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BASOPHIL 
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EOSINOPHIL 
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EOSINOPHIL SEGMENTED 
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MONOCYTE 
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MONOCYTE 
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Iron deficiency anemia 

hypochromic 
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ANISICYTOSIS 
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POIKILOCYTE(DIC) 
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PAPPENHEIMER BODIES 
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MALIGNANT HISTOCYTOSIS 
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Acute lymphatic leukemia ALL-L1 
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Acute lymphatic leukemia ALL-L2 
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Acute lymphatic leukemia ALL-L3 
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Acute lymphatic leukemia ALL-L3 
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SICKLE CELL ANEMIA 
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Normal Blood Cells: 



Monocytes 



Lymphocyte 



SEM of erythrocytes, leukocytes and platelets 

http://upload.wikimedia.org/wikipedia/commons/8/82/SEM_blood_cells.jpg


Peripheral blood smear showing erythrocytes, tiny platelets, immature 

band neutrophil (center, L), and mature, segmented neutrophil (R); 

note normal central pallor of erythrocytes 



Megaloblastic anemia with 

ovalocytes and hypersegmented 

neutrophil 



Iron deficiency anemia 
blood loss or impaired iron absorption  

Hypochromia and microcytosis 



Bone marrow smear with megakaryocytes and erythroid and granulocytic 

precursors 



Sickle Cell Anemia 

Hemoglobin SS sickles under low O2 tension; RBCs tend to get caught on each 

other, especially in the microcirculation, where they may interrupt blood flow, 

causing sickle crisis 



Hereditary Spherocytosis 



Copyright ©2001 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2001;2001:100208 

Figure 2. Peripheral smear 



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2002;2002:100325 

Figure 1. Note the profound central pallor of the hypochromic and microcytic RBC 



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2002;2002:100344 

Figure 4. Low-power view showing dense micro-spherocytes without central pallor 



Copyright ©2001 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2001;2001:100214 

Figure 1. Note the dense microspherocytes and the macrocytes with polychromasia 



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2002;2002:100344 

Figure 5. This patient has hereditary elliptocytosis 



Copyright ©2001 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2001;2001:100248 

No Caption Found 



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply. 

Lazarchick, J. ASH Image Bank 2002;2002:100507 

Figure 1. Peripheral smear from a patient with liver disease and hemolytic anemia 



Copyright ©2001 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2001;2001:100226 

Figure 1. Note the "bite cells" and the cells with "blisters" and dense cross-bonded 
hemoglobin 



Copyright ©2001 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2001;2001:100231 

Figure 2. Note the hypersegmented neutrophil (7-8 lobes) 



 



 



Copyright ©2001 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2001;2001:100249 

Figure 1. Note the fragmented schistocytes, burr cells, and helmet cells 



 



 



Maslak, P. ASH Image Bank 2008;2008:8-00044. Copyright ©2008 American Society of 

Hematology.   

 

ASH Teaching Slides: Blood Cells 

The appearance of normal circulating blood is 

relatively uniform with little variation in size and 

shape. Red blood cells will have an area of 

paleness in the center, which is approximately 

one-third the diameter of the cell. 



Maslak, P. ASH Image Bank 2008;2008:8-00067. Copyright ©2008 American Society of 

Hematology.   

ASH Teaching Slides: Blood Cells 

Normal blood smear. The four larger cells shown are 

called granulocytes, a type of white blood cell. 



ASH Teaching Slides: Blood Cells 

Schrier, S. ASH Image Bank 202;2002:100345. Copyright ©2002 American Society of 

Hematology. 

Iron-deficiency anemia is indicated by red blood cells 

that are paler and of a smaller size than normal. 



Maslak, P. ASH Image Bank 2001;2001:100202. Copyright ©2001 American Society of 
Hematology. 

ASH Teaching Slides: Blood Cells 

Chronic myelogenous leukemia. The blood smear 

shows an increased number of neutrophils, a type of 

white blood cell.  



Maslak, P. ASH Image Bank 2007;2007:7-00011. Copyright ©2007 American Society of 
Hematology.  

ASH Teaching Slides: Blood Cells 

Hairy cell leukemia. The characteristic cell of this 

type of leukemia has projections uniformly 

distributed around its border that give it a hairy 

appearance. 



