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Iron  Deficiencia Anemia

Megaloblastic Anemia

MegaloblasticVit.B12

Aplastic Anemia or BM Failure

Fanconi Syndrome 

Acquired Aplastic Anemia

Hemolytic anemia
Hereditary Spherocytosis

Anemia Sickle cell

(Hemoglobines)

 
The Thalassemia Syndrome  

-Thalassemia Syndrome 

- Thalassemia 

Glucose 6 phosphate Dehydrogenase Deficiency or (G6PDD) 

Immune thrombocytopenic Purpura or Idiopathic Thrombocytopenic 
Purpura or Werlhof Disease



 

 

Von will brand disease (VWD)

Disseminated Intra Vascular Coagulation (DIC)

Blood transfusion

 

ACUTE POST STREPTOCOCCAL GLOMERULONEPHRITIS

 
Micturition    

Enuresis

Infrequent voiding(Lazy Bladder syndrome)
Hemolytic uremic Syndrome (HUS)

Anaphylactoid purpura(HSP)



 
 (Meninges 

Bacterial MeningitisAcute

Tuberculosic Meningitis (TBM)

Febrile Convulsion

Epilepsystatus epilepticus

Refractory status epilepticusSubdural effusion

Acute Subdural Hematoma

Raised Intra Cranial Pressure

(koma)

Cerebral palsy (CP)

Encephalitis

Hydrocephalus

Mental Retardation

Poliomyelitis

(AFP) Acute flaccid paralysis

 Motor system

Upper motor neuron



General symptoms of LMN
Reflexes
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 RBC (Red Blood Corpuscle) Or Erythrocytes 
 WBC (Whit Blood Cells) Or Leukocytes 
 Platelets 

(Erythrocytes)

(biconcave disks)

RBC

ErythropoesisFeedback Mechanism
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ErythropoiesisErythropoietin

Renal factor 

 Erythropoietin  Sensitive Stem Cells  Pro-erythroblast 
REFJuxtaglomerular cellsGlomeruli

 Alkalosis, Hypoxia, Cobalt salt, Androgen 

  

   REF  

      

Globulin Erythropoietin

Erythropoietin

Half-life

Erythropoiesis

Glucocorticoid Stimulate Erythropoiesis 
Thyroxin Stimulate Erythropoiesis 
ACTH and TSH Stimulate Erythropoiesis 
LH Stimulate Erythropoiesis 
Testosterone and Other Androgen Stimulate Erythropoiesis 
Estrogen Inhibits Erythropoiesis 

RBC

 

Lower osmotic pressure

 RBC 

fragility

G6PDHexose monophosphateNADPH

RBCfragility G6PD

)Lysis(

G6PD 



 
  

 

314 
 

(Hemoglobin) (Hb)

RBC

Hb

Hb

Neonatal (Umbilical Blood) 13.5-19.5 g/dL
3 month 9.5-12.5 g/dL
3y-12y 11-13 g/dL
10y-12y 11.5-14.5 g/dL

RBC 

Neonatal (Umbilical Blood) 4,000,000-6,000,000/cum

3 month 3,000,000-5,000,000/cum

1 ½ -3y 3,600,000-5,200,000/cum

3y-6y 4,100,1000-5,000,000/cum

10y-12y 4,000,000-5,400-000

 

 100cc

57ccHematocrit-

  

  

MCV (Mean Corpuscular Volume)

5,000,000
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45cm31mm3

5,000,000RBC 

1 meter ,100cm = 1 meter, 1cm=10mm,1000mm 

     1cm=10mm

1000mm35million x 1000 =5,000,000   

bloodcm

cm
MCV

3

3

000,000,000,5
45

3mm
RBC

eHematocrit
MCV

 

1m=106 1cm= 104  

cm3   10,000x10,000x10,000 = 1012 3 

10,000 

3

3

3

90
000,000,000,500

000,000,000,000,145

cm

x
MCV

RBC   90 3 100cc500,000,000,000

RBCHb

MCH (Mean Corpuscular Hemoglobin)

3

3

5
10015

mm
millions

cmg
MCH

gPico gram

Milligram mg 
Microgram g 

1g=1000mg 
1g=1000-6 g 

 
MCH =  

Hb100cc

RBC
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Nano gram ng
Pico gram pg 
(Fermi gram) femtogram fg

1g=10-9ng 
1g=10-12pg 
1g=10-15fg

 30pg 

Hb(MCH) 

345

15100

cm

g

eHematocrit

Hbx
MCH 

15g=45 %3.33
45

10015
3

3

g
cm

cmx
x  

x   =100 

RBC 

RBC 

Microcytic AnemiaRBC  

Iron deficiency anemic 
- Thalassemia minor 

Lead poisoning and others 
Normocytic AnemiaMCV 

Hemolysis 
Acute blood loss etc. 

Macrocytic AnemiaRBC

 B 
 

MCH 

Hbspherocytosis

(biconcave)

spherocytosis

(Erythrocyte Sedimentation Rate) ESR
ESR
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Rouleuas

ESR

ESR

 etc)TB( 

Reticulocytes
RBC

Ribonucleoprotein

  

BM

 plastic Anemia AReticulocyte

Reticulocyte

 Acute blood loss 
 Chronic blood loss

 Hemolytic Anemia 
 

Reticulocyte 

Development of Red Cells (Erythrocytic Series)
BMRubriblast

prorubricyteRubricyteMeta rubricyte

 ReticulocyteErythrocyte

 

RBC

Anisocytosis

MegalocyteVit B12
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RBCpoikylocytosis

RBC

Hb

RBCHb

HbHb

Target cell

(Obstructive. Jaundice) 

RBCHb

Hypo chromic anemia

ReticulocyteHemolytic

RBC

metarubricyte

WBCMetarubricyte 

BM

 
Leukocytes

Stages in the Development of WBCgranulocytes

NeutrophilBasophilEosinophil

LymphoidesLymphocytePlasmocyte

 Monocytes

Reticulumspleen

 

 

1 day=10,000-20,000/mm3 
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1 year=6,000-18,000/mm3 

4-7 y=5,000-15,000/mm3 

8-12y=4,500-13,500/mm3

The Anemias 
    

Hb

(quantitative)Hb(qualitative) 

hypoxia 

 

HbHb 

Hb20.1gm/dL

EmbryoFetusHb-F

Hb-FHb-A

Hb-AHb-F

Hb-AHb13gm/dLHb 

 11gm/dL

12gm/dLHb5gm/dL

5-10gm/dL

Hb

  O2 Hb

Hb

Hb

dehydrationHb

CHF

Hb
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Age Hb gm/dL Reticulocyte  MCV Fl Hematocrit% WBC/mm3 

Cord 
blood 

14-20.1 5.0 100 55 18000 

2 weeks 13-20 1.0 80   
3 months 9.5-14.5 1.0 72 36 12000 
6m-6years 10.5-14 1.6 70-76 37 10000 

7y-12y 11-16 1.6 78 38 8000 
Female 12-16 1.6 80 42 7500 
Male 14-18 1.6 80 42 7500 

(Grading of Anemia)HbWHO

Mild AnemiaHb  11gm/dL

12gm/dLMild Anemia

Moderate Anemia Hb5-10gm/dL 

Severe Anemia:Hb5gm/dL    

WHOAnemia 

Mild Anemia Mucus 

membraneconjunctiva 

Moderate Anemia  

 Severe Anemia

 physiologic adaptationHb

O2

Hb

7-8gm/dL
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cardiac outputTachycardia

 

O2Hypoxia(2,3 

DPG) 2,3 Diphospho glycerateO2

HbO2 

(faint) 

tachycardiaPalpitation

 

 

(Development)
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CHF

Koilonychias(Nail spooning)IDAIrritabilityPicaIDALead 

poisoningSplenomegalyThalassemiaHemolytic anemia

Epistaxis(bruising)LeukemiaAplastic 

anemiaMal-absorption

(Evaluation of Anemia)

Nutritional anemiaCHF

Hemolytic anemia

 

Anemia (Hb < Normal) 

 No Lymphadenopathy No  Hepato  splenomegaly 

 With  Hepato  splenomegaly 

 With    petechia Hepatosplenomegaly Lymphadenopathy  

(Classification of Anemia)

 RBCHb

RBCprecursor

 Pure red cell A plastic Anemia   

 Acquired Congenital 

PrecursorRBC
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Infections, Inflammation, Cancers, Chronic Renal Disease25 & Congenital 
Dyserythropoesis

Iron, folate, VitB12, Mal-absorption Syndrome 

Hemolytic Anemia

A: Intrinsic or Inra-corpuscular abnormality
 Membrane defect eg. Spherocytosis 
 Enzymatic defect eg.G6PDD 
 Defect in Synthesis of Hb  

1) Sickle cell anemia 

                                                 
25

 

packed  Recombinant 

Human erythropoietin Alfa)(
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2) Thalassemia 
3) Hb S, C , D, E 

B: Extra-cellular or extra corpuscular abnormality        
1: Immunologic disorders 
  a:Passive acquired Ab 
 (Rh and ABO Isoimmunization) 

  b:Active Ab formation 
 Idiopathic auto-immune-hemolytic anemia 

      2: Non-immunologic Disorders: 
 Drugs toxicity& Drug-induced anemia 
 Infection (Malaria) 

RBC

Classified by the size of the RBC-MCV) 
1: Microcytic (90%) Under 80 fl

 Chronic disease26 
 Renal disease 
 Infection27 
 Cancer 

 

 Iron deficiency anemia 
 Copper deficiency 
 Lead poisoning 
 Sideroblastosis 
 Inflammation 

2: Macrocytic Over 100 fl
 Thiamine deficiency 
 Myelodysplasia and 

 Vit B12 deficiency 
 Folate deficiency 

                                                 
26

       

  

        27

   27
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hypothyroidism28 Vit B6 deficiency
3: Normocytic 80-100 fl

 Osteopetrosis 
 Storage disease 
 Blood Loss 

 Decreased Production 
 Pure red cell aplasia 
 Leukemia 
 Aplastic anemia 

Sequestration Hemolysis
 Hemoglobinopathies 
 Hereditary spherocytosis 
 Auto-immune disease 
 Toxins 

 Infection 
 DIC 
 Hemolytic anemic syndrome 
 Paroxysmal nocturnal hemoglobinuria 

Normochrmic _ 

Normocytic

  

 
29( Feto maternal or twins transfusion) 

Hemolysis  

(Intracorpuscular defect )G6PDD   Pyrovate 

kinase deficiency 
 

(Extracorpuscular defect ), DIC 

 

 Prematurity, small for date, Diamond 

blockfon syndrome

                                                 
 

29  
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(Hemodilution) 

 survival of RBC

Causes of anemia in infant & children: Impaired red cell production
Iron  Deficiencia Anemia 

 

Hb

Microcytichypo chromicNutritional 

anemia   

 

Adolescence  

  

 

(Source of Iron in Nature)
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Hem-ironNon-hem-iron

0.01- 0.38mg/dl 

 occult  gastro intestinal bleeding  

  0.29- 0.45mg/dl  

: (Absorption of Iron) Extra-luminalIntra-

luminal

 Extra-luminal Factors:

Erythropoiesis 

InfancyChildhood

Hemorrhage

Intra-luminal Factor:

Non Hem Iron

 Ascorbic acid

Meat, poultry, fish and other seafood 

    : Low pH 
: Lactose 
: Some amino acid eg. Lysine, cysteine, histidin 
: Hydro-chloric acid

NHI 

1: Phosphate and phytate (Present in wheat and other cereals)
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2: Polyphenol Present in nuts and legumes  

3: tannates (Coffee and Tea) 
4: Carbonate, Oxalate, eggs, milk reduced absorption of Iron) 

Ferrous saltsFerric  

        Phosphate, phytate calcium oxalate , carbonate

tannic acid 

 complex   

Lactose        ascorbic acid Lysine, 

Cystin   Histidin  

  Ferric complex 

 

  (Mechanism of absorption)

DuodenumUpper jejunum

diffusion

diffusion

apo-feretin 

Ferreting RES 

spleenferritin

hemosiderinferritin

hemosiderin

(Reutilization)

transferringlycoprotein
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transferrinTotal Iron Binding Capacitytransferrin

Transferrin Receptorglycoprotein

transferrin

receptors(reticulocyte)

transferrin

Protoporphyrin    heme

protoporphyrinhemefree erythrocyte-protoporphyrin

HbIDA

hypochromic microcytic

Acetic acid--------  succinyl CoA--------  Most steps occurs in mitochondria-----
--2succinyl CoA+2glycine-pyrole------- 4pyroles----protopophyrin Ix---------p-p-

