75215 e L

554 VA 1 10 i

ATLAS OF CLINICAL HEMATOLOGY

B i
%7 B A k2

WEST CHINA UNIVERSITY OF MEDICAL SCIENCES



— N,

H B

o

d..

H #
CONTENTS

i & & &8 M A2 RE

Blood and Bone Marrow Cell Morphology

( - ) *Iﬂﬂﬂ%l L

Erythrocytic Series

(=) hrsmRpERs%

Granulocytic Series

( =) BEEBMRHK

Monohistiocytic Series

(M) HEHmAe - 550

Lymphocyte, Plasmocyte

( A ) BEfZMRR R

Thrombocytic Series

() HEHI

Other Cells

- BREHARE

Bone Marrow Iron Staining

L IEF mANSEEMRAR L 5

Cytochemistry of Normal Blood and Bone Marrow Cells

C BRI

Variable Cell Density of Bone Marrow Smears

= i}

Animia
(— ) /hEpEERER N

Microcytic Hypochromic Anemia

(Z) Epprea®MAam

Normocytic Normochromic Anemia

(=) K#ARMR M

Macrocytic Anemia

BIEE AT 4R

Abnormal Erythrocytes

FR M R D M

Idiopathic Thrombocytopenia Purpura

&
Figure
1—40
1—10

11—19
20— 26
27—31
32—36
37— 40
41— 46
47—54
55— 59
60— 81
60— 63
64—75
76—81
B2—91
92—97

R
Page

1—30

1—10

11—18

19—22

23—24

25—28

29—30

31—32

33—36

37—38

39—52

39—40

41— 46

47—52

53—56

57—58



JANR

=HEamm

Acute Leukemia

(— ) SHEH MR B M

Acute Lymphocytic Leukemia

SHHERRtaNnE $£—-1

Acute Lymphocytic Leukemia {L1)

SHHEMRtans FR

Acute Lymphocytic Leukemia (L2)

2EHEMREEtamE F=B
Acute Lymphocytic Leukemia (L3)

S EMEAE B MR R R AR & S

Leukemic Manigitis in ALL

=i ke 8 meMie S

Cytochemistry in ALL

(Z) 2HIEHEMRE MR

Acute Non-Lymphocytic Leukemia

MRS mAK S LR

Acute Myelocytic Leukemia Without Differentiation

SR A mR S AR

Acute Myelocytic Leukemia with Differentiation

S TRRIE % R P 00 AR B MAS

Acute Hypergranular Promyelocytic Leukemia

SR — B4 HERE B MR

Acute Myelomonocytic Leukemia

2 ERARE mA

Acute Monocytic Leukemia

i = Bk

Acute Erythroleukemia

T E MR B hA

Subacute Myelocytic Leukemia

FFERAAE B M

Special Types of Leukemia

F XA S

Congenital Leukemia

R X#AARE B MAS

Mast Cell Leukemia

FRES BRI B IS

Unclassifiable Acute Leukemia

98—158
98— 109
98

99
100—102
103
104—109
110—156
110—115
116—123
124—132
133—137
138— 146
147—152
153—156
157—169
157—158
159—160
161

99—86
59—64
59—60
59—60
59—62
61—62
61—64
65— 86
65—68
67—70
Nn—74
75—76
77—80
81—84
83—86
85—92
85—86
87—88
87—88



FEER N MRAR B IS

Eosinophilic Leukemia

AR B MR

Plasma Cell Leukemia

E M B M

Hairy Cell Leukemia

+ « 18t R M

Chronic Leukemia

( — ) 1Bt HMRE B MAA

Chronic Myelocytic Leukemia

(=) BtEH EMRA M

Chronic Lymphocytic Leukemia

-+ — - RERMRE R B AR E

Neutrophils Leukemia Reaction

1= - PHIERRIRA®

Myelodysplastic Syndrime

(—) AR M

Refractory Anemia (RA)

(=) SEtishimantE H AR M

RA with Ring Sideroblasts

( =) ReAHMES &A1 RN

RA with an Excess of Blasts

(@) @i PR nmE S HHatR M

RA with an Excess of Blasts in Transformation

= - BRM MRS

infectious Mononucleosis

|+ - A ERREER

Reactive Bone Marrow Changes of Bacterial Infection

- +5h -~ FREl/VRIR S i

Primary Thrombocythemia

I R B R AE

Primary Myelofibrosis

|+t - ZRM A

Multiple Myeloma

| +A - EXEA/NE

Waldenstrom’s Macroglobulinemia

| +A - Et ARSI

Malignant Histiocytosis

162—163

164—165

166— 169

170—181

170—179

180—181

182—183

184—195

184—191

192

193—194

195

196—201

202—203

204—207

208—212

213—223

224—227

228—238

89—90
89—90
91—-92
93—98
93—98
97—98
97—98
99—102
99—102
101—102
101—102
101—102
103—104
105—106
105—106
107—108
109—112
1 1A3—1l4

115—120



I+ - REEMEAR SRR £ AE

Reactive Histiocytosis

t— - 2ERR

Gaucher s Disease

+= BEARMRIEEE

Sea-Blue Histiocytosis

t= - BER|—ERKR

Niemann — Pick Disease

Hm - HER

Lymphoma

(— ) AAEKR

Hodgkin’s Disease

(Z) AR KHEAE

Non-Hodgkin‘s Lymphoma

th - ZBRIREEE

Metastatic Canner in the Bone Marrow

HoX - BREEE

Bone Marrow Necrosis

H+t « R AIHIRRE

Systemic Lupus erythematosus

T A - iR AR Pelger KESHZ

Neutrophilic Pelger Anomaly

Hh - BR—REEAH

Chedia K —Higashi Syndrome

=+« At REMR

Radioactive Reaction

#— - m#AARBERE

Blood Cell Inclusions

M= - EE#H

Malaria

= - RawREa

Leishmaniasis

W~ k)

Microfilaria

Lt

%Mt RRE

Appendix Blood Cell Cytochemical Staining

BHELERTHESMW

Myelodysplastic Syndrome

239—240

241—246
247—250
251

252—259

252—255

256—259

260—263
264— 265
266— 268
269—270
271274
275— 280
281—288
289—292
293—294

295—296.