Kadin, M. ASH Image Bank 2002;2002:100484. Copyright ©2002 American Society of 
Hematology.  

ASH Teaching Slides: Blood Cells 

Hodgkin lymphoma. The large cells with an owl-like 

appearance are called Reed-Sternberg cells and are a 

sign of Hodgkin lymphoma. 



Copyright ©2008 American Society of Hematology.  Copyright restrictions may apply. 

Maslak, P. ASH Image Bank 2008;2008:8-00067 



Copyright ©2002 American Society of Hematology.  Copyright restrictions may apply. 

Schrier, S. ASH Image Bank 2002;2002:100325 

Figure 1. Note the profound central pallor of the hypochromic and microcytic RBC 



Myeloblast 

http://www.hematologica.pl/Atlas3/Angielska/Granulopoiesis/fpAnimswapImgFP2


promyelocyte 

 

 The promyelocyte . 

contains abundant primary granules and a  distinct zone of 

perinuclear halo. Also distinct anisocytosis of the 

erythrocytes 



Metamyelocytes 



  BAND  NEUTROPHILS  



SEGMENTED  NEUTROPHILS  

  



  MATURE  EOSINOPHILS  

  



 BASOPHILS  

  



  MONOCYTES  

  



 PLASMA CELLS 

  

http://www.hematologica.pl/Atlas3/Angielska/Lymphopoiesis/fpAnimswapImgFP2


            LYMPHOBLASTS               

              

  

http://www.hematologica.pl/Atlas3/Angielska/Lymphopoiesis/fpAnimswapImgFP2


PROERYTHRPOEISIS 

 

1. proerythroblast   2. polychromatic normoblast   3. pycnotic 

normoblast   4. monocyte   5. plasmocyte   6. basophil   7. 

lymphocyte 

8.eutrophil myelocyte   9. neutrophil metamyelocyte   10. promyelocyte  

http://www.hematologica.pl/Atlas3/Angielska/Erythropoiesis/fpAnimswapImgFP2


 NORMOCYTES  

  



 MACROCYTES      

 

 

 

 

 

1. macrocyte   2. elliptocyte  

http://www.hematologica.pl/Atlas3/Angielska/Erythropoiesis/fpAnimswapImgFP2


ELLIPTOCYTES (OVALOCYTES ) 

 



           SCHISTOCYTES 

 



            ANISOCYTOSIS                 

            

 

http://www.hematologica.pl/Atlas3/Angielska/Erythropoiesis/fpAnimswapImgFP2


            POIKILOCYTOSIS              

                 

 

http://www.hematologica.pl/Atlas3/Angielska/Erythropoiesis/fpAnimswapImgFP2


SICKLE  CELLS  

 



ERYTHROBLASTS  IN  THE  

BLOOD  

 



Leukoerythroblastic reaction 



LEUKEMIAS 

 

 AML (M1 with Auer rods) 



AML (M2) 



 

 AML(M3) 



 

 AML(M4) 



 

AML(M5) 



 

 AML(M6) 



 

 ALL(L1) 



 

ALL(L2) 



 

 ALL(L3) 



 

 Chromic Myeloid Leukemia(chronic phase) 

 

 



CML IN BLASTIC PHASE 



 

 MULTIPLE MYELOMA 



    Elliptocytes      Target Cells 

 



    Tear Drops      Stomatocytes 

 



    Sickle Cells      Schistocytes 



 Howell-Jolly Bodies 

 



 Pappenheimer Bodies 

 



 Reticulocytes 

 



 Basophilic Stippling 

 



 Toxic Granulation 

 



 Dohle Bodies 

 



Pelger-Huet Anomaly 



Acute Myeblastic 

Leukemia (M1) 



Chronic Myelogenous 

Leukemia 



Acute Lymphoblastic 

Leukemia 



Chronic Lymphocytic 

Leukemia 
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Hypochromic Microcytic RBC 
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Iron Deficiency Anemia: 
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IDA on Treatment : 
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CWM-20353-Meg.An 
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ß Thalassemia Major: 
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Polychromasia - Hemolytic An. 
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Thalassemia Trait: 
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Thalassemia Major: 
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G6PD Deficiency Anemia: 
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Essential Thrombocytosis 



