Nucleus shape and Nucleolus
Pl count : 19200 /uL

_ o L i 5. Chromatin of nucleus
DC : Blast : 35 %, Lymphocyte : 43 % 6. N/C ratio

Wese e w

mm==)> Final diagnosis : Precursor B lymphoblast leukemia




plood routine include: 1 cell size

2. Cytoplasm color
3. Granule of cytoplasm

) : 10.4g/dL 4. Nucleus shape and Nucleolus
HCT : 33.6% 5. Chromatin of nucleus
MCV : 93.5CUU 6. N/C ratio

Pl count : 219000 /uL
DC : Lymphocyte : 92 %, Blast : 1 %

m==)> Final diagnosis : CLL with B phenotyping



1. Cell size
2. Cytoplasm color
3. Granule of cytoplasm

- . 8.8 g/dL 4. Nucleus shape and Nucleolus
HCT : 27.9% 5. Chromatin of nucleus
MCV : 109.0 CUU 6. N/C ratio

Pl count : 63000 /uL
DC : Abnormal cell : 30 %, Lymphocyte : 57 %

1%

Larmws with dispe‘hromati
mm=) Final diagnosis : Mantle cell lymphoma




Case 14 - U. 182 _

outine include:

4UU 1. Cell size
| J . 4:10 M/CUMM 2. Cytoplasm color
, "‘ 12.5 g/dL 3. Granule of cytoplasm
| CT + 37.9 % 4. Nucleus shape and Nucleolus
MCV : 924 CUU 5. Chromatin of nucleus
6. N/C ratio

Pl count : 394000 /uL
DC : Abnormal cell : 17 %, Lymphocyte : 38 %

GP“'*Q‘ fg;:c ¢

" 6% g 0'® %% 0o@
’. °°°. " acbo< ‘

mm)> Final diagnosis : T cell lymphoma




1. Cell size

] (o g 2. Cytoplasm color

| aiegic 3. Granule of cytoplasm

HGB  : 10.2g/dL 4. Nucleus shape and Nucleolus
HCT : 31.6% 5. Chromatin of nucleus

MCV : 80.9 CUU 6. N/C ratio

Pl count : 329000 /uL
DC : Abnormal cell : 15 %, Lymphocyte : 31 %

., 5\3’

mm==)> Final diagnosis : Mantle cell Iymphoma, Leukemia change




Case 16 —

1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus

HCT : 444% 5. Chromatin of nucleus
MCV : 854 CUU 6. N/C ratio

Pl count : 187000 /uL
DC : Large granular lymphocyte : 77 %

C

mmm) Final diagnosis : NK cell leukemia



Case 17 —

= pp— _ 1. Cell size
ory da plood routine include: 2. Cytoplasm color
L T ofUU cloverleaf or flower form 3. Granule of cytoplasm
B 1 10.1g/dL 4. Nucleus shape and Nucleolus
P| count : 172000 /uL 5. Chromatin of nucleus

DC : Abnormal cell : 18 %, Lymphocyte : 41 % 6. N/C ratio
® %9 o
- r@-.g & O

mm=)> Final diagnosis : Adult T-cell leukemia/lymphoma




Case 18 —

k- l-aboratory data o hlood routine include: |
- WBC : 16880 /uL 1. Cell size

i of P 2. Cytoplasm color
© oRBC v 3.64 M/ICUMM 3. Granule of cytoplasm
- HGB : 11.8¢g/dL 4. Nucleus shape and Nucleolus
HCT : 35.0% 5. Chromatin of nucleus
MCV : 96.2 CUU 6. N/C ratio

Pl count : 39000 /uL
DC : Abnormal lymphoid cell : 45 %, Lymphocyte : 11 %

B RSN N

a characteristic cloverleaf, or “flower,” cell and has a pleomorphic nucleus with deeply basophilic cytoplasm.

Luis stain

mm=)> Final diagnosis : Adult T-cell leukemia/lymphoma



1. Cell size
2. Cytoplasm color
3. Granule of cytoplasm

<
-

<o _: 9-19/0d|— 4. Nucleus shape and Nucleolus
@ HCT : 255% 5. Chromatin of nucleus
MCV : 93.1 CUU 6. N/C ratio

Pl count : 57000 /uL
DC : Abnormal lymphoid cell : 60 %, Lymphocyte : 29 %

mm=)> Final diagnosis : Lymphoma
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9lood routine include: .
1. Cell size

; 2. Cytoplasm color

_ ' 3. Granule of cytoplasm

o P . 10.0 g/dL 4. Nucleus shape and Nucleolus
~ HCT :320% 5. Chromatin of nucleus

MCV : 94.1CUU 6. N/C ratio

Pl count : 111000 /uL

DC : Abnormal lymphoid cell : 67 %, Lymphocyte : 8 %

A <

mmm)> Final diagnosis : Mature large B cell lymphoma



Case 21 —C 43

1. Cell size
g 2 00 2. Cytoplasm color
| 3. Granule of cytoplasm
HGB 6.7 g/dL 4. Nucleus shape and Nucleolus

/’* "HCT : :23.7 % 5. Chromatin of nucleus
MCV :72.3CUU 6. N/C ratio

Pl count : 92000 /uL
DC : Atypical cell : 58 %, Lymphocyte : 32 %, monocyte : 4 %

ES mg g fo %z % lymphoi

) Final diagnosis : Sezary syndrome (Cutaneous T-cell lymphoma)



Case 22-C 36

HGB 1 11.7 g/dL
HCT :35.9%
MCV :90.2 CUU

Pl count : 52000 /uL
DC : Lymphocyte : 37 %, Atypical cell (Like hairy cell form) : 40 %

T

1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus
5. Chromatin of nucleus

6. N/C ratio




Case 23 —040015

)od routine include: _
d 1. Cell size

2. Cytoplasm color

3. Granule of cytoplasm

4. Nucleus shape and Nucleolus
5. Chromatin of nucleus

6. N/C ratio

“MCV 107 5CUU

Pl count : 268000 /uL
DC : Blast : 15 %, promyelo- : 5 %, myelo- : 11 %, meta : 3 %, monocyte : 29%

m==)> Suspicious mixed phenotype acute leukemia (AML, B-ALL)




~

Thanks for your attention.
/




