
THE SPLEEN 
STRUCTURE AND 
ABNORMALITIES

BY DR. KIBET PETER SHIKUKU

MBCHB III

AUGUST 27, 2015

E. N. KAMADI TM



ANATOMY OF THE SPLEEN

 Parts:

 Capsule – Separated by various trabeculae

 Red pulp –

 Surrounds the white pulp and contains mainly RBCs and 
macrophages; the main function is to phagocytise old, damaged red 
blood cells; it may also have a reparative function.

 White pulp – peri-vascular, it conglomerates around a blood vessel

 It is a circular structure made up mainly of lymphocytes. It 
functions in a manner similar to the nodules of a lymph node

 Splenic vein and arteries
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The red pulp is relatively hypoxic and plasma skimming occurs in the cords. 



FUNCTION
 The spleen is a sophisticated filter that monitors and manages blood cells 

and immune functions

 During fetal development, the spleen produces red and white blood cells

 By the 5th month of gestation the spleen no longer has hematopoietic 
function but retains the capacity throughout life

 Red cells that pass through the spleen undergo a `cleaning` or repair

 Abnormal and old cells are destroyed.

 Reticulocytes loose their nuclear remnants and excess membrane before 
entering the circulation

 RBCs coated with IgG and IgM are removed and destroyed

 The spleen is the site of destruction in autoimmune disease states 
(Immune Thrombocytopenic Purpura [ITP] and hemolytic anemia)

 Parasites such as malaria can be removed as well

 The spleen is involved in specific and non-specific immune response 
(promotes phagocytosis and destruction of bacteria)
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SITES OF HEMOPOIESIS

 Yolk sac

 Liver and spleen

 Bone marrow

 Gradual replacement of active (red) marrow by tissue inactive (fatty)

 Expansion can occur during increased need for cell production



CAUSES OF SPLENOMEGALY

 Infection

 Bacterial - typhoid fever, endocarditis, septicemia, abscess

 Viral – EBV, CMV and others

 Protozoal -malaria, toxoplasmosis

 Hematologic process

 Congenital or acquired hemolytic anemia

 Benign hematoma, harmatoma

 Metabolic diseases

 Lipidosis: Niemann-Pick, Gaucher disease

 Mucopolysaccharidosis infiltration: histiocytosis

 Congestion

 Cirrhosis

 Cysts

 Miscellaneous



HYPERSPLENISM

 Refers to a variety of ill effects resulting from increased splenic function 
that may be improved by splenectomy

 The criteria for diagnosis include:

 Anemia, leucopenia, thrombocytopenia or a combination of the 3

 Compensatory bone marrow hyperplasia

 Splenomegaly

 Hypersplenism can be categorized as primary or secondary
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SPLENIC INVOLVEMENT IN HODGKIN`S 
LYMPHOMA
 The probability of splenic involvement increases with increasing spleen 

size

 The absence of splenomegaly does not exclude splenic involvement

 Upon gross examination of the spleen a greyish white nodule ranging from 
several millimetres to several centimetres is apparent with Hodgkin`s 
disease

 Liver involvement with Hodgkin`s disease rarely occurs in the absence of 
splenic disease
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FELTY`S SYNDROME

 It is a syndrome consisting of severe RA, granulocytopenia and 
splenomegaly

 It usually occurs in patients with a long Hx of RA

 Severe, persistent and recurrent infections are characteristic

 Moderate splenomegaly is common

 Splenectomy is effective in most patients
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GAUCHER`S DISEASE

 It is a disorder of lipid metabolism that may result in massive splenomegaly 
and hypersplenism

 Commonly found in the Jewish population

 Diagnosis is made by finding the typical Gaucher`s cells in biopsy tissue

 Massive splenomegaly is usually the most common form of presentation

 The adult form is most common form

 Splenectomy (subtotal) shows great benefits
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CYSTS AND TUMORS OF THE SPLEEN

 The differential diagnosis of splenomegaly should include splenic masses 
and primary tumors (these conditions are rare however they must be 
considered)