Mohammed laqqan 
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Extravascular Hemolysis 



What’s going on here? 

http://www.uptodate.com/online/content/image.do;jsessionid=49B7B6DD5EECE1FD7800F

AECB4D78805.1102?imageKey=HEME%2F8853 



PERIPHERAL SMEAR OF 

MEGALOBLASTIC ANEMIA 

Hypersegmented neutrophil 



PERIPHERAL SMEAR OF MEGALOBLASTIC 

ANEMIA 

Oval Macrocyte 

 

Howell Jolly Body 

 

Cabot ring 



Microcytic hypochromic RBCs 



Macrocytic/megaloblastic RBCs 



Copyright ©2004 American Society of Hematology.  Copyright restrictions may apply. 

Maslak, P. ASH Image Bank 2004;2004:101216 

Figure 5. A typical picture in the peripheral blood may include dacrocytes, dysplastic 
granulocytes and large platelets 



 



  
  



Essential Thrombocythemia 

note giant platelets 



myelocyte 

nucleated rbc 



Tear Drop Cells (or Tear 

Drop Poikilocytes) 









Acute Lymphoblastic Leukemia 



Acute Myelogenous Leukemia 



Chronic Lymphocytic Leukemia 



Multiple Myeloma 



Chronic Myelogenous Leukemia 



206 

fig 

 



207 

Fig(3) 

 



lymphocytes 

‘smudge’ cells 

CLL 



basophil blast 

neutrophils 

and 

precursors promyelocyte 

CML 





Lymphoblast/myeloblast 











CML 



CML – ABNORMAL PLATLET 



CML – BLAST 

TRANSFORMATION 



CLL with smudge cells 

Smudge cell 



Prolymphocytic leukemia 



Hairy cell leukemia 



Large, granular lymphocyte 

leukemia 



SEZARY’S SYNDROME 



Acute Leukemia 

accumulation of blasts in the marrow 



AML 



AML 



Auer rods in AML 



ALL 



AML M2 

 
 Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 1994, 

Washington, DC. Armed Forces Institute of Pathology.  



AML M3 (Promyelocytic) 

 Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 1994, 
Washington, DC. Armed Forces Institute of Pathology.  



AML M3 (Promyelocytic) 

 Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 1994, 
Washington, DC. Armed Forces Institute of Pathology.  



AML M4 eos 

From Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 

1994, Washington, DC. Armed Forces Institute of Pathology.  



AML M3 (Promyelocytic) 

 Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 1994, 
Washington, DC. Armed Forces Institute of Pathology.  



Toxic Granulation 



Toxic Granulation & Vacuolization 

 

& ,Neutrophil.jpg20Segmented%20http://www.mclno.org/webresources/kbase/cellatlas/images/Vacuolated%, 0001_7_ccalvo1138http://evolvels.elsevier.com/section/default.asp?id=Graphics accessed  

.2008,  .jpg2/images/micro53http://path.upmc.edu/cases/case  

http://www.mclno.org/webresources/kbase/cellatlas/images/Vacuolated Segmented Neutrophil.jpg
http://www.mclno.org/webresources/kbase/cellatlas/images/Vacuolated Segmented Neutrophil.jpg
http://www.mclno.org/webresources/kbase/cellatlas/images/Vacuolated Segmented Neutrophil.jpg
http://www.mclno.org/webresources/kbase/cellatlas/images/Vacuolated Segmented Neutrophil.jpg
http://www.mclno.org/webresources/kbase/cellatlas/images/Vacuolated Segmented Neutrophil.jpg
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://path.upmc.edu/cases/case53/images/micro2.jpg
http://path.upmc.edu/cases/case53/images/micro2.jpg
http://path.upmc.edu/cases/case53/images/micro2.jpg
http://path.upmc.edu/cases/case53/images/micro2.jpg
http://path.upmc.edu/cases/case53/images/micro2.jpg
http://www.mclno.org/webresources/kbase/cellatlas/cell images/Vacuolated Segmented Neutrophil.jpg


DÖHLE Bodies 



MORPHOLOGIC NEUTROPHIL CHANGES 

Vacuolated cell 



MORPHOLOGIC NEUTROPHIL CHANGES 

Toxic granulation 



WBC :Non – neoplastic Abnormalities 

 Leukocytosis -Toxic Granulation: 



Pelger Huet Anomaly 



is a rare autosomal recessive condition  Higashi syndrome-The Chediak

associated with abnormally large leukocyte granules resulting from fusion of 

lysozymes. This disorder may affect granulocytes, leukocytes, and monocytes. 

