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Anemia 
 Anemia (anemia) is a condition characterized by a decrease 

in the hemoglobin content in a unit of blood volume, which 

may be accompanied by a decrease in the number of red 

blood cells. 



Classification of anemia 
 1. Depending on the morphology (size) of erythrocytes: 

 macrocytic, 

 microcytic, 

 normocytic 

 The most significant macrocytic anemia in human pathology is 

B12- / folic-deficient, normocytic-iron deficiency anemia. 



Classification of anemia 
2. Depending on the size of the color indicator: 

 hyperchromic, 

 hypochromic, 

 normochromic. 

3. Course of disease: 

 acute 

 chronic. 



Classification of anemia 
 4. On etiology and pathogenesis: 

 as a result of blood loss (posthemorrhagic), 

 as a result of inadequate formation of erythrocytes 

(diserythropoietic), 

 as a result of increased destruction of erythrocytes 

(hemolytic). 



General morphology of anemia 
 Hyperplasia of red bone marrow and metaplasia of the yellow 

bone marrow into red. 

 The appearance of foci of extramedullary hematopoiesis in 

the liver, spleen, lymph nodes, fatty tissue, etc. 

 Fatty dystrophy of parenchymal organs. 

 Hemorrhagic syndrome 

 Hemolytic jaundice. 

 Hemosiderosis of parenchymal organs. 



Posthemorrhagic anemia 
 They are classified into acute and chronic. 

 Acute posthemorrhagic anemia occurs after massive 

bleeding. 

 Possible reasons: 

 Spontaneous or traumatic rupture of the vessel 

 Arterial artery (peptic ulcers, tumors) 

 Rupture of the fallopian tube (ectopic pregnancy) 

 Hemostasis disorders (hemophilia). 



Posthemorrhagic anemia 
 A rapid loss of 1/3 of the total blood volume (for example, with 

aortic rupture) can lead to death. This leads to a sharp 

decrease in the volume of circulating blood and, as a 

consequence, a drop in blood pressure. Internal organs are 

changed little. 

 With a gradual (within a day) loss of 2/3 blood volume, death 

usually comes from acute heart failure. In the internal organs 

reduced blood filling is marked. 



Posthemorrhagic anemia 
 Chronic posthemorrhagic anemia occurs with prolonged 

moderate hemorrhage. 

 Possible reasons: 

 Peptic ulcers of the gastrointestinal tract 

 Varicose veins of the hemorrhoidal veins 

 Disintegrating tumors 

 Gynecological and urological diseases 

 Hemophilia 

 Severe hemorrhagic syndrome. 



Posthemorrhagic anemia 
 At the onset of chronic bleeding, the regenerative function of 

the bone marrow compensates for the loss of erythrocytes. 

 As a result of hypoxia, the erythropoietin content increases, 

which stimulates the proliferation of red bone marrow cells, 

and the number of reticulocytes in the peripheral blood 

increases. 

 But simultaneously with erythrocytes the patient loses iron 

contained in hemoglobin. Therefore, posthemorrhagic anemia 

passes into iron deficiency anemia. 



Posthemorrhagic anemia 
 Macroscopically noted: 

 pallor of the skin, 

 pallor of internal organs, 

 the resulting hypoxia of organs and tissues leads to fatty 

degeneration of the myocardium, liver, kidneys, 

 hemorrhage on the mucous and serous membranes 

(prominent hemorrhagic syndrome), 

 Focal metaplasia of the yellow bone marrow in red, 

 foci of extramedullary hematopoiesis in the liver and 

spleen. 



Iron-deficiency anemia 
 Causes of iron deficiency: 

 inadequate intake of iron from food; in newborn children - 

with a lack of iron in the mother, with artificial feeding; 

 puberty, especially in girls. In the literature, this disease is 

described as "pale sick" (juvenile chlorosis). The cause of 

this disease is that androgens activate erythropoiesis, 

enhancing the absorption of iron, while estrogens do not 

have this effect; 

 exogenous iron deficiency in connection with increased 

demands in pregnant and lactating women; 

 Inadequate absorption of iron due to diseases of the 

gastrointestinal tract. 



Iron-deficiency anemia 
 In peripheral blood, hypochromic anemia is observed. 

 Anemia of internal organs does not develop immediately, 

there is a degeneration of the parenchymal organs of organs. 

 The skin is dry with cracks in the corners of the mouth. 

 Concave nails (coilonichia). 

 Bone marrow of tubular bones is red. 

 Foci of extramedullary hematopoiesis. 



Iron-deficiency anemia 



Diserythropoietic anemia 
 Classified as follows (E.P. Frenkel, 1997): 

1. Violations of the proliferation and differentiation of stem 

cells (hypo- and aplastic anemia): 

 under the influence of exogenous factors (radiation, drugs, 

etc.) 

 when exposed to endogenous factors (hereditary anemia 

Fanconi and Ehrlich, in patients with CRF with a lack of 

erythropoietin, etc.). 