 Cystic lesions comprise parasitic and non-parasitic cysts

 Parasitic cysts are due to almost exclusively to echinococcal disease

 Non-parasitic cysts are classified as primary (true) which have an 
epithelial lining or pseudocysts

 Symptoms of splenic cysts are vague and are caused primarily by mass 
effect (compression of adjacent viscera)

 Selected non-parasitic cyst may be managed by aspiration

 Splenectomy should be performed for all large cysts and those with an 
uncertain diagnosis

 Malignant and benign primary tumors of the spleen are rare

 Most primary malignant tumors are angiosarcomas
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INFECTIOUS MONONUCLEOSIS

 A disease characterized by fever, sore throat, lymphadenopathy and 
atypical lymphocytes

 Most patients are young

 Clinical symptoms are similar to those of a severe URTI

 The spleen is enlarged and palpable in over 50% of patients

 Splenic rupture may occur
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INCIDENTAL SPLENECTOMY

 The spleen is vulnerable to injury during operative procedures in the upper 
abdomen

 Iatrogenic disease results



SPLENECTOMY

 Prior to removal of the spleen specific preparation Is necessary:

 All patients should receive polyvalent pneumococcal vaccine, 
polyvalent meningococcal vaccine, Hib conjugant vaccine

 Blood an blood products should be available well in advance of surgery
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BLOOD COMPOSITIONAL CHANGES IN THE ASPLENIC OR 
HYPOSPLENIC PATIENT
 The absence of functional splenic tissue results in characteristic changes in 

the circulating blood:

 Some of the predictable and desirable results

 These changes are considered a measure of its success when 
splenectomy is performed for a hematologic disease

 Howell-jolly bodies (nuclear remnants) and thrombocytosis (desired 
result)

Other findings include: target cells, Acanthoctyes (spur cells)., 
Heinz bodies (denatured Hb) and stippled RBCs
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POST-SPLENECTOMY SEPSIS

 Asplenic patients have an increased susceptibility to the development of 
overwhelming infection

 The risk of sepsis is approximately 60 times greater than normal after 
splenectomy

 The risk is greatest in children younger than 4 years of age

 The risk of sepsis is higher among patients requiring splenectomy for 
inherited diseases

 The risk is sepsis after splenectomy is lowest after trauma

 Post-splenectomy sepsis syndrome typically occurs in a previously healthy 
individual after a mild URTI associated with fever

 Within hours N, V headache, confusion, shock and coma can occur; death 
follows within 24 hours

 The nature of the syndrome makes it difficult to diagnose early enough for 
therapy to be effective.

Dr. Effie N. Kamadi

Dr. Effie N. Kamadi

Dr.  Effie Nailah



HYPOSPLENISM

 It is the lack of a spleen or its function

 Congenital asplenia – rare genetic disorder

 Is potentially lethal; it is characterized by diminished splenic function

 The patient peripheral blood smears appear as if they are asplenic

 Hyposplenism can occur in the presence of abnormal sized or enlarged 
spleen

 The danger of hyposplenism is the risk of developing potentially lethal 
sepsis

 SCA is the most common associated disease
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CONGENITAL ASPLENIA

 Autosomal recessive genetic  disorder

 Due to absence of Hox 11 gene in the embryo

 Causes a decreased adaptive immune response

 Associated with structural abnormalities in other organs of the body; 
causes death in infancy
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SPLENECTOMY

 Removal of the spleen tissue

 Partial or total

 Resident splenic function on  a quarter or two thirds of patients

 IgM levels decreases, IgG levels remain constant or increase, IgA and IgE 
levels increase

 *Find out why*



IMMUNOLOGICAL CONSEQUENCES

 Causes slower and incomplete adaptive immune response against bacteria

 Low levels of tuftsin which stimulates phagocytosis by neutrophils, 
macrophages and monocytes

 Decreased neutrophil and macrophage activity

 Increased NK cell activity

 Limited capacity of circulating B-cells to differentiate into antibody-
secreting cells