Chemotaxis and phagocytosis is defective. Platelets lack dense granules and 

platelet function is abnormal. Giant melanosomes in occular and skin tissues 

result in hypopigmentation.  

 

                                                                                                  

 

 



Chediak Higashi 

.2008, 0001_7_ccalvo1138http://evolvels.elsevier.com/section/default.asp?id=Graphic accessed  

http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001


Alder Reilly 

.2008, 0001_7_ccalvo1138http://evolvels.elsevier.com/section/default.asp?id=Graphic accessed  

http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001


May Hegglin 

.2008, 0001_7_ccalvo1138http://evolvels.elsevier.com/section/default.asp?id=Graphic accessed  

http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
http://evolvels.elsevier.com/section/default.asp?id=1138_ccalvo7_0001
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Reticulocyte Manual Count by 

Supravital Stain: Normal Count 



Reticulocytes: Elevated Count 



Pappenheimer bodies  

Iron-containing inclusions 

One or more granules towards 

the periphery of the cell  

May stain a deeper blue than 

reticulum 

It can be identified by over 

staining for iron by Perls 

reaction 

Hyposplenism & Fe overload 



Heinz Bodies 

Denatured Hb 

Larger than Pappenheimer 
bodies  

Irregular in shape 

Usually attached to the cell 
membrane and may protrude 

through it 

They can be stained by a 
number of vital dyes 

Pale blue  

Splenectomized subjects& 
G6PD deficient 

Unstable Hb  



Howell Jolly body 

Nuclear remnant – DNA 

Larger than Pappenheimer 

bodies  

regular in shape 

Distant from the cell 

membrane  

Pale blue 

hemolytic anemia 

absent  or hypo function 

spleen 

 

 



Hemoglobin H inclusion 

Denatured Hemoglobin H (ß4) 
in  thalassemia 

Usually do not form with short 
incubation periods(2 hours) 

If present they are multiple and 
spherical, giving a “golf-ball” 

appearance  

Pale greenish-blue  

in  thalassemia trait 0.01-1% 

Enrichment   

 



Basophil  



monocyte 



Auer Bodies(Auer Rod) 



Hypersegmentatio

n 



Dohle body 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Acute hemolysis in glucose-6-phosphate dehydrogenase (G6PD) deficiency  

(arrow indicates a “bite” cell, or keratocyte) 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Acute hemolysis in G6PD deficiency 

(arrows indicate “blister cells,” and arrowheads irregularly contracted cells) 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Pernicious anemia 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Lead poisoning 

(arrow indicates an erythrocyte with basophilic stippling) 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Sickle cell anemia (black arrow indicates a nucleated red cell, white arrow a sickle cell,  

and arrowhead a boat-shaped cell) 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Platelet aggregates 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Platelet satellitism 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

May-Hegglin anomaly (arrow indicates neutrophil inclusion) 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Burkitt’s lymphoma 



Diagnosis of the Blood Smear,   N Engl J Med 2005;353:498-507 

Hyposplenism in celiac disease (short arrow indicates a target cell, long arrow an acanthocyte,  

and arrowhead a Howell-Jolly body) 













































Infectious Mononucleosis 



















 PLASMA CELLS 

http://www.hematologica.pl/Atlas3/Angielska/Lymphopoiesis/fpAnimswapImgFP2


Lym in IM 



CLL 







CNL 



CEL 



Plasma cell 



CML 



IM-LYM VARIANT 



ALL1 



ALL2 



ALL2 



ALL(L

3) 



L3 vacuolated 

blasts 



























AML-M1 



AML-M2 



AML M3 (Promyelocytic) 

 Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 1994, 
Washington, DC. Armed Forces Institute of Pathology.  



AML M3 (Promyelocytic) 

 Brunning, RD, McKenna, RW. Tumors of the bone marrow. Atlas of tumor pathology (electronic fascicle), Third series, fascicle 9, 1994, 
Washington, DC. Armed Forces Institute of Pathology.  