Diserythropoietic anemia 
 2. Disorders of proliferation and maturation of erythroblasts: 

 megaloblastic anemia (Addison-Birmer anemia), 

 deficiency of hemoglobin synthesis: 

 a deficiency in heme synthesis (iron-deficiency and sidero-

achrestic anemia), 

 deficiency of globin synthesis (thalassemia). 



Hypo-and aplastic anemia 
 These terms are used, as a rule, to describe bone marrow 

panhypoplasia, leading to a decrease in the production of all 

hematopoietic cells, which is manifested in the peripheral 

blood by erythropenia, leukopenia and thrombocytopenia. 

 Causes of development: 

 ionizing radiation, 

 drugs (eg, cytostatics, non-steroidal anti-inflammatory 

drugs), and others. 



Hypo-and aplastic anemia 
 Clinical and morphological characteristics: 

 Stigma of dysembryogenesis, mental retardation (with 

anemia of Fanconi and Ehrlich), 

 Hypo- or aplasia of the bone marrow, 

 Hemorrhagic syndrome (due to severe thrombocytopenia), 

 Fat degeneration of the parenchymal organs, 

 Jaundice 

 Infectious complications (consequence of 

agranulocytosis). 



Aplastic anemia (bone marrow) 

 



Megaloblastic anemia 
 It arises from a deficiency or impaired utilization of vitamin 

B12 and / or folic acid. 

 For the absorption of vitamin B12 (in the terminal part of the 

ileum), the presence of an internal factor - the secret of the 

parietal cells of the gastric mucosa secreted together with 

hydrochloric acid and transporting the vitamin through the 

intestinal mucosa (internal factor of the Castle) is necessary. 



Megaloblastic anemia 
The causes of vitamin B12 deficiency: 

 Inadequate intake with food. 

 Absorption violation: 

 absence of internal factor (gastrectomy, pernicious anemia - an 

autoimmune disease characterized by the absence of parietal 

cells in the body of the stomach with achlorhydria and atrophy of 

the gastric mucosa (gastritis A)), 

 pathology of the small intestine (celiac disease, tumors, 

resection, malabsorption), 

 competitive use (diphyllobothriasis). 

 Increased demand (hyperthyroidism, early childhood). 

 Inadequate metabolism (antagonists, enzyme deficiency, liver 

diseases, kidney diseases). 



Megaloblastic anemia 



Morphology of megaloblastic anemia 

 Changes in the hematopoietic system: 

 the bone marrow is crimson-red, juicy, in tubular bones it 

looks like a "crimson jelly" 

 presence in the peripheral blood of megaloblasts, 

 anisocytosis and poikilocytosis, 

 thrombocytopenia, 

 leukopenia with hypersegmented granulocytes, 

 hemosiderosis of the liver, spleen, lymph nodes. 



Bone marrow in the form of "crimson jelly" 



Morphology of megaloblastic anemia 

 Changes in the digestive tract: 

 "Hunter's glossitis" is a smooth, shiny tongue of red color 

with symmetrically located red spots, cracks (atrophy of 

the epithelium and papillae, under the epithelium diffuse 

lymphoplasmocytic infiltrates, a considerable expansion of 

the venous and capillary mesh), 

 atrophy of the mucous membrane of the pharynx and 

esophagus, 

 sharp atrophy of the gastric mucosa with almost complete 

disappearance of parietal cells (achlorhydria), 

 atrophic changes in the intestine. 



Hunter's glossitis 



Morphology of megaloblastic anemia 

 Changes in the nervous system (occur with a deficiency of 

vitamin B12, with an isolated deficiency of folic acid they are 

not present): 

 "Funicular myelosis" - degenerative changes in the 

posterior columns and corticospinal tracts (swelling and 

decay of myelin sheaths and axial cylinders mainly in the 

posterior and lateral columns in the cervical region of the 

spinal cord). 



Hemolytic anemia 
1. Hemolysis associated with endoerythrocyte factors: 

 Anemias associated with changes in erythrocyte 

membrane (membranopathy): 

 hereditary ovalocytosis, 

 hereditary spherocytosis 

 stomacytosis and others. 

 Anemia in metabolic disorders of erythrocytes (hereditary 

enzymopathies): 

 deficiency of glucose-6-phosphate dehydrogenase, etc. 

 Anemia caused by defective hemoglobin synthesis 

(hemoglobinopathy): 

 sickle-cell anemia, 

 thalassemia and others. 



Hemolytic anemia 
2. Hemolysis associated with exoerythrocyte factors: 

 Hyperplenism 

 Anemias associated with immunological disorders: 

 Isoimmune hemolysis 

 Autoimmune hemolytic anemia (disease of cold antibodies, 

etc.) 

 Paroxysmal nocturnal hemoglobinuria (Marciafawa-Mikeli 

syndrome) 

 Anemia caused by mechanical damage to erythrocytes: 

 traumatic genesis (with calcification of heart valves, their 

defects, defects of prostheses), 

 hemolysis in infections. 



Sickle-cell anemia 
 



Hemoblastosis 
 Hemoblastosis refers to tumors of the hematopoietic and 

lymphoid tissues. Among them, leukemias and lymphomas 

are distinguished 

 Leukemia is a systemic tumor of the hematopoietic tissue. 