Iv + Fe++----- heme-----heme+globin---- hemoglobin
(65-

95mg/kg)HbFerritinHemosiderin 

myoglobin , cytochromes,catalase  

   hemopoisis 

ppm   (80 part per million)ppm

 

(Causes of Iron Deficiency):

 (Diminished  Iron Stores) 
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Erythropoiesis 

mg/ kg  

: 

Low birth weight)premature small for date

 (

Twins

Early clamp of cord

(Hemorrhage from the cord and placenta)

Feto fetal or feto maternal transfusion 

 child hood   

 

(Diminished Iron Intake):

 occult gastrointestinal 

bleeding 

 Exclusive 

weaning

 Nutritional iron deficiency
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CeliacMal absorption

Phytate 

 

Increased demands  LBWpremature

 

IDA 

 Infancy Puberty 

 

occult 

1.  
2. Prolapse of rectum 
3. Hiatus Hernia  
4. Enteropathies of diverse type  
5. Cephalo Hematoma( in neonatal 

peroid ) 
6. Iron Deficiency Anemia

7. Peptic ulcer 
 

9. Hook worm 
10. Ulcerative colitis  
11. Dysentery 
12. Polyposi

 

 Congenital transferrin deficiency  
 Sidroblastic anemia30

 Errors of Iron metabolism 
 Idiopathic pulmonary hemosidrosis

 

 

                                                 
30  Sider   (Iron) 
sidero cyte (non Hb Iron containing RBC) 
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anemia

Hb6gr/dL

tachycardiacardiomegalysystemic flow 

murmurCHF

 (pallor)

Koilonychias
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platynychia  

 

  (blue &bluish sclera) 

  choroid

 

Infection

pica

(amylophagia)(pagophagia)

(geophagia)

 angular stomatitis& atrophic glossitis

malabsorption Enteropthy

Rales gallop  rhythm 

Hb5g/dl    CNSLethargy 

Irritability  Psychomotor development 

(educational performance)

   

HbHb3gr/dL

Hb(MCH, MCV)

microcytic hypo chromic(poikylocytosis)
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(anisocytosis)

/RBC)(half-lifeRBC

RBC thalassemia minor / trait 

shows microcytosis ( the red blood 
cells are smaller than the small 
lymphocyte  
in the field )  hypochromia (central 
pallor >1/3 of cell diameter) , 
thrombocytosis , and a few 
ovalocytes and tear drop cells 
(moderate in isocytosis .

WBCthrombocytosis

ferritin10ng/mL35ng/mL

30 gm/dLTIBC350 g/dL

(Normal Rang 25-50%)Heme 

(protophor phyrine )Hb2.8 gm/g

 HypercellularityErythroid hyperplasia

leukocytesmegakaryocyte 

)(Response to iron therapy or therapeutic 

trial  IDA

 

Therapeutic trialIDA
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Lead PoisoningFEPcoproporphyrin

Thalassemia&  Thalassemia in traitThalassemia major

 

normocyticmicrocyticTIBC

ferritin

Sidroblastic AnemiaMicrocytic hypochromic

Hem

sidroblast

200-250mg/dayB6

(Treatment)

 

Elemental Ironmg/Kg/day 

Hb0.4gr/dL/day

Vit.CFeIronFeIron

(reduces)
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 Reticulocyte

Indicator 

Elemental iron  Elemental iron  

12% Ferrous carbonate 30% Ferrous sulphate 
16% Ferrous Gluconate 33% Ferrous fumarate 
17% Ferrous lactate  25% Ferrous succinate 

 epigastria 

GI

 

IDA

Therapeutic trial  IDA

Rapid subjective improvement 

Reticulcyte 

Hb

)(Repletion

Hb0.25-0.4g/dl/day 1%/day 
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Microcytic Anemia

Parenteral iron

intolerance to oral iron 

Mal absorption  

GI

Ongoing blood loss

dialysis

inflammatory bowel disease  

infants0.25cc

0.5cc

1-3mg/ kg 150ml N/S -

Iron requirement = 2, 3 x Wt (Kg) (15-observed Hb /dl ) + 500mg to 1000mg  the 
Total Calculated Dose  is given as divided dose           

 

Need of Iron (mg) = wt (Kg) x Hb deficit g/dl (dL) x 4
Infant50mg100mg

Iron dextrangluteal

(Z-method)

arthralgiaanaphylactic shock
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children10mg/day

(fortified)

IDA

Blood transfusion 

Blood transfusion

: Hb6gr/dL

anemiaCHF

Hypoxia 

AnemiaHematenic

 

Ferrous sulphate
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Thalassemia  Thalassemia
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 Iron Dextran)Imferon(

Anaphylactic 

.

CHF 

.CHF

CHF

CHFDigoxin Frusmide 

Whole blood needed in ml = Childs weight (in Kg)*5*the desired rise of Hb (in 
g/dl) 

Kg

 Kg

Kg
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 RBCRBC

Megaloblastic Anemia
Vit B12folate

Co-enzymeNuclear

DNA

DNA

BMMegaloblast

Oval macrocyte

O2

Vit. B12folate

Maturation factorsBlood smearHyper-segmented 

PMN

DNA

cytoplasmRNA

cytoplasm

blast

(Ineffective erythropoesis)

Thrombocytopenia, 

leukopenia  anemia
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MegaloblasticVit.B12

(1-5 gm/day) 

 fortified cereals ,shellfish, milk ,eggs, Meat ,poultry, 

B12  

           cobalamine

Gastric R-binder complexG-R-b

 complex

 cobalamineR-binder (Intrinsic 

factor) 5000

 parietal 

       Proteolytic 

(the terminal ileum)

(receptors)(I.F.+Cobalamine.complex) Vit.B12

  transferrin    

IF+Cobalamine.complex   

  Transcobalamine-II    

B12-TC II complex  endocytosis

Cobalaminecoenzyme 

the synthesis of methionine from homocysteine 

In addition, the conversion of methylmalonyl CoA to succinyl CoA.

  liverBM

 -2mgVit.B12Vit. B12

 B 

B12
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cachectic
31pernicious anemia

(Strict vegetarians)

(Lowering of  Intrinsic Factor)

 Juvenile Pernicious AnemiaVit.B12

 Gastrictomy

B12

B12 I.Fcobalamine 

Complex 

Broad spectrum 32Blind loop syndromefish 

tape worm33

B12NEC Surgical resection
34 Crohn disease

                                                 
31Pernicius synonym 

 31 Blind loop syndrom : 
)(Blind stagnant loop or Bacterial over growth growth

 
31Fish topworm 
32 Blind loop syndrom : 

)(Blind stagnant loop or Bacterial over growth growth

 
33Fish topworm (Diphylobothrium latum) 

 
34 
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 Inborn Error of Metabolism

 Trans cobalamine-II-deficiency 
 Selective malabsortion of cobalamin with normal secretion of IF (Imelsund 

Grasbeck syndrome ) 
 Congenital intrinsic factor deficiency 
 Methyl malonic aciduria 
 homocystinuria 

Vit.B12 

malabsorption 

chronic pancreatitis , bacterial overgrowth , NEC ,blind loop syndrome  

(insidious)irritability,

anorexia

 )Atrophic glossitis(

Petechia

Sub-acute combined degeneration of spinal cord

ataxiaparesthesia

                                                                                                                                                             

cell mediate immunity cell wall 

deficient myco bacteria 

lymphoid accumulation

B12trace element ( Fe,Zn,Mg)
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Absent tendon reflexesExtensor planter refluxes 

up going planter responses

B12Infantile tremor syndromeendemic tropical sprue

etiopathogenesis 

 

Atrophic glossitis 

Eschemic Retinopathy Caused by Severe 
Megaloblastic Anemia

 

 

 Blood (Peripheral blood smear)
 MCV is increased and RBC count is decreased(MCV = 110-140 FL) 
  Anisocytosis and Poikylocytosis 
 Serum Vit. B12 level less than 100pg/mL  (Normal = 300-400pg/mL) 
 Nucleated red cell precursors may be seen and they show megaloblastic changes 

Hyper segmented Neutrophil

Six lobar PMNB12

Bone marrow aspirate from a patient 
with untreated pernicious anemia.
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B12

 neutropenia Pancytopenia

(BM)Marked 

Erythroid HyperplasiaMegaloblast

Ineffective Erythropoesis

Chromatinhemoglobinization 

Myeloid(Giant cell)

Prussian)  

methylmalonic acid (MMA)

Vit. B12

biopsy

(Intrinsic factor)

 Schilling Test

B12
35Schilling Test

Blind 

loop syndrome

macrocytosis  

Aplastic anemia  

Congenital deserythropoitc anemia, chronic liver disease, hypothyroidism, cold 
agglutinin diseases, myelodysplastic syndrome & HIV infection  pur red cells 

aplasia, fonconi syndrome, transient erythroblastopenia of child hood 

Vit.B12

                                                 
35
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B12mcg

gB12

Hb

gB12

pernicious anemiagB12

gB12

Reticulocyte

poly glutamate

Folate(30-60 gm/day) 

 folic acid  

asparagus, peanuts, peas, wheat germ, soy beans, green, leafy, broccoli, 
vegetables, orange juice, oranges, romaine lettuce, spinach, liver, rice, barley, 
sprouts, beans, lentils 
Glut 

amyl peptidesconjugate

Poly glutamatesMonoglutamatesdeconjugation

Folate deconjugase

Microvillus membranefolate monoglutamateactive transport

(Jejunum)Intrahepatic 

circulationplasma

5-methyl tetrahydrofolate (THF)
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methotrexate

coenzymecarbon 

Tetra hydro folateCarbon transferpurinepyrimidine

synthesisBM

36

 pre-term

, Gluten , congenital celiac sprueImpaired absorption (eg, intestinal short circuits, 

induced enteropathy,malabsorption certain drugs such sulfasalazine 
 Blind loop syndrome, Ulcerative colitis)

Increased requirements(eg, pregnancy, infancy, hyperthyroidism, chronic 
hemolytic disease, cancer)

 Low Birth Weight (LBW)Prematurity

Drugsphenytoincytotoxicmethotrixate

 

 Phenobarbital , phenyl butazon, cyclosporine ,INH, Diphenyl hydantoin, 

Nitrofurantoin, pyrimithamine, Alcohol, cotrimexazole

 

                                                 
36  (Decreased ingestion (eg, poor dietary intake, alcoholism, infancy
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Diphylobotrium latum, Tropical sprue, Heavy parasitic infestation, Fish tap warm 
 Increased loss(eg, hemodialysis):     

goat's milk   

 

Ulceration

feeding 

Hepatomegaly

Extra-medullary hematopoiesis

Ineffective erythropoiesis

paresthesiaweakness

 

MCV100 FL

Macro-ovalocytosisAnisocytosis Poikylocytosis

MCHNeutrophilHyper 

segmented

BMErythroid hyperplasiaErythoidMyeloid( 

precursor)Ineffective erythropoiesis

Indirect Bilirubin

  

 Vit B12 

Vit B12Vit B12

(Methyl malonic acid) 
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(Homocystin) 

  

1-5mg/day

B12

 

1-5mg 

1mg 

injectable solution 5mg/mL

Reticulocyte 

 

Vit C  

Vit C 

Vit C   

 

Aplastic Anemia or BM Failure
 

hematopoietic stem cells  

, myeloid, megakaryocytic ) (erythroid  ( precursor) 

Aplastic anemia 

 

Precursors
Marked reduction colony forming progenitor of mature granulocytes (CFUG-G)
Marked reduction colony forming progenitor of mature megakaryocyte (CFUG-M) 
Marked reduction colony forming progenitor of mature erythroid cells (CFUG-E) 
CD 34 Antigen bearing cell       



 
  

 

351 
 

True stem cells Aplastic anemia 

cytotoxic T cell 

gamma interferon, TNF 

Hematopoiesis

Hematopoietic cells

 

Colony stimulating factor erythropoietin
Colony stimulating factor thrombopoietin 
Colony stimulating factor lymphopoietin 

thymocyte

(hypo plastic ,  aplastic anemia) 

stem cells

cytotoxic T.cell-interferon

TNFProgenitor

 aplasia

single lineAll line aplasia  

CongenitalAcquired  Idiopathic  

(secondary) 