ACUTE  MYELOID LEUKEMIA 

AML-M4 
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AML-M4 



AML-M5a 



AML-M6 



AML-M7 



ACUTE PLASMOCUTIC 

LEUKEMIA 

 

Mohammadi.M HEMATOLOGY 336 



P. Smear AML 



What is the name of this leukocyte? 

 

The hairy lymph. comes from a person suffering from active 

infection (without any malignant disease).  

The granules identify  it as a T or NK cell 



 

Rbc 

Autoagglutination 



PBS of a patient with Dx of CLL, 

What do you do for diff. count? 



What are your diagnosis for these two films? 



Higher magnification of previous 

film 



Proplatelets 



What do you see in PBS? 



Lymphocytes, Variant Forms 

 



Lymphocytes, Variant Forms 

 



Lymphocytes, Variant Forms 

 



Lymphocytes, Variant Forms 



Lymphocytes, Variant Forms 



 

 خاکستری و نامنظمی در هسته-منوسیت تیپیک با سیتوپلاسم آبی



 

 منوسیت تیپیک با هسته پیچ خورده و واکوئلهای سیتوپلاسمی



What is your diagnosis? How do you 

report? 

The majority of neutrophils are in band forms or have 

bi-lobed nuclei , with coarsely clumped chromatin , 

which is highly suggestive of Pelger Huet Anomlay 

../../../My Web Sites/hematology proficiency/www.wadsworth.org/chemheme/heme/cytoheme/hemepix/slide153B.jpg


What is your idea about PLT? 

Peripheral blood film of a patient with M5 AML. 

Despite only a slight reduction of the ‘platelet’ count 

the patient had major bleeding. Inspection of the film 

showed that there were many fragments of 

cytoplasm derived from leukaemic cells that were of 

similar size to platelets and accounted for an 

erroneous platelet count. 
 



CML – Accelerated Phase 



What is your interpretation? 

Peripheral blood film showing storage artefact  a 

crenation (echinocytosis), a disintegrated cell and a 

neutrophil with a rounded pyknotic nucleus. 
 



What is your interpretation? 

Peripheral blood film from a blood specimen that has 

been transported in a hot motor vehicle, showing red 

cell budding and fragmentation. 



It is important not to confuse deformation of red cells due to a 

plasma abnormality with true poikilocytosis. The 

presence of cryoglobulin can lead to remarkable 

deformation of red cells Because the cryoglobulin may be 

only weakly basophilic it may not be readily apparent. The 

appearance of something extraneous indenting red cells 

provides a clue. 

What is your interpretation? 



Keratocytes in the peripheral blood 

film of a patient with MHA. 

 

What is your interpretation? 



What is your idea about this 

film? 
.1Anemia 

.2Spherocytosis 
.3Pincered rbc, mushroom cells 

.4Ecchinocytes 
 



 Pincered rbc, Hereditary Spherocytosis due 

to Protein band 3 deficiency 



pincer or mushroom cells 

 



Acute hemolysis in G6PD deficiency, with two “blister 

cells” (arrows), as well as polychromatic macrocytes 

and irregularly contracted cells (arrowheads). 

 
Bite cell 



 Irregularly contracted rbc 



Sickle Cells 



Mechanical Trauma - Schistocytes 



Hypersegmented Neutrophils 

& Macro-ovalocyte 



Peripheral blood film of a patient with a MDS showing two 

neutrophils. Both are macropolycytes and one shows a defect 

of nuclear segmentation resembling myelokathexis. The size 

of the cells and the amount of nuclear material suggests that 

they are tetraploid cells. 

 



Peripheral blood film of a patient 

with CLL and reversible 
chlorambucil-induced 

myelodysplasia showing a 
binucleated tetraploid neutrophil. 

Peripheral blood film of a patient with 

a MDS showing a macropolycyte, 
which is twice the size of the adjacent 

normal, neutrophil. The nucleus is also 
twice normal size and shows increased 
nuclear segmentation; it is likely that 
this is a tetraploid cell. In addition the 

film shows anisochromasia. 
 



shows MDS, with a blast cell (arrow) and two 

neutrophils that have hypolobulated nuclei, one of 

which is binucleated and the other hypogranular. 