 Lymphoma is a regional tumor of the hematopoietic and / or 

lymphoid tissue. 



Hemoblastosis 
 The distinction between systemic and regional tumors is 

relative. 

 Their distinction should be based on the degree of bone 

marrow involvement (BM), the presence or absence of 

extramedullary foci. 



Etiology of hemoblastoses 
 The etiology of leukemia and lymphoma is similar and similar 

to other human tumors. 

 Hemoblastosis is polyethiologic. 

 Various factors can play a role in their appearance, which can 

cause a mutation of the cells of the hematopoietic and 

lymphoid tissue. 



Etiology of hemoblastoses 
 The role of genetic factors: 

 Disturbances in the structure of chromosomes are often 

found in patients with leukemia. 

 The first confirmation of this fact was a finding in chronic 

myelocytic leukemia of the Philadelphia chromosome - a 

small 22 chromosome, formed as a result of the mutual 

translocation of genetic material between the 22nd and the 

9th chromosomes). 

 Children with Down's syndrome (trisomy 21 chromosomes) 

are 20 times more likely to have leukemia. 



Etiology of hemoblastoses 
 The role of immunological factors: 

 The emergence of hemoblastosis often occurs with 

primary (Wiskott-Aldridge syndromes, ataxia-

telangiectasia) and secondary immunodeficiencies 

(cytostatics, radiation therapy, organ transplantation, HIV 

infection). 

 The emergence of leukemias in immunodeficiency is 

associated with a decrease in immune surveillance, which 

leads to a violation of the elimination of potentially 

neoplastic hemopoietic cells. 



Etiology of hemoblastoses 
 The role of environmental factors: 

 physical (ionizing radiation, electromagnetic fields), 

 chemical (benzene, alkylating cytostatics) 

 biological factors (T-lymphotropic human virus, Epstein-

Barr virus, herpes virus type 8). 



Leukemia 
 Leukemia is a high-grade tumor from the hematopoietic stem 

cells, at which uncontrolled proliferation of atypical, immature 

hematopoietic cells (leukemic cells) occurs both in the BM 

and outside it. 



Leukemia 
 Leukemia is a tumor proliferation of a clone of the original 

transformed undifferentiated cell and is considered as a 

reflection of the stoppage ("freezing") of the stage of 

hematopoietic cell differentiation. 

 In this case, the phenotypic signs of a single cell line persist in 

the proliferating clone of leukemic cells. 



General characteristics of leukemia 
1. Leukemia is characterized by the proliferation of an atypical 

clone of hematopoietic cells, which are weakly influenced by the 

regulatory mechanisms of the organism (relative autonomy). 



General characteristics of leukemia 
2. Leukemia cells come from normal granulocyte precursors, 

lymphocytes and monocytes, but they have the following 

features: 

 suppressed ability to differentiate into normal cells, 

 there is a tendency to expansion, the displacement of 

normal myeloid and lymphoid lines, 

 the ability to arrest the growth of normal myeloid cells 

through other, yet not completely deciphered mechanisms. 

 Therefore, the main goal of therapy is to reduce the 

population of the clone of leukemia cells to restore normal 

stem cells. 



General characteristics of leukemia 
 3. Growing tumor cells infiltrate CM, which almost always 

leads to its functional aplasia, which manifests itself: 

  

 suppression of leukopoiesis (leukopenia), 

  

 suppression of thrombocytopoiesis (thrombocytopenia), 

  

 suppression of erythrocytopoiesis (anemia). 

 



General characteristics of leukemia 
 4. In most cases, leukemia cells enter the bloodstream - this 

is the most vivid manifestation of leukemia. 

Rapid dissemination of tumor cells through the hemopoietic 

system leads to the fact that already at early stages the 

disease acquires a systemic character. 

 



General characteristics of leukemia 
 5. Leukemia cells can also infiltrate the liver, spleen, lymph 

nodes, any other organ and any tissue. 

 The volume of leukemic growths and their prevalence in the 

body can be different depending on the form of leukemia, the 

stage of the disease, the treatment performed. 

 Leukemia proliferation in the organs is called leukemic 

infiltrations. 



General morphology of leukemia 
 1. Leukemic infiltrates in BM, liver, spleen, lymph nodes and 

other organs with their increase. 

 In most cases, the BM is diffusely infiltrated by tumor cells, 

less often focal clusters of blasts alternate with non-tumor 

hemopoietic cells, plasmocytes and lymphocytes. 



Leukemic infiltration of the kidneys 
 



Leukemic infiltration of the testis 
 



General morphology of leukemia 
 2. Manifestations of anemia (fatty degeneration and atrophy of 

parenchyma of organs, sclerosis, etc.) 

 3. Ulcer-necrotic processes in the mucous membranes: 

 necrotizing tonsillitis, 

 stomatitis, 

 gingivitis, 

 ulcers in the stomach, intestines, etc. 