Congenital or inherited causes 
Congenital or inherited causes of aplastic anemia (20%) include the following: 
 Patients usually have dysmorphic features or physical stigmata; on occasion,  
 Marrow failure may be the initial 

presenting feature.  
 Fanconi anemia 
 Dyskeratosis congenita 
 Cartilage-hair hypoplasia 

 A megakaryocytic thrombocytopenia 
(thrombocytopenia-absent radius [TAR] 
syndrome) 
 Shwachman-Diamond syndrome 
 Dubowitz syndrome 
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 Pearson syndrome 
  Familial aplastic anemia 

 Diamond-Blackfan syndrome 
 

Acquired causes 
Acquired causes of aplastic anemia (80%) include the following 
 Idiopathic factors 
 Infectious causes, such as hepatitis viruses, Epstein-Barr virus (EBV), human 

immunodeficiency virus (HIV), parvovirus, and mycobacteria  
 Toxic exposure to radiation and chemicals, such as benzene 
 Transfusional GVHD 
 Orthotropic liver transplantation for fulminant hepatitis 
 Pregnancy 
 Eosinophilic fasciitis 
 Drugs and elements, such as chloramphenicol, phenylbutazone, and gold, may 

cause aplasia of the marrow 

Fanconi Syndrome
Autosomal 

Recessive

(stigmata)Brownish pigmentation of skinMicro-ophthalmiaSquint

Micro-cephalousDepressed & wide nasal bridge

(subnormal)thrombocytopenia

PetechiabruisingNeutropenia

 

generalized hyperpigmentation of skin hypogonadism 

RBC WBC 

 DiagnosissmearPancytopenia

(75-100FL)Normochromic and NormocyticReticulocyte

Hb-FBMHypo cellular
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BMErythropoietin

(Treatment)

Blood transfusion

Packed platelet

BMAndrogens 

Dura Bolin (Non-drolon deaconate)Oxy-methanol

Oxy-methanolHepatoma
37Dura BolinBMT(bone 

marrow transplantation) 

Acquired Aplastic Anemia

pancytopenia BM 

child hood 

( precursor) 

2-6/1 millionIdiopathic

Idiopathic (25-50%) 

                                                 
37 non drolon phenyl 

propionate 25mg/cc 25-50mg 
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Immunologic suppression of hematopoiesis  cytotoxic T cells

hematopoiesis

 

Chloramphenicol

PhenylbutazoneAnlagen

CimetidinePhenytoinCarbamazepineQuinacrine 

toxins or Chemical MaterialDDTBenzene

Gold 

 Radiation Ionizing 

( viruses ) 

Epstein bar Virus Paro Virus Hepatitis B,C&D (HIV) AIDS, cytomegalic virus 

, Myco bacterium tuberculosis  others  
PreleukemiaThymoma

(Paroxysmal Nocturnal Hemoglobin urea) PNH

Aplastic anemia

BM(precursor) 

Hematopoiesiscellular 

 (immune mediated injury) Microenvironment 

T- cellHematopoiesis cellular 

     

Dose dependence

Benzene

IonizationArsenicMethotrexate
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Drug Idiosyncrasy

Aplastic anemiaHematopoiesis

cellular Phenyl butazone

ChloramphenicolDiclofenac,,

Cimetidine insecticide(hydantoin, carbamazepine)

 

 Hyper spleenism 

 

Vit B12  

EpistaxisPurpuraEcchymosisMucus membrane

Platelet) (

Depressed

HepatomegalySplenomegaly

Leucopenia
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IrritabilityDrowsiness

PlateletPlatelet

Severe Aplastic Anemia:

PMN<500/cummPlatelets<20000/cummReticulocytes<1%

Extreme neutropenia <200cumm

 

Mild Aplastic Anemia: BCriteria

pancytopenia 

bicytopenia pancytopenia

Normochromic Normocytic Anemialeucopenia 

 PMN<1500/cumm20000/cumm50000/cumm

Reticulocytes1%

 BM AspirationBM Aspirationdry tap   

 

trephine a crown saw for removing a circular disk of bone chiefly from the 

skull lymphocytes 

Hypo cellularErythroidMyeloidMegakaryocytic

 (sucrose) Ham  

Paroxysmal Nocturnal Hemoglobin ureaBM
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Idiopathic Thrombocytopenic Purpura (ITP)

AA

Pre-leukemia or Leukemia

SpleenLiver

AA 

 Sepsis and DIC Hyperspleenism 

 

Toxin

aplastic anemia neutropenia

immunosuppressive

steroids or CSA

neutropenia

 

Parenteral

 

combination  aminoglycoside , 

metronidazole +third generation cephalosporin)(  

Packed RBC 
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Platelet transfusion

Platelet 

PlateletPlatelet20000/cumm

 OPD 

Definitive

AA BMT(Bone Marrow Transplantation)

AA

mild aplastic anemia

oxy 

methanol  stanazol (2-3mg/kg/day)
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sever aplastic anemia 

     

BMTBMTImmunosuppressive therapy 

(IST) 

 ALG38 (Anti Lymphocyte Globulin): 
 ATG (Anti Thymocyte Globulin):10-15mg/Kg/day

IV

:39 cyclosporine-A8-10mg/Kg/day

 

Methyl PrednisoloneAndrogens

Methyl prednisolone10-20mg/Kg/day

Hemolytic Growth Factor: 

Granulocyte colony stimulating factor (G-CSF) 
Recombinant Human Interleukin-3 
Recombinant Human Erythropoietin 

 ImmunosuppressiveBMT

Corticosteroid

Methyl prednisolone

Mild/moderate AAAndrogen

                                                 
38 ALG  (ATG has 2 origins, horse and rabbit)20mg/kg/day

. 

(horse ATG as first-line IST for aplastic anemia ) 
39 Cyclosporine100mg/cc50mg/cc

8mg/kg/day 15mg/kg/day
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2mg/Kg/day

Medication Summary
aplastic anemiapharmacotherapy

malignancyImmunosuppressive

ATG, CSAmethylprednisolonecytokine

combinationATG CSAaplastic 

anemiacombination

G-CSF  GM-CSFCytokine

refractory infection

Hemolytic Anemia
 

Hemolytic anemia

(premature)

Hemolytic anemiaCriteria

Vit B12Folic acid

Hemolytic anemia

 Hemolytic anemiaHemolysis

(Erythropoiesis)

ErythropoiesisHemolytic 

anemiaErythropoiesisReticulocyte  

RBC

Abnormality 
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      Abnormality

IntrinsicInherited 

Intrinsic 

1: Intra Corpuscular Defects: 
    a- Hereditary red blood cell enzyme deficiency:
 G6PD-D, Pyruvate kinas deficiency, Hexokinase deficiency 
    b-Hereditary defect of red cell membrane:
 Hereditary spherocytosis, Eliptocytosis 
   c- Ineffective erythropoesis:
 Thalassemia ( , )     
   d- Hemoglobinopathies: 
 Sickle cell anemia and Hemoglobin C,D or E disease etc.  
   e- Paroxysmal Nocturnal Hemoglobinuria 
    f- Infantile Pyknocytosis 

 

RBC 

Extrinsic Causes

2: Extra-corpuscular Defects 
a:40Immune-hemolytic anemia  
 Isoimmunization eg. Rh and ABO incompatibility, Autoimmunization 
b: Infectious: malaria, Kalazar, Disseminated TB or Chronic infection 

                                                 

(Immune globulin) 

Iso Immune hemolytic anemia:  Iso immune hemolysisIgG   

exogenous  (Rh, ABO incompatibility induced neonatal hemolytic anemia) 

 Auto Immune verities:auto immune hemolytic anemiaauto immune hemolytic anemia 

 endogenously 

erythropoiesis 
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C: Shistocytic: DIC, HUS  

Red cell generation

  

 Burr cellsTear drop cells

HemolysisSpherocyte

Sickle cells 

ReticulocytePolychromasia

 

 

Hemolytic anemiaHypoxia

Erythropoietin

(Reticulocyte)

compensatory erythropoiesisReticulocyte

Hemolytic anemia

Hematinic 

BMHyperplasiaErythroidMyeloid

(2:1)(4:1)BM 

HyperplasiaBMExpansion

Inner tubePressure atrophyOuter tubeNeuosteogenesis

PhalangesMetacarpus 

 Red cell distraction  
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Indirect bilirubinUrobilinogen

   

Hemolysis

Indirect Bilirubin)I.B(

Urobilinogen 

Hemoglobin(>4mg/dL)

HemoglobinuriaHemosidrinuria

Hemolysis    

Hemolysis

(Haptoglobin)HemolysisHb

HaptoglobinHaptoglobin-Hb.complex

Haptoglobin20-200 g/dLNeonatal

Haptoglobin 

(Hemopexin) 

-globulinFree hemoglobinHem

Hemopexin 

Lactate DehydrogenaseCar boxy-hemoglobin  

Chromium-52RBC

. 

Defects of Erythrocyte Membrane 
Hereditary Spherocytosis 

NeonatalDecade
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Autosomal dominantspherocytosis

spherocytosis

spherical

Pathogenesis
stromalspectrumankyrin

 spectrumunstable

sequestration

 stasis hypoxiaMetabolic acidosis

glycolysisATP

 PhospholipidsCholesterol

Surface area

sphericalBiconvex

spheroidalspleen
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Clinical Feature
Newborn Period 

Hyperbilirobinemia

PhototherapyExchange blood transfusion

SplenomegalyReticulocytosis

 

hemolysisanemia

anemiaBlood transfusion

 

Childhood

Chronic anemia
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Extra medullary 

hematopoiesisHepato splenomegalyGallstone 

Chronic leg ulcerChildhood

(Crisis)CrisisHemolysis

ThrombosisAplasia

Micro spherocytosis

 

A variety of spherical forms are seen in 
hereditary spherocytosis.  
The cells depicted in this image are 
from a patient with hereditary 
spherocytosis.

MCHMCHCMCV

Reticulocytes immature red blood cellsIndirect bilirubin

Hypotonic

Osmotic fragility

Incubation(incubated fragility)

1Coomb's test testImmune-hemolytic anemia

Electrophoretic motility

Auto hemolysis test

Hereditary spherocytosis

spherocytosisbilirubinLDH (lactate 

dehydrogenase)
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Acquired Spherocytosisspherocytosis41 Test

autoimmune hemolytic anemia

G6PD DeficiencySpherocyte

oxidant

 

ABO Incompatibility ABO Incompatibility

 

Chronic Infant and Childhood Cirrhosisspherocyte

MegaloblastosisRed cell hypoplasiafolat

blood transfusion 

Spleenictomy 

Spleenictomy

Spleenictomy(Fulminant infection)

gallstones 

Anemia Sickle cell 
 

inherited disorder  

normocytic hemolytic sickle shape

                                                 

411-Whether the blood contains antibodies that can destroy red blood cells.This is called the 
Coombs' test  



 
  

 

368 
 

distal ischemianecrosis 

ischemia

homozygous hemoglobin SS

Incidence 

(aboriginal tribes)

Pathogenesis

Sickle cell globin-

 polypeptide

glutamic acidvaline

Hb-SSickle Cell AnemiaHb A

Hb-SOxygenatedRBC

(Sickle) Hb-S Deoxygenated

(Stacked linearly) 

Reoxygenated RBCHb

sicklingSickling

vitro

Heterozygote(sickle cell trait ) (mutant 

chain)HbS

SicklingAsymptomatic

traitcellSickle (PF)

traitcell Sicklehematuria

blood transfusion
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traitcell Sickleenuresis

HomozygoteHbHb-ssSickle 

Cell AnoxiaAcidosisSickle

(Distorted cells)

Anoxemiasickling

AnoxiaAcidosis

RBCSickling

Hem concentrationAnoxiacapillaries 

Sledging

intravenous sickling

RES(Sequestration)

Reticulocytes

Hypoxia

ClubbingChronic leg ulcers

BMCompensatory Activity

Thalassemia
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Sickle crisis

Acute painocclusive-vaso

 

Swollen Hands from Sickling
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sickle cell anemia(dactylitis) 

SS  

Infection 
auto infarctioneniaeasplSS

encapsulatedStreptococcus 

 pneumonia influenzaHaemophilus Salmonellasepsis

osteomyelitis

Acute chest crisis
SSAcute chest crisis

ioninfiltrat

Tachycardia, tachypnea hypoxemia  

Abdominal pain
tenderness, distension

peritoneal signsacute cholecystitis

hepatic infarctionSS

appendicitis

(stable) 

2-3mg/dLChronic leg ulcer

ClubbingHemic murmur

CirrhosisExtra medullary hematopoiesis  

Fatty changesNecrosis

.

crisis Splenic sequestration
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Splenic sequestration crisis younger patients

splenic fibrosis 

infants

tachypnea tachycardia 

severe hypovolemic shock 

Splenic 

Infarction

 

Cerebral infarction, transient ischemic attack (TIA), intra cerebral Hemorrhage, 
spinal cord infarction

stroke

 hemiparesis, paresthesia , aphasia

42Priapism:PriapismSickle cell

Sickle cell  crisis   

 Sickling 

 

Bones: Dactilytis and Chronic osteomyelitis  
Joints: Aseptic necrosis of head of femur 
Eyes: Sudden Blindness 
Brain: Emotional disturbances and Neurological defects

                                                 
42 Priapism is defined as a sustained (more than 2-4 h) penile erection in the absence of sexual 
activity or desire 
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:

 

 

erythropoiesisCompensatory

homozygous sickle cell Hb9 g/dL-5

hematocrit Reticulocyte

)(hemolysis 

Howell JollyBodiesWBC/cumm20,000 -12,000

PMNPlateletsESRLFT

(hyper cellular)X-rayOsteoporosis

Anemiamicrocyticmacrocytic
43Hb-SElectrophoresisSolubility

Hb-SHb-A

smearO2  Na-metha bisulphate

Sickling  

Antenatal period 

 fetal 

Endonuclease DNA  chorionic villus 

PCR

                                                 
43 Specific diagnosis is confirmed with hemoglobin electrophoresis performed in specialized 
reference laboratories 
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elongated cells, and characteristic Peripheral blood smears demonstrate target cells, 
sickle erythrocytes. These findings are shown in the images below.