 



Sideroblastic Anemia 

 SA characterized by 

hypochromic ,often 

microcytic rbc usually 

mixed with 

normochromic cells 

(dimorphism) 

 



Ring(ed) Sideroblast 



 

Dyserythropietic changes 



 

Hyposegmentation 



 

 

Blast 



 

Blast vs. Lymphocyte 



Hypogranularity 





Hb H Disease 

Anemia(Hb:7-10g/dl) 

Abnormal rbc 

morphology 

β-chain precipitation 

Howell Jolly body 

 

 

 

 



α-Thalassemia trait 



HEINZ BODY IN 

GIEMSA STAIN 

HEINZ BODIES 
GOLF BALL 

APPEARING RBC 
RETICULOCYTE 

BCB STAIN 



 

Hb H INCLUSION BODIES IN BCB STAIN 
,RETICULOCYTE:5-10% 

In the setting of Hb H disease, a disorder in which 

three of four a-globin chain genes are 

nonexpressed,30–100% of red cells contain typical 

inclusions.  



RBCs containing HbH inclusions on a BCB-stained 

smear in a patient with -thalassemia trait. 

 

Usefulness of brilliant cresyl blue staining as an 
auxiliary method of screening for -thalassemia 

 



GOLF BALL APPEARING RBC 

 

In α-thalassemia minor may be associated with as few as 

 1 inclusion-containing cell in 1000–10000 cells . 

The absence of Hb H inclusions therefore does not exclude 

thalassemia trait, but the presence of typical inclusions may be 

helpful in confirming a presumptive diagnosis. 



Alpha Chain Precipitation 

 



Cryoglobulinaemia 

Peripheral blood film of a patient with cryoglobulinaemia 
showing cryoglobulin that has been ingested by neutrophils and 
appears as: (a) small round inclusions; and (b) large masses 

filling the cytoplasm and displacing the nucleus. Some 
extracellular cryoglobulin is also present. 



 

Peripheral blood film of a patient with 
cryoglobulinaemia showing 

cryoglobulin within a monocyte. 



 

Dohle like  

inclusion body 

Giant Platelets 

PBS of 1st case, wright giemsa ,100x 



 

 Red arrows show Dohle like inclusion body 



A neutrophil containing refractile  

bilirubin crystals. 

 
Rarely, bilirubin crystals are seen within neutrophils of 
infants and children with a markedly elevated plasma 
bilirubin; they are refractile and faintly yellow ;they have 
been found to form in vitro when EDTA-anticoagulated 

blood is allowed to stand for at least 30 minutes 



Necrobiotic (apoptotic) 

neutrophils and other myeloid 

 

Apoptotic neutrophil in 
megaloblastic anemia  

Apoptotic Leukemic cells 
in AML 



patient with 

overwhelming sepsis 

 

Patient with rheumatoid arthritis 

showing neutrophil aggregation 

caused by a cold  Ab. 
 



Giemsa staining Wright staining 

What is the main finding? What do you report? 

Abnormal lymphoid cells with marked 

vacuolization, suspicious to storage diseases, 

Mucopolysaccharidosis 



Shift to the left &   

reactive changes 

 in neutrophils 

  

 

response to G-

CSF or GM-CSF 

therapy. 



Idiopathic hypereosinophilic 

syndrome, HES 



Peripheral blood film in eosinophilic leukaemia 
showing a blast cell and two vacuolated and partly 

degranulated eosinophils. 



Peripheral blood film in a patient with eosinophilic 
leukaemia associated with a FIP1L1-PDGFRA fusion gene 

showing eosinophils with varying degrees of 
degranulation, one of which is nonlobulated. 

 



 

Endothelial cells in a peripheral blood film made 
from a venous blood sample. 

Increased numbers of endothelial cells are present in 

conditions with vascular injury (e.g. rickettsial infection, 

peripheral vascular disease, CMV infection, thrombotic 

thrombocytopenic purpura (TTP), sickle cell disease and 

following coronary angioplasty) but even in such 

circumstances they are very infrequent. 



LE cell 

The formation of lupus erythematosus (LE) cells is usually 
an in vitro phenomenon but they may be seen in the 
peripheral blood ,e.g. in patients with severe lupus 

erythematosus . 
 