Necrosis of tonsils in acute leukemia 
 



Ulcerative-necrotic paraproctitis 

 



General morphology of leukemia 
 4. Hemorrhagic syndrome 

 Causes of hemorrhagic syndrome in leukemia: 

 defeat of the walls of blood vessels by leukemia cells , 

 thrombocytopenia and anemia, 

 hypofibrinogenemia. 



Hemorrhage in the skin in AL 
 



Hemorrhage in the conjunctiva in AL 

 



Hemorrhage in the pericardium in AL 
 



Hemorrhage in the brain in AL 
 



Leukemoid reactions 
 Leukemoid reactions - reactive changes in peripheral blood 

similar to leukemia, but leukemia infiltrates in the organs are 

absent. 

 This reactive hyperplasia disappears together with the cause 

 The causes of leukemoid reactions: 

 chronic infections (tuberculosis), 

 rheumatic diseases, 

 sepsis, 

 metastasis of malignant tumors in BM, etc. 



Principles of classification of leukemia 

 1. Degree of differentiation of tumor cells and the course: 

 Acute leukemia 

 Chronic leukemia. 



Principles of classification of leukemia 

 2. Number of leukocytes in peripheral blood: 

 Leukemic leukemia is characterized by a significant increase in the 

number of leukocytes, including leukemia cells, in peripheral blood (tens 

and hundreds of thousands, sometimes up to a million in 1 μl of blood). 

This is the most common form. 

 Subleukemic leukemia - the number of leukocytes in the blood is 

somewhat higher than the norm (15-25 thousand in 1 μl of blood), but 

tumor cells are determined. 

 Leukopenic leukemia - the number of white blood cells is below the 

norm, sometimes it can reach one thousand, but there can be 

qualitative changes caused by the appearance of leukemia cells. 

 Aluekemic leukemia - the number of leukocytes within the norm, in the 

blood does not define tumor cells. This type is rarely seen, but it usually 

occurs early in the course of the disease. For the purpose of diagnosis, 

trepanobiopsy of the iliac wing or punctate bone marrow of the sternum 

is used. 



Principles of classification of leukemia 

 3. Origin (cytogenesis) of tumor cells. 

 There are two main variants of acute and chronic leukemia: 

 lymphoid, 

 myeloid. 



Acute leukemia 
 Acute leukemias (AL) start acutely, rapidly progress, in the 

absence of treatment, they lead to death within a few months. 

 Substrate tumors are young, very immature, blast cells (blasts) - 

the result of neoplastic monoclonal proliferation of stem 

hemopoietic cells. 



Blasts in blood smears in ALL and AML 

 



Acute leukemia 
 In acute leukemia a blockade in the differentiation of the stem 

leukemic cell occurs, and the blasts themselves have a longer 

generation time. 

 The blood usually determines a large number of blast cells with 

no transitional forms and a small number of mature forms 

(“hiatus leukemicus"). 

 For the final diagnosis of acute leukemia, a sternal puncture and 

/ or trepanobiopsy is performed. 



Trepanobiopsy 



Classification of acute leukemias 
 There are following forms of acute leukemia: 

 Undifferentiated 

 Myeloblast 

 Lymphoblastic 

 Monoblastic 

 Erythromyoblast 

 Megacaroblastny 

 The most frequent forms of acute leukemia are acute 

myeloblastic leukemia and acute lymphoblastic leukemia 



Acute myeloblastic leukemia 
 Acute myeloblastic leukemia (AML) occurs in a system of 

hematopoietic progenitor cells, including myeloblasts, 

monoblasts, erythroblasts and megakaryoblasts, and the 

proliferate may consist of one or more cell lines. 

 Part of AML occurs as a result of the transformation of a 

multipotent three-stem myeloid stem cell. 

 In other cases, a common granulocyte-monocyte precursor is 

involved. 



FAB-classification of AML 



FAB-classification of AML 
 The isolation of leukemia subtypes  according to the proposed 

classification, reflecting the level of the blast differentiation 

block, is very important for the clinic, since each type has its 

own specific treatment regimen. 



Acute myeloblastic leukemia 
 The main criterion for the diagnosis of AML is the presence of 

at least 30% of myeloblasts in peripheral blood or BM. 

 The patients have anemia and thrombocytopenia. Therefore, 

the normal indices of platelets and erythrocytes in peripheral 

blood practically exclude the diagnosis of AML. 



Bone marrow inAML 
 



Acute lymphoblastic leukemia 
 Acute lymphoblastic leukemia (ALL) is characterized by tumor 

proliferation of lymphoblasts originating from the BM stem 

lymphoid cells. 

 This is the most frequent (80 - 85%) type of AL in children. 



FAB classification ALL 

=Childhood-type (80-80%) 

=Adult-type (8-18%) 

=Burkitt-type (1-3%) 

L1, L2 

L1, L2 

L1, L2 
L3 



Acute lymphoblastic leukemia 
 Increase of lymph nodes is characteristic, which in 

combination with changes in peripheral blood is very 

pathognomonic. 