General health checkup

ahypoxemiOxygen

Oral

Penicillin GAmoxicillin

H. InfluenzaPneumococcal

PneumococcalAntibiotic therapygeneration -third

cephalosporinmacrolideHaemophilus Pneumococcus species, 

influenza type b, Mycoplasma pneumonia , Chlamydia pneumonia

 

Peripheral blood with sickled cells 
CrisisAnalgesicsSedative

44Acetaminophen45Acetaminophen Codeine46Ibuprofen

 47Morphine sulphate 

                                                 
44 10-15 mg/kg/dose PO q4h prn; not to exceed 2.6 g/d 
45 <12 years: 0.5-1 mg/kg/dose codeine PO q4-6h prn; not to exceed 2.6 g/d of acetaminophen
>12 years: Administer as in adults 
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DehydrationAcidosis

 

AnemiaBlood transfusion

Recombinant human erythropoietin 

sicklePartial 

exchange transfusion 

Splenectomy

 

                                                                                                                                                             
46 5-10 mg/kg/dose PO q6-8h; not to exceed 40 mg/kg/d 
470.1-0.15mg/kg/doseIV/IM/SCforq3-6h 
Continuous infusion: 0.25-2.6 mg/kg/h IV; may gradually titrate upward if tolerated until pain 
relieved 
47 15-20 mg/kg/d PO qd initially; may increase by 5 mg/kg/d q12wk until maximum tolerated 
dose achieved; not to exceed 35 mg/kg/d 
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Hb-F(Agents)5-Azacytidine, butyrate

Hydroxyyurea48

Hb-SDDAVP)Ca Channel

Nefidepine49Verapamil50 

Membrane Active AgentsZinc51 

Bone marrow Transplantation 

cyanate52Urea53

The effects of hydroxyurea therapy are shown in the illustration below.

(Hemoglobines) 

 HbGlobularhem

polypeptidehemO2

HbTypeAmino acidPolypeptide

 

(Spiral configuration)

(Non-polar non charge) InternallyExternally(Polar- charged)

Non-polar (Scaffold

Globinrigidityconfiguration

Electrophoresis motility 

solubilityAlkaline nutrition

                                                 
48 15-20 mg/kg/d PO qd initially; may increase by 5 mg/kg/d q12wk until maximum tolerated dose 
achieved; not to exceed 35 mg/kg/d 
49 0.25-0.5mg/kg/day (sublingual) 
50 3-7mg/kg/day TDS ( anti-hypertensive )  
51 0.3-0.1mg/kg/day  
52 urea or manitol osmotic diuretic 1-2gr/kg (5-10cc/kg- 20% solution) /30minutes 
 52 Phenylalanine ( Natiglinide or stanlix) oral anti diabetic drugs (stimulate insulin secretion) 60-120mg 
TDS before meal 
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Chromatographic proportion

Hemoglobin Synthesis

Hemoglobin is a tetramer protein (meaning it has 4 hem groups) 2alpha protéine 
sub unit & 2 Beta protéine sub unit there is an iron atom in the center of each hem 
group  

Function: Reversible binding of Oxygen
Hb F 2  + 2  

Hb A 2  + 2

HB A22   + 2 

 
Hb molecules 

 oxygen 

reversible binding  

2,3 Diphospho glyceride 

   Hb 

F . 
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(Hemoglobin Variants)

Hb FHb AHb A2

Hb FGestationPredominant

HbA

Hb AHb FHb AHb F

Hb A2Hb A2

1 year5 month4 month 5 week At birth Age 

<2% 5% 10% 55% 55% Hb F 
Adult (94%) Hb A 
Adult (3%) Hb A2 

(single)AA 

Hb S, C, DExternal(polar)

Homozygous

Clinical manifestation

Sickle  cell anemia

 

mutationAminaciddeletion

Hb

Complete Genetic DefectGlobinSynthesis

 failureGlobin

cellRedDyserythropoisis 

Ineffective erythropoiesisAnemia

Circulation Red cell 

survival timeAnemia
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HemoglobinopathiesCongenital Hemolytic Anemia
HemoglobinopathiesHeterogeneous group

Hemoglobinopathies

Thalassemia

Microcytic hypo chromic anemia

Hemoglobinopathies

Mutation

-Globinamino acid

Hb S, C, E

Globin synthesis Thalassemia

Newborn

 -Globin Synthesis ThalassemiaHbs

 GlobinNewbornPredominateHbF

  Chains 

Asymptomatic

HbHbF  2 2

globinpredominate globin-

predominate HbHbA

  2+2 

2HbA  +22 

HbFHbA2HbA

GestationHbHbF

 HbF70%
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HbF

HbFHbA

HbAGestation

HbF

2Hb AGestation

The Thalassemia Syndrome
ThalassemiaGreek WordThalassa

Great Sea

WHOHemoglobinopathies

(Carrier)

     

30 millioncarrier

Thalassemia
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ThalassemiaHeterogeneous

hypo chromic anemia

hemolysisIneffective erythropoiesis

Suppressed

FAA2 Thalassemia 

HbA

 -ThalassemiaThalassemiaCommon

SuppressionThalassemia  

HbFModerate Anemia

 Microcytic hypochronic Anemia

  

Figure 1. The two chromosomes #11 have one beta globin gene each (for a total of 
two genes). The two chromosomes #16 have two alpha globin genes each (for a 
total of four genes). Hemoglobin protein has two alpha subunits and two beta 
subunits. Each alpha globin gene produces only about half the quantity of protein 
of a single beta globin gene. This keeps the production of protein subunits equal. 
Thalassemia occurs when a globin gene fails, and the production of globin protein 

subunits is thrown out of balance.
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Beta Thalassemia 

  Figure 2. Inheritance of hemoglobin genes from parents with thalassemia trait. 
As illustrated, the couple has one chance in four that a child will inherit two 
thalassemia genes. The child would have a severe form of thalassemia 
(thalassemia major or thalassemia intermedia). The severity varies, often 
significantly. The nature of the particular thalassemia genes greatly influences the 
clinical course of the disorder.  

-Thalassemia Syndrome
General Consideration-Thalassemia Syndrome Globin

deletion

Normal diploid cell

deletionsingledeletion

(silent carrier)Asymptomatic

Blood findingsSingle gene deletion- /

deletion Thalassemia TraitHypo 

chromic microcytic slightly 

decreased--/- /

deletionHemoglobin (H) diseases

severeanemia

deletionfetalhydrops 

fetalis 

Globinsdeletion

deletion

Single genedeletion 

Silent carrierBlood findingMCV

Neonatal periodHemoglobin electrophoresis0-3%

 

Hb
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Single genedeletionFamily studied(context)

Neonatal periodScreening

HemoglobinopathiesBarts Hb

(Suspected) 

deletion

MCV(femto liter)100FL 

Older infantChildrenHbHb Hb

decreasedSlightly MCV

hypochromiaTarget cellsNeonatalHemoglobin 

electrophoresis2-20%Barts Hb

Three gene deletionMild

ModerateMicrocytic Hypo chromic anemiaHb 7-

10g/dLHepatospleenomegaly

Expanded medullary spaceReticulocyte Count

hypo chromicMicrocyticPoikylocytosis

Basophilic stipplingNeonatal periodHb electrophoresis

75%-15Barts Hb Hb H

deletionIntra uterine

asphyxiahydrops fetalisfetal damageNeonatal 

death(extreme)pallorMassive 

hepatosplenomegallyHb electrophoresisBarts Hb

Hb FHb A
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studies showed the 
following alpha genes: 
Fetus --/--, mother --/-a, 
father --/aa. 

-
gene deletion, has been 
universally fatal and 
usually in-utero. In recent 
years, some fetuses have 
been salvaged by 
intrauterine transfusions.

:Mild Microcytic Anemia (IDA)-Thalassemia trait 

-Thalassemia TraitferritinIron

-Thalassemia minor:-Thalassemia Trait  

TTelectrophoresis

Hb 

Other Hemolytic AnemiaHb HJaundiceSplenomegaly

HemolyticMCV

Hypochromia 

Iso-immunizationSevere  ThalassemiaHydrops fetalis

Iso-immunizationHydrops fetalis

History of Low HCV (Lower than 96 FL) 

Hb Electrophoresis in Neonatal period (Barts Hemoglobin) 

Hypochromia of RBC 

Molecular Technique &  Biosynthesis ratio

Prenatally

terminatedGall stoneChronic leg ulcer



 
  

 

385 
 

Hemolytic Iron 

overloadMultiple

Needless Administration of Iron

IDA

Intermittent Exacerbation of Anemia:Hb H diseaseBlood 

transfusion 

 Splenomegaly  :Exacerbation anemia 

 Pregnancy with Hydorps  ThalassemiaPregnancy 

Toximic and post-partum toxemic hemorrhage   

 

  Thalassemia

 Hb HSupplemental FA

Oxidant G6PDDHemolysis

Exacerbate

Blood transfusion

 ChildhoodHypersplenismSurgical 

Splenectomy 

Genetic Counselingprenatal diagnosisHydrops 

fetalis

  PrenatalaffectedTerminated

Intra Uterine Blood transfusion

Transfusion dependent 

 Thalassemia  globin

(Hb4 )Barts HbBarts Hb(strong attraction)

O2O2 high affinityHbHydrops infants
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Gestation age

stillbirth

- Thalassemia54 
Hb 

Inherited defect in Beta chain synthesisMicrocytic anemia

(Ineffective Erythropoiesis)

- Thalassemia major, - Thalassemia Intermedia- Thalassemia minor

Epidemiology

HbF( 2+ 2)

HbA( 2+ 2)HbA2( 2+ 2)

HbHbFFetal HbHbFHbAAdult Hb

HbA96%2HbA

3%HbF2% 

-Thalassemiaglobin protein

 globin protein
+(beta-plus thalassemia)globin protein

(beta-zero thalassemia)0

                                                 
54 Beta thalassemia major was first described by a Detroit pediatrician, Thomas Cooley, in 1925. The child 
born with thalassemia major has two genes for beta thalassemia and no normal beta-chain gene. The child 
is homozygous for beta thalassemia. This causes a striking deficiency in beta chain production and in the 
production of Hb A. Thalassemia major is, therefore, a serious disease . Thalassemia is an inherited 
disorder. It leads to the decreased production and increased destruction of red blood cells. 
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homozygous  thalassemia 

heterozygous  thalassemiahomozygous

( 0/ 0) 

( +/ 0)

)( +/ +
 

heterozygous 

( 0/ )( +/ )

CLASSIFICATION  GENOTYPE  CLINICAL SEVERITY  

thalassemia  minor/trait   Silent 

thalassemia  intermedia  Moderate  

thalassemia  major   Severe  

autosomal recessive 

25%(1/4)

50% (2/4) 1/4)25% (

 

HbA
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HbF

HbA2

Heinz bodies

 

ineffective erythropoiesis 

Hb(HbA)Hypoxia

Erythropoietin 

erythropoiesisHb

Hyperplasia

ErythropoiesisIneffectiveerythropoiesisHypoxia 

Extra medullary hematopoiesisSplenomegalyHepatomegaly

Hyperplasia

Leukocytes  platelets  

  Thalassemia Blood transfusion 

dependent)(bloodHemolysisHypoxia

Iron

Iron pool

 Hemosidrosis55

Hemochromatosis

                                                 
55

   Pulmonary HemosidrosisHepatic 

Hemosidrosis ,  
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A A 

A2 

F

(alpha >> beta) 

F 

A2 F 

A2 

extra medullary hematopoiesis

intra medullary hemolysis 

reticulo endothelial system 

-Thalassemia major-Thalassemia  major
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anemia

Mangloid faces

Maxilla

 puffy eye

Aplastic crisis

Sclera

Massive hepatosplenomegally

Cirrhosis

CCFArrhythmiaRecurrent pericarditisEndocarditis

DM

angloid facesM

Maxilla

 puffy eye

 Thalassemia Minor

hypo chromic microcytic anemia

HeterozygousIDA 

F
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A2 

 Thalassemia IntermediaMajorMinor

diagnostic 

Gallstone

Chronic liver dysfunctionOsteoporosis

7-9gr/dl

F60-80% 

.