119—120
121—122
123—124
123—124
125—128
125—126
127128
129—130
131—132
131-132
133—134
133—134
135—136
137—140

141144

-143—144

145—146

147—148

145—151






Bl AR ) HEEL R
1 ~5 JFEAkTHH - A IE £515~20,4m o
6 AR 2 % -

7910 RYIIMK > BHiE12~18umo

8 ~11~21 rhghiT Ml > E€12~15.mo
22~30 BpEhfTHINE » B 8 ~12ume

Fig. 1 Pronormoblasts
Normoblasts

1-5 Pronormoblasts (15 to 20 um diameter).

6 Pronormoblast tends to produce multinucleated form.
7,9, 10 Basophilic normoblasts (12 to 18 sm diameter).
8,11-21 Polychromatic normoblasts (12 to 15 um diameter).
22-30 Orthrochromatic normoblasts (8to 12 tam diameter).
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Fig. 2A Erythrocytes (Red Blood Cells)
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Normal erythrocytes
Hypochromic erythrocytes
Poikilocytes

Microcytic hypochromic erythrocytes
Microspherocytes
Elliptocytes (Ovalocytes)
Macrocytes

.
Basophilic stippled erythrocytes






Bi2B ALHIA

1 FELEMALHA o

2 BATHIRE o

3 fmEE—EK e FHEKR
4 BETELA e

T PRI o

6 BALARAE o

7 GRTIALGEN o

8 BNALHERE o -

9 ML -

Fig. 2B Erythrocytes (Red Blood Cells)
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Polychromatic erythrocytes.
Megalocytes.
Erythrocytes containing nuclear remnants: Howell-Jolly.
bodies (lower right), Cabot rings.
Tear drop cells.
Target cells.
Acanthocytes (Burr cells).
Sickle cells.
Siderocytes.
Reticulocytes.
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Fig. 3 Pronormaoblast

Showing a pronormoblast of large size ( 18 um diameter ) with
somewhat irregular margin. It possesses a relatively large
nucleus which stains purple red and nucleoli are visible. The
nucleus cytoplasm ratio is large. The nuclear chromatin
presents fine reticul um but coarser than in myeloblast. The
cytoplasm is scantly with two pseudopodia on the lower

and stains in deeper blue at the periphery. The perinuclear
zone is disinct.

Fig. 4 Basophilic normoblast

Two basophilic normoblast are shown on the top and right.
The cell usually is smaller than the pronormoblast ( 16 um
diameter ) and the cytoplasm is regular-without pseudopodia.
Nucleus cytoplasm ratio is large. The nucleus is in the center
with clear nuclear membrane. The chromatin is more condense
than that of the pronormoblast and parachromatin is present.
The nucleoli are no longer visible. The cytoplasm is scanty and
deeply basophilic. The perinuclear clear zone is abvious.

Fig. 5 Polychromatic normoblast
Showing three polychromatic normoblast in the center. The

_cells are somewhat smaller (12-15 pm diameter) and regular.

The nucleus is round and the chromatin is coarse and dense.
Trregular lumps of chromatin are formed. Parachormatin is
present but nucleoli are not visible. At this time developm-
ent hemoglobin begins to appear in the cytoplasm.

Fig. 6 Basophilic normoblast, poiychromatic norma-
blast, and orthochromatic normablast

This figure shows three normoblasts in different stages: baso-

philic normoblast on the center, polychromatic normoblast

on the top and the early phase of orthochromatic norma-

blast on the lower. The early phase of orthochromatic normo-

blast is similar to that of mature erythrocytes in size. The

‘chromatin is more .condensed and lumps are formed which

stain deep purple. The cytoplasm possesses more plentiful
hemoglobin and presenting pink color.
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Fig. 7 Orthochromatic normoblast

A. Shows the late phase of an orthochromatin normoblast.
The cell is smaller (10 um diameter) with lesser nucleus
cytoplasm ratio. The round nucleus undergoes pyknotic
degeneration. The chromatin becomes greatly condensed
and the nucleus shrinks with deep purple color. The
cytoplasm is full of hemoglobin.

B. The late phase of orthochromatic normoblast on the
lower left and the nucleus of which is almost lost.

Fig. 8 Reticulocyte (brilliant cresyl blue staining and

counter stainin% with Wright’s stain
showing navy blue reticulum and pinpoint substances in the

erythrocytes. These cells are called reticulocytes.

Fig. 9 Basophilic stippling erythrocyte

In this micrograph, two basophilic stippling erythrocytes are
seen on the center with fine and large blue granules in their
cytoplasm.

Fig. 10 Erythrocyte

Showing normal mature erythrocytes with 6 to 8 um in dia-
meter, They are stained in pink color with a pale area in the
center.
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1~8  [Fag kI o Promyelocytes
9~25 HFLeh¥itin o 1-8 Myeloblasts.

9-25 Promyelocytes.