 At the same time, it should be remembered that generalized 

lymphadenopathy in children with normal platelets and 

erythrocytes, leukocytosis with atypical lymphoid cells testifies 

in favor of infectious mononucleosis, rather than ALL. 



Comparative clinical and morphological characteristics 

of AML and ALL 
ОМЛ ОЛЛ 

85 % –  у взрослых 
 

85% – у детей  

Костный мозг 

 

пиоидный (зеленоватый, 

гноевидный) 

малиново-красный (вид 

малинового желе) 

 

Расположение лейкемических инфильтратов 

• костный мозг 

• селезенка 

• печень 

• лимфоузлы 

• слизистые оболочки ЖКТ  

• легкие (пневмонит) 

• оболочки мозга 

(нейролейкоз) 

• лимфоузлы 

• селезенка 

• печень 

• костный мозг 

• тимус 

• мочевая система 

• кожа 

• нейролейкоз 

 

Геморрагический синдром 

ярко выражен 
 

не всегда выражен 

 

Язвенно-некротические процессы 

выражены не выражены 

 

Ремиссии 

нестойкие, непродолжительные,  

у детей протекает мягче 

более стойкие и 

продолжительные,  

у детей возникают чаще, чем 

у взрослых 

 

AML ALL 

Adults Children 

Pyoid, greenish 

 
Crimson-red 

 

Localization of leukemic infiltrates 

• Bone marrow 

• Spleen 

• Liver 

• Lymph nodes 

• Mucous membranes of 

digestive tract 

• Lungs 

• Brain covers 

• Lymph nodes 

• Spleen 

• Liver 

• Bone marrow 

• Thymus 

• Urinrary system 

• Skin 

• Brain covers 

Bone marrow 
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AML ALL 

Hemorrhagic syndrom 

Sharp present  Not always well present  

Ulcerative-necrotic processes 

expressed present  prominent Not expressed 

Remissions 

Unstable, short More stable and prolonged 

 

More often in children 

 

Milder in children 

 



Causes of death in AL 
 Hemorrhages in vital organs. 

 Complications associated with necrotic ulceration processes. 

 Accession of infection. 

 Loss of the BM function. 

 Complications of therapy: 

 liver damage (from steatosis to cirrhosis and 

hepatocellular cancer caused by methotrexate and 6-

mercaptopurine); 

 cardiotoxicity (cyclophosphamide, L-asparaginase, 

anthracycline-type drugs such as adrioblastin, idarubicin); 

 The introduction of L-asparaginase may be complicated by 

the development of acute pancreatitis. 



Chronic leukemia 
 Chronic leukemias (CL) start gradually and slowly progress, 

even in the absence of treatment, patients can live for several 

years. 

 Substrate of tumors is morphologically mature or close to 

normal maturity cells, for example, granulocytes, 

lymphocytes. 



Classification of chronic leukemias 

 Chronic leukemias are divided into: 

 systemic myeloproliferative diseases: 

 chronic myeloid leukemia (CML), 

 chronic monocytic leukemia, 

 true polycythemia (Vaquez-Osler disease), 

 idiopathic myelofibrosis, 

 essential thrombocythemia. 

 systemic lymphoproliferative diseases: 

 chronic lymphocytic leukemia (CLL), 

 hairy cell leukemia, 

 multiple myeloma (myeloma), 

 Waldenström macroglobulinemia, 

 diseases of heavy chains, 

 Cesari's disease. 



Chronic myeloid leukemia 
 Chronic myeloid leukemia (CML) occurs due to an abnormal 

unregulated expansion of hematopoietic stem cells and 

committed myeloid progenitors. 



Chronic myeloid leukemia 
 In CML there is no delay of the maturation of tumor cells, they 

retain the ability to differentiate to immature and mature 

granulocytes. 

 Although these cells morphologically look normal, almost 

100% of them carry a specific marker of CML - the 

Philadelphia chromosome, i.e. are neoplastic. 



Philadelphia chromosome 
 The Philadelphia chromosome arises as a result of the 

reciprocal translocation t (9; 22) (q34; q11). At the site of 

chromosome 9 rupture, the protooncogene c-abl is located. 

Rupture of chromosome 22 occurs inside the locus, which is 

part of the gene bcr. 

 When translocation in the Ph'-chromosome, the 3'-region of 

the 9l34 abl chromosome and the 5'-region of the bcr 

chromosome 22q11 gene are combined. In this case, a 

chimeric bcr-abl gene is formed from which bcr / abl mRNA is 

synthesized and the chimeric p210 protein, probably involved 

in leukomogenesis. 



Philadelphia chromosome 
 



Chronic myelogenous leukemia 
 During the course of the disease, three consecutive phases 

are identified: 

 Chronic; 

 acceleration; 

 blast crisis (terminal). 



Chronic myeloid leukemia 
 The onset of the disease is low-symptomatic, the general 

condition is relatively good. 

 The spleen increases, anemia, neutrophilic leukocytosis in the 

blood with the presence of intermediate forms, basophilia and 

eosinophilia. 

 Enlargement of lymph nodes is not typical. 