 

 

C:Thalassemia MinorB:Thalassemia IntermediaA:Thalassemia 
Major

1: Decreased Hb A1: Decreased Hb A (20-40%)1: Absent Hb A
2: Elevated 

  Hb A2 up to 10% 
(Normal 2.5%)

2:Hb A2 (always elevated)2: Elevate Hb A2>3%

3: Elevated Hb F up to 
2% (Normal <2%)

3:Hb F (60-80%)3: Elevate Hb F>90% 

 Thalassemia

  Thalassemia

 

chorionic villus 

100 micro gram pure fetal DNA 
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(complete blood count or CBC)

2-6g/dl  2-3million /cumm 

5-10% 

MCH , MCV MCHC Microcytic hypochromic

 anisocytosis , poikylocytosis ,Target cells 

tear drop cells, 

sever basophilic stippling poly chromasia 

Reticulocyte

bodies  HeinzBlood smear 

Howell jolly bodies  

Blood smear early, intermediate & late 

erythroblast 

Peripheral smear from a patient with 
zero thalassemia major showing -beta

more marked microcytosis (M) and 
anisopoikilocytosis (P) than in 
thalassemia minor. Target cells (T) and 

.hypochromia are prominent

Peripheral smear in beta-zero 
thalassemia minor showing microcytes 
(M), target cells (T), and poikilocytes.
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WBC 

WBC 

 meta myelocyte 

0.2% 

SBR 1-3mg/dl 

 

fecal stercobilinogen 

(ineffective utilization) 

TIBC (Total iron binding capacity) Ferreting 

free erythrocyte porphyrine 

Erythroid hyperplasia hyper cellular 

Stippled erythroblastsideroblast 

rect angular

expandedcortex

skull 
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 (Hair on end 

mangoloid 

 Hb Electrophoresis

-  ThalassemiaIDA  - Thalassemia

-  Thalassemia

E-  Thalassemia 

-  Thalassemia

:  



 
  

 

395 
 

hepato splenomegaly 

 

Hemosiderosis , splenomegaly56, hyperspleenism ,viral infection (viral hepatitis)  

chelating therapy 

chelating adolescence young adult 

splenomegaly hyperspleenism 

5-10Splenectomy 

minor

                                                 
56 The spleen is involved in producing protective humoral antibodies, the production and maturation of B and T cells 
and plasma cells, removal of unwanted particulate matter (eg bacteria) and it also acts as a reservoir for blood cells, 
especially white cells and platelets. When the spleen is palpable it has usually reached at least twice its normal size 
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HbIronIron

Therapy)(Transfusion 

Packed RBC10-15cc/Kg

Hb10-12gm/dL

(Hyper-transfusion)12gm/dL

(Super Transfusion)

Blood transfusion

 Whole blood needed in ml = child weight in kg *5* the desired rise of Hb in g/dl 
or Whole blood needed in ml = Desired Hb Level*present level *weight in Kgx3

Blood transfusion

1012gr

triple saline washed packed RBC 

triple saline washed packed RBC 

 

HIV 1-2Hepatitis B & C,

Cytomegalo virusdonor

screening 
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hepatitis B Bed side filter 

Neucyt transfusionspecial cell separator 

Neucyt transfusion:

poly chromatosis 

200mg 

transfusion requirement   Reduced iron overload

transfusion interval 

gerocytes 

pheresis technique iron overload 

Chelating therapy

chelating therapy 

Chelating therapy

DesferioxamineDesferioxamine chelating agentparenteral

25-50mg/kg/day 8-12 hour 

micro infusion pump 

chelating  

ferritin 1000-2000ng/ml 

Desferioxamine
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P(Deferi prone) -F-Dchelating 

75-100mg/kg/day/2-3devided doses

 (arthropathy)  agranulocytosis 

pyridoxin, hydrazin, 

HBED , Defferrathiocine 

Ascorbic Acid50-100mg/day

IronUrine

:Folic Acid Folic Acid 

5mgFolic Acid 

Spleenectomy 

Packed RBC

250cc/kg/1 year
57HyperspleenismSpleenectomy

post spleenectomy sepsis

Spleenectomypneumococcal , Hemophilous influenza 

meningococcal Splenectomy

 New therapeutic Approaches 
(BMT) Bone marrow transplantation: A  

 Stem cells stem cells 

BMT 

HLA(Human leukocyte antigen)  matched sibling donor 

                                                 
57 PRINCIPLES: Hypersplenism can be defined by thrombocytopenia and/or neutropenia resulting from 
blood cell sequestration in an enlarged spleen. In multimorbid patients the differential diagnosis of 
cytopenia is challenging and currently there is no established test for diagnosing hypersplenism. 



 
  

 

399 
 

(Hepatomegaly, hepatic fibrosis, poor chelating)

cheleted 

 

 

HLA  matched sibling donor 30%

BMT 

 manipulationGen 

chemotherapeutics 5-azacytidine , myleran, hydroxyurea 

hydroxyureachemotherapeutic

Butyrate salt Recumbinin human 

erythropoitin 

therapy Gene
Gene therapyGene therapy

Stem cell 

vector

 

ssemia controls program: DThala
 thalassemia screening

thalassemia screening 
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thalassemic(marriage 

counseling)prenatal diagnosis 

 

Prenatal diagnosis

0.025 
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2-Emotional stress of the family1-Use of radioisotope
3- Difficult abortion beyond 22 weeks    

Chorionic villus  

 

    prenatal    

10-12 chorionic villus 

 

(loci) (RFLP)

restriction fragment poly morphism 

polymerase chain reaction (PCR) 

molecular 

.

(Anemia Due to Hereditary Deficiency of Erythrocyte Enzymes)

ThalassemiaStructural hemoglobinopathies

(Immune mediated hemolytic 

anemia)

Mitochondria58(lock)

 

(production)ATP

                                                 
58 Funcion: Synthesis of ATPs & Power hour of cell 
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Glycolytic pathwayHexose monophosphate 

(HEMP) shuntprotective 

Glycolytic pathwayATP

HEMPkreb, s cycle  

oxidative phosphorylation  

ATP

Microcirculation

Glycolytic PathwayATP

(Pliability)Microcirculation

 Glycolytic PathwayPyruvate Kinase

 HEMP Shunt

HEMPGlucose 6 PhosphateNADPH6-

Phosphoglucoronic acidNADPHG6PD

CalatalyzeMethemoglobin

Methemoglobin(Production)

 (aggregate)Heinz bodies

 Heinz bodies

(Stagnate)(Consequently)

OxidationHeinz bodiesReduced glutathione

(GSH)HOxidized HbCheck

GSHGlutathioneOxidizedSG)( GS

GS.SGGSH

HOxidized Hb

HNADPHHEMP ShuntG-6-PD
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G6 PhosphateNADP6 phosphoglucoronic acidNADPH

NADPHGSH(Replacement)

Hb

MethemoglobinHeinz bodies

 

Glucose 6 phosphate Dehydrogenase Deficiency or (G6PDD)
G-6-PD Deficiency          X-linked 

Dominant  

Electrophoresis mobilityOptimum pHKinetic (motion) properties

G6PD(Isozymes)
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G6PD A+G6PD A G6PD BG6PD BG6 Mediterraneanin Greece) 

G6PD CantonChina

G6PDx

frequency

G6PD

(Premaquin, QuininNitrofurans (Nitroforantoin Furazolidon) Sulfons

sulfonamideNaphtalene(Moth balls)ProbenacidAntipyretic(Acetophenetidin, 

antipyrine)Nalidixic acidParaminosalicylic acid Fava beans

Intra vascular hemolysisHbHb Urea

Septicemiaviral hepatitis

  hemolysisOxidant 

  

  

G6PD

 Oxidant 

G6PD

(acystry)

infantHyperbilirubinemia

PhototherapyExchange Blood transfusionKernicterus

Neonatal
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HyperbilirubinemiaG6PDD

Older G6PD

Oxidant

OxidantFava bean

Fava  bean

OxidantHemolysisFava bean

(Not Trigger hemolysis)

hemoglobinurea

(Cardiovascular Compromise)

Type IMildest Form

G6PDA

Primaquine, SulfonamidenaphthaleneVit.K

Newbornhyperbilirubinemia

G6PDDinitial hemolysis

Type IIModerately Severe Syndrome

Fava bean

(G6PD B -and G6PD 

canton)Neonatal 

hyperbilirubinemia
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Viral hepatitis

Viral hepatitisEncephalopathy

TypeIII

non-spherocyticOxidant

NewbornHemolysis

Hemoglobinuria

Febrile illnessHemolysis

(Diagnosis) 

Oxidant induced hemolysisHb

Reticulocyte

Hb

bit and blister

SpherocyteHb UreaReticulocyte

Supravital stainingHeinz 

bodies

Normocytic normochromicPolychromatosis

Unconjugated hyperbilirobinemia

Viral hepatitishemolysis

mortality

G6PD

Reticulocyte

G6PDG6PD

G6PD

Reticulocyte
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Classification of of G6PD Deficiency Variant 
Class Clinical Systems Residual Enzyme Activity 

I Very Severe <2% 
II Severe <10% 
III Moderate 10-50% 
IV None 60-150% 

 KernicterusNewbornNeonatal hyperbilirubinemia

 Cardiovascular  Old children  

  Severe hemolysis 

 Splenomegaly

 G6PDChronic hemolytic anemia

 Thalassemia   
 Structural Hemoglobineopathies 
 Red cell membrane defects  
 Immune mediated Hemolytic Anemia

G6PDD

G6PDD

Fava  bean

Severe Hemoglobinemia

 Sodium bicarbonateAlkalinize

Acid hematinRenal tubules

Renal failureAcid  hematintubules
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Severe AnemiaBlood Transfusion

Immune thrombocytopenic Purpura or Idiopathic 
Thrombocytopenic Purpura or Werlhof Disease 

Idiopathic thrombocytopenic purpura

ThrombocytopeniaPurpuraPetechial hemorrhage ecchymosis

Bone marrow

Megakaryocyte      

ITP

ThrombocytopeniaITP

ITP

ITPThrombocytopenia

 

EtiopathogenesisITP

Auto-immune

ImmunologicSpleenRESAntibody coated platelets

Thrombocytopenia

Glycoprotein

(Auto antigen)Platelet 

Antiplatelet antibodiesIgGIgM

PlateletImmune complex

RESAntibodyFCRESFCReceptors

bindPlateletsPhagocytosis
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SpleenLiverPlatelets(Sequestration)

PlateletIgGPlatelets

IgMLiver

AntibodiesMegakaryocyte

PlateletsMaturationProduction

 Platelet

ITP

MeaslesVaricellaRubella

HIVEpstein Barr virus

Autoimmune

EpidemiologyPurpura

PurpuraChronic

(season)HLAB-8B-12ITP

   Classification

Acute ITPthrombocytopenia

Relapse

Infection

Chronic ITPThrombocytopenia

(Initial Attack)

thrombocytopenia ITP 
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SLERheumatoid

Chronic ITP

 Acute and Chronic ITP
Features Acute Chronic

Duration 4-6 Weeks >6month/years
Onset Acute Insidious
Peak age incidence 2-6yes All age
Sex predilection None F: M 3:1
Antecedent infection Common Unusual
Hemorrhagic bulla
(Oral Mucosa)

Common
in severe cases

Rare

Eosinophilia/Lymphocytosis Common Rare
Associated Immunological 
abnormalities

None 20%

Spontaneous remission 80% Uncommon

Immune Thrombocytopenic Purpura

BruisabilityPetechia

 Petechia Ecchymosis

Ecchymosis

10000/cumm

Bleeding



 
  

 

411 
 

HematemesisMelana

Anemia

 Anemia

Tip

Splenomegaly

Secondary purpura

Chronic ITP

HematuriaGastrointestinal bleedingSevere 

epistaxisAdolescentMinorrhagia

ITP[Complete Blood count(CBC)}

Platelets<100,000/mm3

(Mean platelet volume)Capillary fragility test

Bleeding timeProthrombine time  Partial 

thromboplastine timePlatelet antibody70 -90%

 

Bone MarrowMegakaryocytes

Megakaryocytebudding cytoplasm

EosinophilsPrecursor)  (Myeloid

ErythroidBone MarrowsLeukemia 

Aplastic anemiaTumor cell infiltration

ITP

Infiltrative LeukemiaAplasticAplastic 

Anemia 
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WBC

DLC 

 

 ITP 

 purpura Bruising

ITP

Hess (Tourniquet) test 

BT 

 PPT( Partial prothrombin time)Partial Thromboplastine  time(PTT) 

ITPAnti-nucleated antibody 

ITP

IgGIgM  

ITPThrobocytopenia

Drug induced thrombocytopenia

QuinineHeparinNSAIDs,AnticonvulsantsCephalosporinSulfonamide

LeukemiaHepatosplenomegalySternal tenderness

LeukemiaLeukemia

Aplastic anemia

Blood count.