 Decreased levels of T-cells



DIAGNOSIS

 Determine anatomic presence or absence, size, and any lesions

 Functional Assessment

 Radiologic techniques

 X-ray, ultrasound, CT, MRI, radionucleotide scanning

 Morphologically

 PBS – presence of Howell-Jolly bodies



BONE MARROW 
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BONE MARROW 
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SCOPE

 Definition

 Development and anatomy and structure of the BM

 Mechanisms of BM failure and causes

 Hematological changes in HIV

 Lab tests in BM failure



LECTURE OBJECTIVES

 Describe the BM structure in related to the function 

 Define BM failure and describe the mechanisms of BM failure

 List causes of marrow failure

 Outline lab tests in evaluation of marrow failure



DEVELOPMENT OF BM

 BM first appears in the clavicle near the end of fetal life and becomes 
active about 3 weeks later

 BM supersedes the liver as the major hematopoietic organ at 32-36 weeks` 
gestation

 At birth, all BM is red (active haematopoiesis)

 With age, increasing volume of BM is progressively converted to the yellow 
marrow (fat)

 In an adult approximately half of the BM is red

 Flat bones (hip bone, sternum, skull, ribs, vertebrae, shoulder blades)

 Metaphyseal and epiphyseal ends of long bones (femur, tibia, humerus –
spongy or cancellous part)

 Yellow BM – interior of diaphyseal portion  (shaft) of long bones

 In old age, almost all marrow is yellow

 Yellow marrow can revert to red if there is increased demand for red blood 
cells
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ANATOMY OF THE BM
 Soft, spongy, gelatinous tissue found in the hollow spaces in the interior of 

bones

 Average weight of tissue is approximately 4% TBW (2.6 kg in adult of 65 kg)

 Contains the progenitor cells

 BM is also an important part of the RES

 BM consists of stem calls (large, primitive undifferentiated cells) supported 
by fibrous tissue – stroma

 There are 2 main types of stem cells hence 2 types of cellular tissue:

 Haematopoietic tissue

 Supporting stroma

 BM stroma contains mesenchymal stem cells

 Multipotent stem cells that can differentiate into a variety of cell types 
including osteoblasts, osteoclasts, chondrocytes,  myocytes, 
fibroblasts, macrophages, adipocytes and endothelial cells

 Stroma provides the microenvironment and CSFs needed to facilitate 
hematopoiesis by the parenchymal cells
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ANATOMY OF THE BM CONT.

 The blood vessels constitute a barrier, inhibiting immature blood cells from 
exiting the BM

 Mature blood cells contain membrane proteins enabling attachment and 
passage through blood vessel epithelium

 Hemopoietic stem cells may cross the BM barrier, and may thus be 
harvested from blood (PBSC)

 Biologic compartmentalisation in the BM-certain cell types tend to 
aggregate in specific areas.
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BONE MARROW 
FAILURE



DEFINITION

 Inability of the BM to maintain normal levels of circulating blood cells

 Characterized by anemia, leucopenia, thrombocytopenia

 Can affect a single or more (bicytopenia) or all the cell lines 
(Pancytopenia)

 Mechanisms

 Destruction of BM tissue or suppression of normal hematopoietic cell 
growth and/or differentiation, stem cell failure)

Hypoplastic or aplastic

 Replacement of marrow tissue by abnormal cells:

 Infiltrative

Myelodysplasia



HYPOPLASTIC OR APLASTIC MARROW

 Marrow replaced by fat tissue (Hypocellular)

 No abnormal cells detected in PB or BM

 Qualitative defect in multipotent stem cell

 Defective marrow micro-environment

 Classification

 Primary (constitutional)

 Are inherited (congenital) disorders

 Acquired

 Idiopathic

 Secondary



CLASSIFICATION OF PRIMARY AOR 
CONSTITUTIONAL SYNDROMES
 Fanconi anemia

 Autosomal recessive or sex-linked inherited disorder presenting with 
physical and haematological abnormalities

 Dyskeratotis congenita

 Diamond Blackfan Syndrome



ACQUIRED

 Idiopathic – over 50% of the cases

 Secondary

 Drugs – high risk, medium & low risk

 Infections- Parvovirus B19, EBV, CMV, HBV, HIV

 Chemicals e.g. DDT and metals (arsenic, lead, mercury)