 In the terminal stage, anemia increases, hemorrhagic 

syndrome increases, lymphadenopathy, hepato- and 

splenomegaly, and infectious complications are characteristic. 

 In BM and peripheral blood in the terminal stage appear and 

grow blast cells. 



Chronic myeloid leukemia 
 For the diagnosis of CML, the cytological analysis of 

peripheral blood smears and BM is used primarily. 

 In the chronic phase, neutrophilic leukocytosis, basophilia is 

detected. The latter is important in diagnosis, along with the 

detection of the Ph'-chromosome and the hybrid gene bcr-abl. 

 The granulocyte series is represented by granulocytes at all 

stages of maturation. Myelocytes and segmented neutrophils 

predominate. 

 In the chronic phase, granulocyte anomalies are insignificant 

or absent. 



Chronic myeloid leukemia 
 Histological examination of BM reveals pronounced 

granulocyte hyperplasia, up to the complete replacement of 

fat cells, with a shift to the left while maintaining maturation to 

segment-nuclear forms; the number of islets of erythropoiesis 

decreases. 

 Changing slowly current chronic phase of CML by more 

aggressive terminal in the clinic and morphological changes is 

analogous to the emerging de novo acute leukemia. 



Chronic myeloid leukemia 
 Hematological signs of the blast crisis: 

 30% and more blast cells in BM and / or peripheral blood; 

 foci of blast cells in the BM biopsy; 

 extramedullary foci with blast cells. 

 Lymph nodes, spleen are more often affected, extramedullary 

tumor is similar to malignant lymphoma. 



Chronic myeloid leukemia 
 Emerging blasts have morphological and immunophenotypic 

signs of lymphoid and / or myeloid differentiation (erythro-, 

myelo-, megakaryoblasts), and the process as a whole is of 

the nature of acute panmyelosis. 

 High leukocytosis without enlargement of the spleen 

eliminates the diagnosis of CML. 



Comparative clinical and morphological characteristics 

of CML and CLL 
ХМЛ ХЛЛ 

30 – 40 лет 
 

40 –60 лет 

Филадельфийская хромосома 

обнаруживается не обнаруживается 

Костный мозг 

пиоидный  малиново-красный 

Характерные признаки: 

резкое увеличение селезенки, 

лейкозные эмболы в сосудах 

многих органов, 

бластные кризы 

резкое увеличение лимфоузлов, 

инфекционные осложнения, 

гемолитическая анемия, 

тромбоцитопения 

Локализация лейкемических инфильтратов 

селезенка: 

красная пульпа  фолликулы с резким их 

увеличением 

печень: 

в синусоидах 

 

в портальных трактах, вплоть до 

образования лимфоидных 

фолликулов 

легкие: 

межальвеолярные перегородки перибронхиально 

 

CML CLL 

Pyoid, greenish Crimson-red 

Bone marrow 

Philadelphia chromosome 

present Not present 

Characteristic features 

Sharp enlarged spleen, leukemic 

emboli in blood vessels of different 

organs, blast crises 

 

Sharp enlarged lymph, infectious 

complications, hemolytic anemia, 

thrombocytopenia 
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многих органов, 

бластные кризы 

резкое увеличение лимфоузлов, 

инфекционные осложнения, 

гемолитическая анемия, 

тромбоцитопения 

Локализация лейкемических инфильтратов 

селезенка: 

красная пульпа  фолликулы с резким их 

увеличением 

печень: 

в синусоидах 

 

в портальных трактах, вплоть до 

образования лимфоидных 

фолликулов 

легкие: 

межальвеолярные перегородки перибронхиально 

 

ХМЛ ХЛЛ 

30 – 40 лет 
 

40 –60 лет 

Филадельфийская хромосома 

обнаруживается не обнаруживается 

Костный мозг 

пиоидный  малиново-красный 

Характерные признаки: 

резкое увеличение селезенки, 

лейкозные эмболы в сосудах 

многих органов, 

бластные кризы 

резкое увеличение лимфоузлов, 

инфекционные осложнения, 

гемолитическая анемия, 

тромбоцитопения 

Локализация лейкемических инфильтратов 

селезенка: 

красная пульпа  фолликулы с резким их 

увеличением 

печень: 

в синусоидах 

 

в портальных трактах, вплоть до 

образования лимфоидных 

фолликулов 

легкие: 

межальвеолярные перегородки перибронхиально 

 

CML CLL 
Localization of leukemic infiltrates 

Spleen 

Red pulp Follicles with their sharp 

enlargment 

Liver 

In portal tract with formation of 

lymphoid follicles 

In sinusoids 

Lungs 

Intealveollar septae Peribronchial 



Pioyd bone marrow with CML 
 



Splenomegaly in CML 
 



Paraorthal lymph nodes in CLL 

 



Liver with CLL 
 



Causes of death in CL 
 Accession of infection. 

 Dysfunction of organs in the presence of massive leukemic 

infiltrates in them: kidney, liver failure, pulmonary, etc. 

 Compression of vital organs (in lymphadenopathy). 