Hypersplenism Thrombocytopenic purpura splenomegaly

 HypersplenismPortal  vein 

thrombosis  
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Thrombocytopenia with absent radii (TAR) (Congenital Amegakaryocytic 

thrombocytopenia) , Congenital platelet defects, Fonconi syndrome                

Congenital platelet defectsGiant platelets 

Thrombotic thrombocytopenic purpura(HUS) 

Hemolytic Uremic SyndromeDIC 

Management of Acute ITPPlatelet

Platelets

(Supportive Treatment)

Volproid acid 

20000/mm3Platelets

PlateletSurgeryPlatelets

 

SteroidsPlatelet antibodies production

PlateletPlatelet
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1-4mg/kg/day2-3weaks 

Platelet20000/cmm

response

Platelet

ITP

Platelet

Platelet

Intravenous methyl 

prednisolone(30mg/kg/day/devided 3 doses  )

Platelets

(IV-IgG) Intra venous Immunoglobulin
IV-IGFC receptorsplatelet

antibodies

Platelet

IV-IgG
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Total dose2g/kg0.4gr/kg/day

1g/kg of IV IG

ResponseRapid responder

Responsepoor

responseChronic ITP

   Anti Rh (D) Immunoglobulin Therapy: 
 Rh Anti Rh(D) Immunoglobulin Therapy

Antibody coated PlateletsAntibody coated RBCFC Receptor

IV-IG

Anti Rh (D) antibody

Platelet

25 g/kg

  Immunosuppressant

Cyclophosphamide, Azathioprine, Vincristine

Splenectomy

Fresh blood & Platelets Transfusion  
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Platelets Transfusion( 10cc/kg)

 

 Spleenectomy

Splenectomy

 

Steroid IV IgG Platelets Transfusion

 ITPSteroid, Anti Rh IG IV IgG

 

 Uncontrolled bleeding
(60-85%)Splenectomy

PlateletAntiplatelets antibodiesSpleenRES

 Antibody coated platelets

SplenectomyPostsplenectomy Sepsis

EncapsulatedMeningococcalPneumococcusH. 

Influenza  Chills

Coma DIC

Spleenectomy

Splenectomy

Prophylactic penicilling(+)

SplenectomyMeningococcalH.InfluenzaPneumococcal

Splenectomy

   Plasmapheresis
Splenectomy
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Intracranial Hemorrhage
Platelet20000/cum

ICHIVIgAMethyl prednisolonePlatelets 

transfusionPlatelet

Morbidity

SplenectomyDecongestive

DexamethasoneManitol

Management of Chronic ITP
PlateletsHemorrhage

ITP

Platelets 

Thrombocytopeniaduration 

 

 

CorticosteroidITPCorticosteroids

Immunoglobulin0.4-1.5/kgChronic ITP

Resolution

Immunomodulatory

Anti-Rhesus D(Anti Rh D)RhAnti-e-globulin

Rh- DPlatelets

Venca alkaloidsdanazolImmunosuppressive drugsCyclophosphamide
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AzathioprineCyclosporine

 therapyVenca loaded platelet 

 10000/cmm

Splenectomy

(Bleeding Disorders) 

(Physiology of Homeostasis)

Homeostasis

Spasm 

Myogenic spasm

(Action potenccial)

spasm

(Platelets Phase)

ADP thromboxaneserotonin

Platelets plug
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plug

(Clotting mechanisms)

(Clotting Plasma Phase)

Common pathwayextrinsicintrinsic 

   common pathway  

fibrin clot  

 

(Disorders Associated with increased bleeding tendency) 

 purpuraProlonged bleeding time  

Prolonged clotting time) 

Purpura

Petechia(Small pin point hemorrhage)ecchymosis ( large superficial 

hemorrhage ). 

Purpura

vascular integrity

Bleeding timethrombocytopenia

(PT) Prothrombin timecoagulationextrinsiccommon

(Activated partial thromboplastin time) APTT common pathway

intrinsic

DICcommon 

pathwayPT

XIIIAPTTPT
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bleeding timeVIIIIX

AB

:

petechiaecchymosis

injury

purpuraclotting

hemophilia

ecchymosis spot

nodulesindurations

 

clotting 

 

 

 

purpura

 

-bleedingcoagulation

 

(Increased bleeding time)

 Idiopathic thrombocytopenic purpura (ITP) 
 Purpura secondary to aplasia and leukemia 
 thrombocytopenia 

 Anaphylactoid Purura
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(Increased clotting time)

Prothrombine time (PT)VII

APTT

VIIIXXIXIIvon 

willebrand's disease

(Mixing study)

PTAPTT

Vit K

Sever liver disease 

stageVX

DIC

(Plasma Coagulation Factor Deficiencies)

 hemophilia Ahemophilia Bvon willebrand's

Inheritance

X-linked recessive
 does 
autosomal dominant

autosomal recessive
do

Factor deficiencies

 VIII
 IX
VIII and      
         
XI 
V
V, X, XII, XIII

Disease   
Hereditary disorders
  Hemophilia A
  Hemophilia B
  
  vascular factor
  Hemophilia C
  Para hemophilia  
  Factor deficiencies
Acquired disorders : Deficiency of vit K dependent factors, Hemorrhagic 
Disease of the Newborn, Liver disorders, Malabsorption, Acquired 
Hemophilia, DIC (disseminated intra vascular coagulation)
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Hemophilia

VIIIHemophilia AIX

hemophilia Bx-linked recessive

     hemophilia 

traitsporadic mutation 

PathophysiologyIXVIII calcium , 

phospholipidcomplex  (Common)thrombin

thrombinfibrin clot

VIII

(Component) (factor VIII related 

Ag)(F VIII-Ag)(F VIII Coagulation)

hemophilicF VIII Coagulation  F 

VIII Agvon willbrand's

F VIII Ag

Hemophilia:

Hemophilia A( Classic Hemophilic) VIII

 

)Hemophilia B( Christmas Diseases IX

Hemophilia CXI

VIIIIX

Hemophilia
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(Factor level<1% of normal)Sever

(Factor level between 1-5%)Moderate

 

Mild (Factor level>5-30%

  IX VIII

X

X linked recesseve

(Trauma)

 VIIIIX

Circumcisions
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hemarthosis

Hal mark)(

)(weight bearing joints

Hemarthrosisankylosissynovial

atrophyChronic arthropathy

chronic arthropathy

hemophilia 

hemarthosis

(disability)

shock

hematuria

extraduralsubdural

intracerebralTrivial trauma
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( Intra cranial Bleeding or Hemorrhage)ICB

 

bleeding timeProthrombine Time ,  Thrombin Time ,

TimeClottingthromboplastine time

VIIIIX

assay ) (50-

150u/dlVIII

VIIIIX

adsorbed plasma

XIIXIXIX adsorbed

XIIXIVIIIVAPTT

(Correction)adsorbed plasmaIX

APTTadsorbed plasmaF VIII

Arthropathy Hemarthrosis 

HIV,HCV HBV  

 VIII IX

Management

 

  

 (Rehabilitaion) 
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(Comprehensive care)

hematologistorthopedic surgenphysiotherapist, dentist

NSAID

Replacement therapy

VIIIIXFresh 

Frozen Plasma (FFP)cryoprecipitateConcentrate 

Recombinant cryoprecipitatedonorF VIII

von will brand factorfibrinogen FFP

cryoprecipitate

FFPunitVIII/IX 200 unitunit

cryoprecipitate100 unitVIIIunit

VIIIhalf life

IXunitIX

FFPcryoprecipitate

HIVhepatitis B& CCMVtransmissionblood

VIII
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porcine recombinant factor VIII

 prothrombine complex concentrateIX

 VIII50U/kg

VIII

20u/kg .

Hemorthrosis

VIII25unit/kghemarthrosis

arthropathysequelae

partial thromboplstine timeAHG

 

(Immobilization) 

aspiration 

orthopedic

AspirinIndometacinbutazolidone

hemophelia

paracetamolpethedinediazipam

Home infusion

hemarthrosis

tingling

hemarthrosisFFP

cryoprecipitate factor concentrates
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reconstitution

Prophylactic therapy

FVIII10-20unit/kg

hemophiliac

Surgical procedure

Hemophilicelective

hematologistsurgeoncoagulation laboratory

collaboration

VIIIIX

inhibitors 

antiplatetes 

 

Drug Therapy

Epsilon aminocaproic acid (EACA)Tranexamic acidinhibiter of 

fibrinolytic enzyme)clot(Lysis

hemostasisrenal failure

hematuria

Desmopressin acetatehemophilia

Classic Type I von willebrand

VIII

Diminished 

response)(hepatitisAIDS
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danazolVIIIIX

 

Fibrin glue

VIIIIXcoagulation

thrombinfibrinogen

fibrin

Antenatal diagnosis of hemophiliaantenatal

IX VIII

radioimmuno assayVIII

procogulantamniotic fluid fibroblasts

DNA Probehemophilia

antenatalchorionic villus

chorionic villus

prenatalOligonucleotide primerspoly merase

(PCR)

Carrier detection

F VIII C F VIII Ag

F VIII CF VIII Ag

DNA

mutation

Social Aspects

Psychological

psychological

(Genetic counseling)antenatal

hemophelia
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Acquired Hemophilia
hemophilia Acquiredhemophilia B

VIII, IX

inhibitor

hemophiliaLowhigh responder

hemophiliaLow responderVIII, IX

high responder

Porcine factor VIII:1 
Activate prothrombine complex:2 

Activated factor VII:3 
Removal of inhibitor by plasmopheresis:4 

Use of Immunosuppressive agents:5 
Use of recombinant factor VIII/IX:6 

hemophiliaunit

Von will brand disease (VWD)
autosomal dominantvon willbrand factor

VWF

endothelialPlasmaVIII

VWDhemophilia

Akinbleeding time

VIIIhemophelia

 

Disseminated Intra Vascular Coagulation (DIC) 
DIC

Septicemiaasphyxia

hypothermia prematurityburnmalignanciescollagen disorders
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DICTrigger

DIC

DIC 

1) Bacterial (Septic Shock): Meningococcal, S. Aureus, Pseudomonas, E. coli, 
Klebsiella, proteus, H.I, salmonella, Group B Streptococcus.  
2) Viral: Disseminated varicella, measles, cytomegalovirus, encephalopathies, and 

acute hepatitis.  
3) Fungal: Candida, histoplasmosis, aspergillus. 
4) Others: Malaria, rickettsial, Rocky Mountain spotted fever.  
5) Tissue injury: Head injury, multiple fractures, crush injury, shock, hypothermia, 
hyperthermia, burns.  
6) Malignancies: Acute leukemia (mainly promyelocytic) neuroblastoma, 
rhobdomyosarcoma, histocytosis X.  
7) Venoms or Toxins: Snak bites, insect bites.  
8) Hematological disease: Incompatible blood transfusion, paroxysmal nocturnal 
hemoglobinuria, sickle cell anemia, acute iron toxicity.  
9) Neonatal causes: Septicemia, birth asphyxia, hypothermia, respiratory distress 
syndromes, sever Rh incompatibility. Necrotizing enterocolitis, congenital 
infections (cytomegalovirus, herpes). 
10) Obstetric complications: Pre eclampsia, abruptio placenta, septic abortion, 
retained fetus, intrauterine death, amniotic fluid embolism, maternal toxemia.  
11)Collagen vascular disease: juvenile rheumatoid arthritis, acute vasculitis, 
systemic lupus erythematosus.  
12) Miscellaneous: Major surgery, purpura fulminant, congenital malformations. 
Heat stroke, graft reactions, diabetic acidosis, acute pancreatitis, giant 
hemangioma.  