 Toxins



APLASTIC OR HYPOPLASTIC CAUSES - ACQUIRED

 Radiotherapy

 Immune related

 PNH (Paroxysmal Nocturnal Hemoglobinuria)

 Pregnancy



MARROW REPLACEMENT OR INFILTRATION

 Tumors

 Leukaemia

 Lymphomas

 Plasma cell disorders

 Metastatic malignancies to the BM

 Infections

 Kala azar

 Toxoplasmosis

 BM is cellular infiltrated by abnormal cells or tissue



BM FAILURE – LAB TESTS
 TBC 

 Pancytopenia

 MCV may be high (100-103 fL) in aplastic anemia

 Reticulocyte count – low

 PBF

 Macrocytes (round)

 Poikilocytes (tear drops)

 Abnormal WBC

 BME

 Aspirate

 BM trephine biopsy

 Test for cause

 History of drug, chemical, toxin exposure in patient

 Drug screen, viral screen, cytogenetics, flow cytometry



SITE OF BMA

 Infant < 1 year old

 Anteromedial aspect of upper tibia (tibial tuberosity)

 Child

 Iliac crest esp. PSIS; anterior superior iliac crest

 Adult

 Iliac crest

 Sternum – opp. 2nd intercostal space in the midline




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BONE MARROW AND SPLEEN
BONE MARROW
NORMAL BONE MARROW STRUCTURE
• Specialized organs which have special functions in the body
• Functions tend to vary with:


i) Age
ii) Diseased function


• Lies within bone cavities that consist of trabeculae of bone with red marrow 
interspersed between them.


• Specialized connective tissue cells, reticulin fibrils, blood vessels, fat cells, nerves and 
macrophages. In addition there are cells of the lymphoid series also present


• Lymphoid follicles are also called lymphoid nodules
• The overall structure constitutes the bone marrow microenvironment, any abnormality 


in the bone marrow microenvironment will lead to effects on the haemopoietic cells


Reticulin fibrils
• Form a supportive network for the components of the bone marrow
• Fibrils stretch from the endosteum of the bone trabeculae to the vascular sinusoids
• They have specialized fenestrations
• Produced by adventitial reticular cells
• Present as very fine fibrils in normal subjects


Arteriolar blood
• Passed into the relatively large lumen of sinusoids lined by a single layer of endothelial 


cells. Newly formed blood cells enter into the circulation at this site


Fat
• Makes up the extravascular volume of red marrow
• Nearly all of the extravascular volume of yellow marrow in the more peripheral parts of 


long bones
• Distribution of fat cells is irregular in red marrow
• Rapidly replaced by haemopoeitic elements under conditions of increased demand for 


blood cell production


Lymphocytic component
• Present in foci in the bone marrow
• Lymphocytes migrate form these sites to other locations in the body - terminal centers 


in other lymphoid tissues e.g lymph nodes and spleen







Blood cell precursors
• Bone marrow is the only important site of blood cell production after birth. 


Haemopoeitic tissue fills all the cavities within the bones of the newborn; with 
increasing age it is localized in the cavities of the upper shaft of the femur and 
humerus, pelvis, spine, skull and bones of the thorax (flat bones)


DISORDERS OF BONE MARROW
• Primary disorders originate from within the bone marrow 
• Disease process emanates from other part of the body e.g other lymphoreticular cells 


(lymphoid follicle, vascular sinusoid...)


SPLEEN
• Part of the lymphoreticuloendothelial system
• Major parts are red and white pulp


Antibody production
• Shares with the lymphatic tissue production of antibodies concerned with immune 


response to circulatory particulate antigens


• Erythrocyte removal and phagocytosis, the spleen removes red cells at the end of their 
lifespan


• Effective in removing inflexible or antibody coated RBCs from the circulatory blood. 
This is very important in hereditary spherocytosis, the rigid cells are removed and 
destroyed by the spleen


• RBC removal is also important in haem disorders and thaasemias. The antibodies 
(autoantibodies) coat the red cells and the spleen removes them form circulation