 Complications of steroid, cytostatic therapies. 



Paraproteinemic leukemia 
 A group of diseases based on neoplastic proliferation of 

plasma cells capable of synthesizing immunoglobulins or their 

fragments (paraproteins). 

 All diseases arise from B cells, the precursors of plasmocytes. 

 Paraproteinemic leukemia includes: 

 multiple myeloma, 

 the primary macroglobulinemia of Waldenstrom, 

 Franklin heavy chain disease. 



Paraproteinemic leukemia 
 Common signs of paraproteinemic leukemia: 

 AL-amyloidosis, 

 paraproteinemic oedemas (myocardium, kidneys, lungs) - 

paraproteinosis of the myocardium, lungs, paraproteinemic 

nephrosis. 

 syndrome of high blood viscosity - paraproteinemic coma. 



Multiple myeloma 
 Multiple myeloma (old name: myeloma, Kahler's disease) is 

characterized by neoplastic proliferation of plasma cells 

(plasmablasts) with the production of monoclonal 

immunoglobulins (paraproteins) or their fragments found in 

blood and urine (Bens-Jones protein). 



Myeloma cell 
 



Morphology of multiple myeloma 

 There is a formation of diffuse or focal myeloma infiltrates. 

 Tumor localization: 

 flat bones (ribs, bones of the skull), 

 spine, less often - tubular bones, 

 internal organs - spleen, lymph nodes, liver, lungs, etc. 



Myeloma on the skull arch 
 



Morphology of multiple myeloma 

 In the bones the expanding tumor tissue leads to the 

destruction of bone tissue and the development of 

pathological fractures. 

 Resorption of bone substance is caused by the secretion of 

myeloma cells by factors that activate osteoclasts. 

 With diffuse growth of tumor hematopoietic tissue, osteolysis 

and osteoporosis are observed-the formation of smooth-

walled, "stamped" defects ("holes"). 



“Stamped” caverns 



Morphology of multiple myeloma 

 In myeloma, AL-amyloidosis often develops due to the 

secretion of paraprotein by tumor cells. 

 Myeloma nephropathy is the most important among 

paraproteinemic changes. 

 Essence of myeloma nephropathy is excessive accumulation 

in the tubules and stroma of the cerebral and then cortical 

substance of the Bens-Jones paraprotein, leading to 

nephrosclerosis. These kidneys were called "myeloma 

shriveled kidneys." 

 Developing CRF is the cause of death of myeloma patients in 

30% of cases. 

 Another frequent cause of death is the accession of 

infections. 



Macroglobulinemia 
 Macroglobulinemia of Waldenström is a paraproteinemic 

hemoblastosis, the essence of which is that pathologically 

altered lymphoid elements produce an increased amount of 

IgM (macroglobulin), which causes its excessive serum levels 



Diseases of heavy chains 
 Diseases of heavy chains (Franklin's disease) is a chronic 

lymphoproliferative disease in which bone marrow infiltration 

is marked by lymphocyte-like B-lymphocyte cells that 

synthesize defective Igs represented by fragments of heavy 

chains. 



Lymphomas 
 Lymphomas are neoplasms of lymphoid tissue, which can 

initially arise in the lymph nodes or extranodally. 

 All lymphomas are conventionally divided into two groups: 

 Hodgkin's lymphoma (LH), 

 non-Hodgkin's malignant lymphomas (NHL), which used to 

be called lymphosarcomas and reticulosarcomas. 

 Isolation of LH in an independent group is due to the peculiar 

nature of the histological structure, as well as sensitivity to 

special therapy schemes. 



Lymphomas 
 In development of lymphomas very often one of the first and 

main symptoms - lymphadenopathy - is the increase in the 

size of the lymph nodes in one or more groups. 

 The following forms of lymphomas are distinguished: 

 localized - affection of lymph nodes or extra-nodal 

localization (stomach, lungs, etc.) 

 generalized - affection of lymph nodes, spleen, liver, bone 

marrow and other organs. 

 Lymphomas can be leukemized (more than 25% of blasts in 

BM correspond to the diagnosis of leukemia). 



Lymphoma of Hodgkin 
 Hodgkin's lymphoma (HL) is a special form of malignant 

lymphoma that occurs in the central and peripheral organs of 

the immune system and is capable of systemic spreading with 

the defeat of other extranodal organs and tissues. 

 Age peaks of morbidity: 

 15-34 years old, 

 after 55 years. 

 Characteristic involvement of the following groups of lymph 

nodes: 

 cervical, 

 mediastinal, 

 iliac. 



Tumor cells in HL 
 The cellular composition of the tumor is polymorphic. 

 Distinguish the following types of tumor cells in HL: 

 1. Small and large Hodgkin cells are large single-nucleated 

cells, with a hydrophilic or weakly basophilic cytoplasm, 

similar to immunoblasts. The nuclei are large, bilobate (shape 

of "coffee beans"), with a thickened membrane. 

 Single-nucleated Hodgkin cells are not considered diagnostic 

in the setting of a primary diagnosis. 