 
  

 

432 
 

 DIC 

Pathogenesis    

 

: 1VX activationproteulytic enzyme 

Activation of factor XII: 2 
Activation of extrinsic pathway by release of tissue thromboplastin: 3 

clotting

fibrinolytic system

fibrinogensplitting peptide A and B plasminogen
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fibrinolytic systemfibrin monomeraseD. Dimers

Fibrin monomerasepolymerasefibrinplasminfibrin 

split products

D. Dimmersfibrin split productsDICpathognomonic

ThrombinVIIIfibrin polymerasefibrin 

split productThrombinaggregation

thrombocytopenia

DICpathologicalcompensatory

Dynamic interplay

fibrindepositionfibrinolysis 

DICthrombo embolic

necrosis ischemiaclotting 

fibrin split productsFSP

hemorrhage, 

(Red cell fragmentation)Shock 

(Easy bruising)ecchymotic patches Purpura

thromboembolic 

phenomenon)(oliguria hematuria failure

Acute renal ileus

(distress)DIC

DIC
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 DIC Purpura ,ecchymotic patches

DIC

XIIIVIIXV II(Prolonged Pt, APTT and TT)fibrinogen

Anti-thrombin III heparin cofactor IICprotein

fibrin split factor products

micro angiopathic hemolytic anemiafragmentation

fragmented(Distorted)

contractedspherocytes

schistocytes

hemolysishemoglobin

Lactic acid Dehydrogenase LDH

haptoglobin

  failureacute fulminant liver

hemolytic uremic syndrome 

DIC FLFAVIII CVII
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IX hemolytic uremic renal 

failure

(elimination)(aggravating)

,acidosiselectrolyte disturbances hypoxia Shock

  veno 

punctures anemiacells 

packed purpura fulminant meningococcemia infection

hydrocortisone Vit K

Vit  K

 (Replacement Therapy)

FibrinogenFFPcryoprecipitate

fibrinogen150mg/dl

)infants(FFP 10-15cc/kg0.5-1 unit

Platelete concentrates

50000/µLfibrinogen

75mg/dl

Heparin 
Heparinthrombin systemphysiologicProteulytic

 thrombinIXaXaheparin

DICDIC

FSP

fibrinolysis15-20unit/kg/h
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30-70unit/kg/6rourlyheparin

APTT1.5-

2times

Effects of DIC on different organs and symptoms  

 
Exchange transfusionexchange blood transfusion

 Circulating fibrin split products (FSP)  
 Activated procoagulant.  
 Toxins 
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exchange transfusion

platelets  DIC

MortalityDIC

PT>1.5timesAPTT>2.5times

Blood transfusion 

 

 

 

 

 

 

 

CPD ( Citrate Phosphate Dextrose ) 

CPDA ( Citrate Phosphate Dextrose Adenine ) 
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CPD

 

 

Acute hemorrhage

tachycardiaHypotension shock

deceptive

Hemodilution

peptic ulcer Esophageal varices Nasal bleeding

PerinatalAsphyxia 

Pallida

Megaloblastic anemia IDA

Hb6gr/dl

CHF

Refractory anemia

Exchange Transfusion
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platelet fresh bloodsepsis

bleeding

Fresh blood

. 

SELECTION OF DONOR
Donor

.

donor   MalariaSyphilis infective Hepatitis

donor 

The ABO Blood group 
British people Ab normally 

present in serum
Ag present in 
cell

Name of Blood 
group

3%NilABAB
42%Anti-BAA
8%Anti-ABB
47%Anti A and Anti BOO

Transfusion practices

tube

0.9%

Hypotonic

Ca Ringer LactateRecalcificationCitrate

clotting
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bageset

Red Cell

Cross match incompatiblewhole blood

auto immune hemolytic anemia

Test dose

Reaction

exchange transfusion 

              RBC volume 200cc  
480cc     plasma volume 280cc 
               Sodium citrate, dextrose, potassium plasma acid 

Whole blood  
480cc

preservative Anti coagulant

C.P.DCitrate phosphate Dextrose) 

Citrate, phosphate, dextrose, adenine) CPO-A                             

CPD

exchange 

Transfusion  Bypass

CPDCPD-Amanitol
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viableNon viable

V 

2-3 DPG

O2

ECFLactatePH

O2

Note:                 volume 300 cc 
        One unit    Red cell volume 210 cc 
                          Plasma   90 cc  
                          No Ig or clotting factor 

Packed Red Blood Cell

Hypo tonic

Hemolysis

donorCMVFebrile 

reactionFrozen

: Indication 
Improvement of O2 carrying capacity, chronic anemia, 3-Hyper transfusion 
program to improve Nutrition Growth    
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-O2

Packed RBC15 ml/kg

CHF  (2-4cc/kg)multiple small 

transfusion  Frank CHFExchange Transfusion 

 Packed RBC5cc/kg   

 Packed RBC WBC 

CMV  

packed
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     (Capillary refilled)

 20-25% 

  

 

       

    35-40   

      

Refilled)Capillary( 

  

 (pp)  

 15mmHg     

 > 1ml/kg/h

 30-35%

 

<1ml/kg/h 

 50%

Granulocyte Transfusion

Whole blood

Whole bloodleukopheresis

Neutrophil  500/cumm)

allo immunization

30x109
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HLA Allo immunization

 CMV

Irradiationleukocyte depleted blood

Plasma and plasma components  
 (Fesh frozen plasma) fresh blood

Dehydration

 Fresh blood Coagulation disorder

afibrogenemia  Nephrosis

Albumin

 10cc/kg

Platelet Transfusion

transfusion platelet life span

immunogenictypingcross match

  

thrombocytopenia

hypo plastic pancytopenialeukemia

destructions of plateletsperipheral hyperITP

Sepsis

thrombocytopenic hemorrhagetemporary 

homeostasis)(

Note: Thrombocytopenia due to septicemia + DIC  
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 Life threading hemorrhage in children eg immune thrombocytopenic aplastic 
anemia  

Choice of blood type
incompatible donor

 inevitable 

-RhRh-

Cross match

incompatibility 

bag  2,5 kg 

10000/unitallow 

immunizationWBC 

Auto log blood transfusion

 

IgGanti Rh+ Ab anti 

A&AB anti B&ABIgM

 

Exchange Transfusion

CPDnegative ORh

Erythroblastosis fetolisumbilical vein

20cc20cc

  

Exchange transfusion

HIV,CMV,NEC,Hepatitis

Exchange transfusion
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hemolytic disease of new born 
 cordHb10g/dl 

Reticulocyte

DIC 
Severe infection  

RD Syndrome 

Mothers group                     baby groups                         transfusion with  
OAB
AAA
OBO
OOB
OBA
O-A+O-

Complication of blood transfusion
Non-immune 
Circulatory overload  
Transfusion of infection  
Hemosidrosis 

Immune 
Hemolytic reaction
Febrile reaction
Allergic reaction 

 Hemolytic reaction

hemolytic reaction

Etiology
Blood group incompatibility 

Destruction of donor cell because of allo ab in recipient blood 

Destruction of recipient blood  

freezing

Clinical feature 
Pain at transfusion site

dark urineDIC

Signs/Symptoms

Reaction 
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Flushing, bleeding

Delayed reaction 

Delayed reaction transfusion

Recipient Allow Abdonor 

Diagnosis

donorrecipientre examining

 Repeating of the cross matching.

free Hb

Treatment

out putDiuresismanitol

DICHeparin

put outRecovery 

 Allergic reaction  2%  urticaria

wheezingarthralgia

blood transfusion 

anti IgA 

wheels

anti-histamine adrenalin

washed Red Cell
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corticosteroidAnti-histamine

 

 

 

 

ABO 

  

 Rh

 

ABO
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 DIVC

 

DIVC

 

 

 

DIVC

 

  

 

  

  

  

Dialysis
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5-10 cc

      

        

    

  

 

 

 

 

 

 

 

 

 

DIC 
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2mg/kg 

 

  

 

 

 

K,Na,Urea

  

10-20% 

40-41

DIVC
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Quincke

IgA

 IgA0.05mg/ml2mg/ml

IgGIgA

1/1000

 AAnti IgA

1/256

 E
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CGR

Polaramine 

10mg/IV

 

 

  

824

  

 

  

  

CGR
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 5g/dl

 

  

Hepatalgia

 

 

  <2ml/kg/h

 

 CGR

(Ferusmid 250mg 

 WBC
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 60

 

 

Multiparas

ABOIg-G

C3

Hem 

KiddDuffykill
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:

 

 

 coombs

 

HAV (+)HBV (+++)HCV (+++)AIDS HI V  CMV 

EBV

Prions

250 mg

1mg3mg 100 

200

)Talasemia major
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Desferrioxamine-B   

              Desferrioxamine-B  

     

       2Desferrioxamine-B
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Oliguria1cc/kg/hourOliguria

Dehydration 

Abdominal massflankSupra pubic

Headache Hypertension 

Edema

Edema

Polyuria5cc/kg/hour

ARFDMDiabetes insipidus

(pain)Flank 

GN 

pelvisCosto vertebral

Supra pubicUrethra

:

 acidosisRenal tubular
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Alport's syndrome cystinura, 

renal tubular acidosis, poly cystic kidney , hypercalciureaoxalosis 

dysuriaHematuria, Anuria, edema

Fever Irritability

 

Kidney Physiology   

Anatomo physiology 

Retroperitoneal

120-200gr

10-12cm5-6cm

(Longitudinal)

Microscopic

Renal cortex

Renal Medulla

Nephron

Nephron(Functions unit of the kidney)
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  Anatomo physiology of Kidney

 
 Anatomo physiology of kidney :

40
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10%

8040%60%

(Waste product)  

Tubules Glomerulus

Glomerulus(Glomerulus)(Malpighi Corpuscle)glomerulus

Malpighi corpuscle  

AnatomistMalpighi Marcello

glomerulus

60mmHg

filtration.