Blood cells
• In normal situations contains 20-60ml. When spleen is enlarged may pool red cells 


and therefor contain large proportion of total red cell volume
• Is a reservoir of platelets in dynamic exchange with plts in blood. Exchangable pool is 


30% of total plt mass in circulation.
• White cells - lymphocytes found naturally in the spleen and constitute half of the 


normal spleen cell population
• In diseased condition enlarged, granulocytes increase


Blood cell production
• In fetal life only lymphocytes formed in spleen
• In disease state - spleen undergoes myeloid metaplasia and produce red cells, 


granulocytes, and plts







Haematological effects of splenectomy
• Structural and functional splenectomy
• Cellular changes occur, involve one or more of the cells; red cells, white cells or plts


Red cells
• Appearance of target cells
• Red cells have  resistance to haemolysis↑
• Spherocytes appear
• Nuclear remnants, Howell-Jolly bodies appear in red cell
• Slight increase in eosinophils and basophils
• After splenectomy, eosinophils and basophils are mostly affected


Platelets
• Counts increased
• Most of the plts are larger than the normal platelets


Disorders of spleen
• Primary - very few primary problems affect the spleen, tend to be lymphoid in nature
• Secondary - problems from outside the spleen


Splenic atrophy
• May be congenital or acquired - similar changes seen in post splenectomy are evident.
• Occurs in congenital disease, sickle cell disease, dermatitis herpetiformis and 


essential thrombocytopenia





		BONE MARROW

		Normal bone marrow structure

		DISORDERS OF BONE MARROW



		SPLEEN






RETICULOENDOTHELIAL SYSYEM AND ANAEMIA









RETICULOENDOTHELIAL SYSTEM

		Better know as MONONUCLEAR PHAGOCYTE SYSTEM

		Family of cells comprising 

		  1) bone marrow progenitors (monoblasts & promonocytes)

		 2) Blood monocytes

		 3) tissue macrophages

		 4) Dendritic cells











		Monocytes develop from pleuripotent stem cells termed CFUGEMM      commited to both neutrophils and monocytes

		Growth factors and cytokines allow commitment along monocytic pathways (M-CSF) 









MORPHOLOGY 

		monocyte ‘d’ 12-15mm 

		large nucleus occuping half the cell area

		eccentrically placed

		reniform but can be round or irregular

		blue grey cytoplasm

		granules and vacuoles may be present









FUNCTION 

		continuously emigrate from blood into peripheral tissue

		become larger and acquire the characteristics of tissue macrophages i.e long lived, self sustaining , increase in granules and variation in size

		Play central role in resistance to many infections including  TB

		                                    Leishmaniasis

		                                    Trypanosomiasis

		                                    Malaria

		                                    Systemic fungal infx











		 - Dendritic cells present antigens to T-Cells

		-   capacity to secrete various macromolecules 

		    and possess receptors to cytokines

		have phagocytic properties that are enhanced by receptors to immunoglobulins and compliment 

		intracellular enzyme systems that assist in intracellular killing (NADPH oxidase and inducible nitric oxide synthetase)









DISTRIBUTION 

		marrow

		blood

		body cavities  : pleural /  peritoneal

		tissues: liver (kupferr cells)

		             lung  (alveolar macrophages)

		             connective tissue (histiocytes)

		             spleen (red pulp macrophages)

		             lymph nodes

		             bone (osteoclasts)

		             synovium

		             brain (microglial)

		                skin (histiocytes/dendritic cells)









DISORDERS OF MONOCYTES/MACROPHAGES 

		Monocytosis:

		       Inflammatory conditions

		       Infections: TB

		                          Bacterial endocarditis

		                          PUO

		                          Syphillis

		    Others SLE

		                 Rheumatoid arthritis

		                 Temporal arteritis

		                 Polyarteritis

		                 Ulcerative colitis

		                 Sarcoidosis

		  Malignancies

		                 AML

		                 Hodgkins and Non Hodgkins lymphoma























		LCH: Children in first 3 years of life

		            Hepatosplenomegally, lymphadenopathy and skin lesions

		HAEMOPHAGOCYTIC SYNDROMES:

		 Present with fever and pancytopenia

		 Splenomegally and liver dysfunction

		 

		SINUS HISTIOCYTOSIS WITH MASSIVE LYMPHADENOPATHY

		 Present with painless chronic cervical lymphadenopathy 























HISTIOCYTIC DISORDERS

N

Dendritic macrophage malignancy
Cell related related l
Leukaemia
AML
CMML

Dendritic/macrophage

Related sarcomas
Langerhans cell histiocytosis

Solitary dendritic cell histiocytoma

Haemophagocytic
Syndromes

< N

primary secondary

Sinus histiocytosis with
Massive lymphadenopathy









The  Spleen: Structure, Physiology and abnormalities

MBChB IIi Lecture series 2014/15 ACCEL
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 splenomegaly, distended abdomen 







		What are the splenic abnormalities?

		Which one of the following is not a criteria for diagnosis of hypersplenism? 

		A)Bonemarrow hyperplasia,

		B)anemia, 

		C)leucopenia,

		D)tropical splenomegaly syndrome

		E)splenomegaly

		3) describe the laboratory findings associated with splenic disorders

		









objectives

		To describe the anatomy of the spleen

		To list  the  functions  of the spleen

		To  outline the abnormalities of the spleen

		To describe the laboratory tests  and findings associated with splenic abnormalities









THE SPLEEN -anatomy:

		 a friable blood-filled organ lying in the left upper quadrant of the abdomen behind the 9th, 10th and 11th ribs It oval shaped and has a notched anterior border.

		weighs about 150 g, is ellipsoid in shape and lies with its long axis along the line of the 10th rib.

		 Supplied by Large splenic artery, which is the largest branch of the Celiac artery, and short gastric arteries  that arise from the gastroepiploic arteries.

		The splenic vein leaves the hilum and run behind the tail and the body of the pancreas.( Joins the S.M.V to form the Portal vein).

		The nerves accompany the Splenic artery and are derived from the Celiac plexus.  









Anatomy



-surrounded by peritonium and fixed in LUQ by ligaments:

- gastrosplenic ligament     Stomach,    most vascular(short gastric arteries branching from Lt gastroepiploic artery).







Anatomy of the Spleen:













Spleen

 micronatomy..

		 made up of red & white Pulps + marginal zone, blood flows from whitemarginal zonered pulpsystemic circulation.



White pulp:

 trabecular arterycentral artery surrounded by periarticular lymphatic sheath(T lymphocytes)and intermittent aggregations of B lymphocytes and lymphoid follicles that contain antibody producing plasma cells and macrophages.







Spleen

microanatomy..

Red pulp: 

venous sinuses that drain into tributaries of the splenic vein, separated by the reticulum which contains macrophages

(filter cell debri, microorganisms,  AG-AB complexes  &  senescent erythrocytes from the circulation).













Functions

Antibody formation

		Shares with the lymphatic tissue production of antibodies concerned with immune response to circulating particulate antigens.

		Erythrocyte removal and Phagocytosis like other reticuloendothelial cells spleen removes red cells at the end of their lifespan-aged red cells.



	- Effective in removing inflexible or antibody 

		coated red cells from the circulating blood.

		Selectively remove inclusions from intact red cells.  Particulate matter and micro-organisms are removed from the circulation by phagocytosis.









		Blood Cells



	- Contain in normal situation between 20-

        60ml of red cells.  When spleen is  

       enlarged –may 	pool red cells and   

       therefore contain a significant proportion 

       of the total rd cell volume.

	- Platelets:  Is reservoir of platelets in 

        dynamic exchange with platelets in the 

        blood.  Exchangeable pool is 30% of total

        mass of platelets in circulation.

	







	- White cells: Lymphocytes occur naturally

     in the spleen and constitutes ½ of the 

     normal spleen cell population.

	- In disease condition emarginated 

     granulocytes increase







	- White cells: Lymphocytes occur naturally

     in the spleen and constitutes ½ of the 

     normal spleen cell population.