Tumor cells in HL 
 2. Reed-Sternberg cells (RS cells): 

 classical - large cells with two oval or rounded nuclei with a 

small notch from one side. Kernels are often located side by 

side, symmetrically, giving the impression of a mirror image. 

Large eosinophilic nucleoli are identified in the nuclei, 

surrounded by enlightenment due to the condensation of 

chromatin to the periphery (the "owl eye"). 

 "Pop-corn" is a special kind of RS-cells that contain multi-

lobed nuclei resembling popcorn. 

 lacunar - large cells with a wide cytoplasm and a multi-lobed 

light nucleus without a clearly defined nucleolus. Around 

these cells is often determined by free space - "lacunae", due 

to tissue retraction when fixing tissue formalin. Characteristic 

for the variant with nodular sclerosis. 



The classical cell of Reed-Sternberg 

 



Tumor cells in HL 
 The diagnosis of HL is established only on the basis of 

pathohistological examination of the lymph node (less often - 

other tissues) when Reed-Sternberg cells are detected. 

 The cytogenesis of tumor cells has not been finally clarified. 

They can express various antigens specific for T and B 

lymphocytes, Langerhans cells; It is not excluded that LH is 

represented by several forms having different cytogenesis. 



HL 
 Characteristic secondary changes in tumor tissue in the form 

of foci of necrosis and sclerosis, which, developing in the 

spleen, give it a "porphyry" appearance. 



"Porphyritic" spleen 
 



Liver in HL 
 



Histological variants of HL 
 Depending on the number, location of tumor cells and their 

correlation with non-tumorous cells, the following histological 

variants of LH are distinguished: 

 with a predominance of lymphoid tissue, 

 mixed-cell variant, 

 nodular sclerosis, 

 with depletion (suppression) of lymphoid tissue. 



Prevalence of lymphoid tissue 
 The variant with a predominance of lymphoid tissue is 10%. 

 It occurs at any age. 

 With this form, the cells of the Reed-Sternberg are single, 

numerous lymphocytes and histiocytes predominate. 



Prevalence of lymphoid tissue 
 



Mixed-cell variant 

 Mixed-cell variant occurs more often in middle age and makes 

up 40% of all cases of HL. 

 Histologically, various cells (lymphocytes, histocytes, plasma 

cells, eosinophils) are found in the lymph node, among which 

Hodgkin cells and RS cells are scattered. 

 The number of tumor cells becomes larger, compared with the 

previous version. 



Mixed-cell variant 
 



Nodular sclerosis 
 The most common form of HL, its specific gravity is 45%. 

 This is the only form in which women predominate among 

patients. 

 This form is characterized by a peculiar ring-like arrangement 

of collagen dividing the lymph node into areas of rounded 

shape (nodules). 

 The lacunar cells of Reed-Sternberg are characteristic. 



Nodular sclerosis 
 



Supression of lymphoid tissue 
 The share of the variant with the depletion of lymphoid tissue 

accounts for not more than 1% of the case. 

 It is more common in the elderly. 

 Characterized by the predominance of tumor cells (Hodgkin, 

Reed-Sternberg), which form whole clusters (bands). 



Supression of lymphoid tissue 
 



Forecast for HL 
 It is determined primarily by the stage of the process and, at 

the same time, it largely depends on the variant of the 

histological structure of the tumor. 

 Currently, only the variant of lymphoid depletion is considered 

unfavorable in clinical terms. 



Causes of death in HL 
 The compression of vital organs with enlarged lymph nodes. 

 Accession of infection. 

 Cachexia. 

 Amyloidosis. 

 Dysfunction of organs. 



Non-Hodgkin's lymphomas 
 Principles of classification of non-Hodgkin's lymphomas 

(NHL): 

 By cell size and morphology 

 By degree of differentiation 

 By origin (T- and B-cell) 

 In terms of the prevalence and character of growth in the 

lymph nodes (follicular (nodular), diffuse, mixed) 

 According to the degree of malignancy and prognosis. 



Non-Hodgkin's lymphomas 
 The latter principle is of the greatest importance in the clinic. 

In this case, the following clinical varieties are distinguished 

by lymphomas: 

 sluggish, in which the life expectancy of patients without 

treatment is calculated over the years; 

 aggressive - the life expectancy of patients without 

treatment can be only a few months 

 highly aggressive, in which patients without treatment die 

within two to three weeks. 

 Paradoxically, highly aggressive NHLs can be completely 

cured with adequate polychemotherapy, while sluggish 

lymphomas persistently recur and rarely heal. 



Mesenteric lymph nodes in NHL 
 



The differences between NHL 

and HL 
 With NHL concurrently nodes of different localizations are 

involved in the process, with HL - first nodes (or node) of one 

region (90% of cases begin with cervical lymph nodes). 

 With NHL, the cell population is monomorphic, with HL - 

polymorphic (various types of tumor cells and a variety of non-

tumor elements). 

 Age of onset: NHL - more often after 40 years, HL is more 

common in children and young adults. 

 Prognosis: in NHL - bad, in HL is always better (80% cured). 