	- In disease condition emarginated 

     granulocytes increase







Blood cells production

		In fetal life, at birth only lymphocytes are formed in spleen.

		In disease state: spleen undergoes myeloid, metaplasia and produce red cells, granulocytes and platelets 









Spleen  Function:

 Filtration 

- ’Pitting’Function ( removed, cleaned or repaired

     platelets, cell debriis &  ag-ab complexes.



 Storage organ

    - stores platelets

      (30% of platelets sequestered,80% in splenomegaly).

 Part of Immune System 

   - produce tuftsin and properdin (opsins),

   - produces antibodies(IgM) and is

   - site of phagocytosis .

Haemopoetic organ

 - During foetal development 

 - By the fifth month of gestation the spleen no longer has hematopoietic function but retains the capacity throughout life.



*













		The spleen is the site of destruction in autoimmune disease.





		Involved in specific and nonspecific  immune responses (promotes phagocytosis and destruction of bacteria).







		About 20% of people have an accessory spleen





*











Splenomegaly:-



		 The spleen must be enlarged to about three times its normal size before it becomes clinically palpable.

		Enlargens  towards the right Iliac fossa





		 Splenomegaly may lead to hypersplenism ( pancytopenia as cells become trapped in an overactive spleen and are destroyed).









SPLEENOMEGALY Causes :-



Infective:-

Bacterial

		                  Typhoid

                                   Typhus

                                   Tuberculosis

                                   Septicaemia

                                   Abscess

Viral                   

                                   Glandular fever

Spirochaetal          

                                   Syphilis

                                   Leptospirosis

parasite         

                                   Malaria

			                Leishmania

Parasitic               

                                   Hydatid cyst, Leishmaniasis, Schistosomiasis, Trypanosomiasis

Inflammatory:- 

                                   Rheumatoid arthritis  

                                   Sarcoidosis

                                   Lupus

                                   Amyloid







Cont’d.

Neoplastic:-

                                             Leukaemia

                                             Lymphoma

                                             Polycythaemia vera

                                             Myelofibrosis

                                             Primary tumours

                                              Metastases

Haemolytic disease:- 

                                              

                                              Hereditary spherocytosis

                                              Acquired haemolytic anaemia

                                              Thrombocytopenic purpura

Storage diseases:-    

                                                Gaucher's disease

Deficiency diseases:-

                                                Pernicious anaemia

                                                Severe iron-deficiency anaemia

splenic vein hypertension:-

                                                Cirrhosis

                                                Splenic vein thrombosis 

                                                Portal vein thrombosis

Non-parasitic cysts







Hypersplenism

		Refers to a variety of ill effects resulting from increased splenic function that may be improved by splenectomy.

		The criteria for diagnosis included:

		Anaemia, leukopenia, thrombocytopenia or a combination of the three .

		Compensatory bone marrow hyperplasia.

		Splenomegaly.

		Hypersplenism can be categorized as primary or secondary.





*

















Hyposplenism

Is a potentially lethal syndrome characterized by diminished splenic function.







Hyposplenism can occur in the presence of abnormal sized or enlarged spleen.





High risk of developing potentially lethal sepsis.







Sickle cell anemia is the most common disease associated with hyposplenism



*











Haematological effects of Splenectomy

		Cellular changes occur, involve one or more of cells; red cells, white cells and platelets.









Red cells:

		Appearance of target cells

		Cells have increased resistance to haemolysis

		Spherocytes appear

		Nuclear remnants, Howell-Jolly bodies appear in red cell, other inclusions iron containing material.

		Nucleated red cells appear in circulation white cells: Increased in number, slight increase in eosinophils and basophils









Platelets

		Counts increased 









Bone marrow and spleen.

Investigation: Haematological

		Complete blood picture, Blood film, ESR. Reticulocytes counts.

		Bone marrow preparations.

		Bone marrow aspirate

		Trephine bone marrow biopsy

		Bone marrow biopsy 









Laboratory investigations



.

TBC  - Pancytopaenia

PBF examination Normocytic normochromic rbcs or anisopoikilocytosis may be present.

Bone Marrow examination

Splenic aspirate

Investigations for cause
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