Afferent arteriolesefferent arterioles

Bowman capsuleBowman 

capsulesBowman William

   Anatomist, Physiologist

Ophthalmologist1816-

1892Bowman capsulesAnatomist

Bowman capsules 

Tubules

 Nephron
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Tubules

Bowman capsules

Proximal tubulesProximal tubulesloop of Henley   

descending portion Ascending portion

descendingAscending limb

ThinAscending limb

Distal tubule

Thick

Distal tubulesCortexDistal 

tubulesCortexductCortical collectingCortical 

collecting ductMedullaCollecting duct medulla

Collecting ductMedulla

Collecting duct(Large collecting duct)collecting 

ductLarge collecting ductMedulla

CalycesCalyces(Pelvis)

Pelvisureter

4504000

Bowman capsules

Proximal tubuleslarge collecting duct

99%

Interstitialperi tubular capillary 

G.F.RGlomerular filtrate RateG.F.R

125mL/mintGFR24hours

180liter/days180Litures
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G.F.R99%1

 

Why are large amount of solutes filtered and then reabsorbed by the 
Kidney 

GFR

Glomerular filtration 

G.F.R

GFR

GFR

3LiterG.F.R180liter

 

 

 

 

 

 

(Execration of Metabolic waste product) 

Urea

CreatinineCreatine 
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Uric AcidNucleic acid

 

(Regulation of acid base balance) 

PH

PHPH

7,4

PH

H  

(Regulation of water and electrolyte balances) 

2500ml

1500cc60%700cc28%150ml6%

6%150CC

Out put
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somatic

 

G.F.RJuxta 

glomerular cellRennin

globulin2Angiotensinogen

HypertensenogenIAngiotensin

IAngiotensinConverting

Angiotensin IIAngiotensin II Angiotensinase

Angiotensin III

IIAngiotensinVasoconstrictor 

Adrenal

Aldosterone

AldosteroneNaH2O

Erythropoietin

RBC

ErythropoietinHypoxia

ErythropoietinBone Marrow

RBC
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Hemodialysis

 

Erythropoietin 

(Gluconeogenesis)

(Vit (D 3)  )

Vit (D3)Vit(D3)

(Exogenesis)(Cholecalciferol)

Hydroxylation

25- hydroxy cholecalceferol  

VIT (D3)(Endogen)VIT (D3)

7.dehydro cholesterol

Cholecalciferol

Cholecalciferol 25- hydroxy 

cholecalceferolVit(d3)Activity

D3

 hydroxy 

cholecalceferol25-Hydroxylation 

hydroxy cholecalceferol1,25 Di

Vit(D3) 

 

DetoxificationBenzoic acid
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Urinary tract infection
 

    

        

Parenchyma Pyelonephritis

pyelites, cystitis, urethritis,urethritis

(UTI)

Parenchyma

10
5

(UTI) 

Incidence
Neonatal

child 

hood

Valva
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1- 3%

(UTI)

hypospediasis, phemosis 

(ETIOLOGY)

(UTI)E-coli

(periuretheral)

pseudomonas, klebsiella

StaphylococcusProteus

Ascending 

(UTI)

Stasis

Stasis

 (Immune incompetency)(AIDS)

Immune suppressiveMalnutrition 

 (Instrumentation)

 

 (Reflow)(Vesico ureteral reflex)

 

 (Congenital narrowing  of ureter , congenital phimosis

urethral stenosis,  

 paralysiscongenital 

meningo myelocell, paraplegia 

 Neurogenic bladderMeningomylocelllumbosacral region

NeoplasmSpasticflaccid 

 Urethral valve. 
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 hypokalemia, hypertension, D.Mhypercalciuria 

 (Hemotogenous or  blood stream)

InfectionSepticemia

 

(Pathogenesis) UTIuropathogenic

uroepithelial

Fimbriae

(Surface)FimbriaeReceptors

Recognize Epithelial cell 

membrane

fecal flora 

 UTIfecal floracoli form 

IgA 

DMPH 

virulence 

 VUR  

Cystitis

pyelonephritis

)(Vesico ureteral reflux

parenchyma  pyelonephritis

. 

Vesico ureteral refluxUTIVesico ureteral reflux

VURpyelonephritisVUR
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Cystitis

VUR

VUR 

parenchyma

(scarring)

Anomaly, obstructionVesico ureteral reflux

   UTI85%  

Acute Renal Cystitis: 1Cystitis

petechia   Hemorrhagedetrusor 

uretero vesicle junctionVUR

Cystitis Cystic a 

VURTransient reflux 

P1 

VUR ascending recurrent pyelonephritis 

E coli   P1 antigen

(Scares)chronic cystitis Distal 

urinary Tract obstruction 

Acute pyelonephritis: 2

parenchymaCortexMedullaPelvis 

MedullaPMN
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Abscess Acute pyelonephritis

Renal scars chronic 

pyelonephritis

(poor 

weight gain)LethargicSepticemia

)(Older infantMicturition 

 convulsion older childrenDistal

hypo gastric pain, dysuriaMicturition, 

frequencyurgency (foulsmelling)

hemorrhagic cystitis Hematuria 

 voiding discomfort  

 Irritation of external genitalis 
pyelonephritisflankToxic

Gross Hematuria UTI

Distal urinary tract

cystitis pyelonephritis

pyelonephritiscystitis

Dysuria urgency, frequency

angle tendernesscost vertebral

ESR

leukocytosisWBC frequently 
>20000/cumm

Usually WBC normal 
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Diagnosis

Complete urine examination 

0-40c

(False negative, false 

positive) 

(Toilet trained)

(collection bag) 

Catheter

22 or 25gajesupra pubic 

Refrigerated

Urine analysis pyuria

high power fieldBacteriuria

cc105Urine analysispyuria

UTIpyuriapyuria

Microscopic Hematuriacystitis

cast  Proteus

leukocytosisNeutrophelia

30%  UTICreatenin.
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Urine culture -

-

KUB 

IVP, IVU , Voiding cystourethrography(VCUG )

Acute Renal scanning

pyelonephritis

Vesico ureteral reflexcystourethrography

pyelonephritis

BUN Ceatinin 

Other laboratory evidence of pyelonephritis. 
 Increased in bacterial anti-body in blood 
 Transitory decrease in the renal concentration. 
 Presence of antibody coated bacteria in urine. 
 Positive blood culture. 
 Increased in lactic dehydrogenate enzyme in urine. 
 Increased in C reactive proteins in blood. 
 Intra venous pyelography, I. V. P  

 Isotope nephrogram 

UTI

(recurrences) 

type 
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(General Measures)

Stasis

dysuria30-60 mg/kg potassium citratePyridine 10 mg/kg/day

UTI

IVP

Antibiotic10-14 

(Newborn)

UTISepsis100mg/kg/day 

Ampicillin

5mg/kg/day 

Gentamycin

Ceftriaxonecefotaxime

50-75mg/kg100mg

Older infants and children
Pyelonephritis

fever)flank(Parenteral bactericidal

Cefotexim 100 mg/kg/24 hours/single or 12 hourly

Ampicillin 200mg/kg/24hours/3 Divided dosesGentamycin

 

Co- trimexazolAmoxil

- 

Dehydrated 
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treatment 

failure 

cystitis elementary school children  

cystitis 

 

UTI

Doses/dayDose (mg/kg/day)Drugs
26- 8 mg of trimethoprimCo- trimexazole
2- 3 30- 50 mgAmoxycillin
320- 40 mgCefaclor
2- 350 mg Nalidixic acid
175 mg Ceftriaxone
1- 2 8mg Cifixim 
divided into   4  25-100mg Cephalexin     
2 10- 15 mg Ciprofloxacin     

:

Doses/dayDose (mg/kg/day)Drugs
3100 mgAmpicillin
1- 25- 7, 5 mgGentamicin
1- 215 mg Amikacin
2- 3100 mgCefotaxime
175 mg Ceftriaxone

 

UTISever vesico ureteral reflux Hypertensionchronic renal 

failure 

UTISever vesico ureteral reflux

UTIamoxicillin(20mg/kg),  
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Co- trimexazole(2mg/kg)Nalidixicacid (12,5mg/kg) ,   1mg/kg  Nitrofurantoin

   

UTIFollow- upUTI

Urine 

Acute Glomerulonephritis (AGN)

Oliguria, edema

Hypertension

hypertensive encephalopathy, anuria 

AGNImmune 

complex disease

Acute post streptococcal Glomerulonephritis

Glomerulonephritis

i Henoch schonlein purpura. 
ii Crescentic (Rapidly progressive) Glomerulonephritis 

iii Hemolytic uremic syndrome. 
iv Sever intra vascular hemolysis. 
v Infectious (Hepatitis B, Bacterial endocarditis, infection).59 

vi Mesangio capillary glomerulonephritis. 
vii IgA nephropathy. 

viii Familial nephropathies. 
ix  

ACUTE POST STREPTOCOCCAL GLOMERULONEPHRITIS 

                                                 
59 Meantime: the thin membrane supporting the capillary loops in renal glomeruli (mesangial) 
Complement: Complement C3: 
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Pharyngitis

Impetigo

Beta HemolyticA

pharyngitis 

12-449 pyodermia

3-1pharyngitis55-25 75pyodermia 

Nephritogenic 

typeImmune complex

AgAntibody

Immune complex

) complement system(Antisreptolysin O, anti streto konase, acid 

hemotine-

pharyngitispyodermia

Streptococcus ,

ECHO

Pathology

Ischemic(capillary loop)

MesangialPMN

IgGComplement
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Glomerulonephritis 

Sub 

epithelialInterstitial

Complement C3

Ag
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{Anti streptolysin O (ASL)} Anti-streptokinase

 : ( tonsillitis ): ( impetigo )

beta streptococcus 

cola colored 

(puffiness eye)

oliguria

(Smoky brown)Micro 

hematuria hematine acide

OliguriaAnuria
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Hypertension

70- 80%

hypervolemia,Vasospasm  Rennin 

convulsionComa

A.G. 

NHypertensive encephalopathy

Drowsiness

Hypoxia

hyper volumiae

hyper volumia

Oliguria

Diagnosis

Renal biopsy

cola colored 

 Acute nephritis 

30-50%Microscopic Hematuria

CastsGranular castsWBC

(UTI)

 

ESRHemodilution   Normocytic 

AnemiaTLC DLC  
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complement (C3) level 

hypo complementemia

 membrano proliferative GN

Biopsy 

Serum electrolytes Oliguria(hypo 

kalemia) 

Evidence of streptococcal Infection 

throat swabAntibiotic

SwabHemolytic streptococcus

naso pharynx streptococci

post streptococcal GN 

Raised ASO titer ASOPharyngitis 

200unit/ml

Streptozym test ASOAnti hyalurindaseDNA ase- 

B TiterTiter

Complement

 Renal function testcreateninurea

hypoprotienemia  Albumin

Prominent vascular Marking

Pulmonary edema ) hyper volemia Pul-infection

renal biopsy Glomerulonephritis 

Acute renal failure persistent hypo complementemia 
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i Urinary infection

ProteinuriaHematuria

 

ii Thrombocytopenic statusHematuria

Purpura  Low platelet counts  

iii Hemolytic uremic syndrome 
iv Henoch schonlein purpura 
v IgA nephropathy  

vi SLE 
vii Infective endocarditis  

viii Membranous proliferative glomerulonephritis  

Management

Penicillin

Anti-biotic 

Mild oliguriaNormal 

blood pressure

blood pressure 

Bed rest 

 Mild hypertension

 

Diet 

Urea

insensible loss 

Urine
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 outputover hydration

hypertensionL V F 

Weigh

)Accumulation((intake)

  Sever oliguria 

endogenous catabolism 

Diuretics

Massive edemarenal function

Left- ventricular failurepulmonary

Furosemide (2-4mg / kg) 

Hypertension

hypertension 

Mild

BP

ModerateAnti-hypertensive

NifedepineDiuretic

SeverInj-HydrulazineNefedepine

hypertension 

Anti-bioticPharyngitisPyodermia penicillin 

Anti-bioticrenal disease 

Cardio vascular failureHypertension 

Furosemide Heart failure Diuresis

Venesection200- 400cc

(limb)

(Rotating tourniquet)Venesection

SupportDopamineDobutamin
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Prolonged oliguria

UreaUrea

Anuria

Dialysis 

Hyperkalemia

Cation exchange resins 

 

Complications

Pulmonary 
congestion

Acute renal failureLeft ventricle 
failure

Hypertensive 
encephalopathy
Note: Dopamine (Inotropic) -    Neonate    IV Infusion 1-20 µg/kg/minute 
    Children   IV Infusion 1-20 µg/kg/minute 
                                               Maximum dose 50µg/kg/minute        
Effects are dose dependent 
       Low dose 1-5µg                              in infusion  
1) Increased renal blood flow 
2) Increased urine out put  
3) Minimal effect on heart rate & cardiac out put  

 

Intermediate dose    5-15µg/kg/minute    
4) Increased renal blood flow  
5) Increased Heart rate & cardiac contractility  
6) Increased cardiac output & BP  
7) Decreased renal perfusion  

 

 

Outcome& prognosis

Chronic glomerulonephritis 

child hood

HematuriaProteinuria

Hematuria Proteinuria

 Hypertension

A.G. N - 
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hemolytic streptococcus

Glomerulo abnormalityRenal failure

Renal biopsy

 (Nephritic syndrome)

!

 Massive or heavy proteinuria (mainly albuminuria)

 Hypo albuminuriaEdemaHyper lipidemia

hypo gamma Globulinemia, Hypertension,hematuria, Azotemia 

 

4mg/ m2/hour or 40mg/ m2/ 24 

hours   

40mg/ m2/hour

1g/kg/day or 1g/ m2/ 24 hours   hallmark  

Massive proteinuria(>3g/1.73 m2/day) 

proteinuria

proteinuriaproteinuria<0.5g /m2/day 

pyelonephritis ,renal cystic diseases ,obstructive uropathies  mild 

glomerulonephritis 
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Acute post streptococcal glomerulonephritis ,mild henoch schonlein 

purpura, sever pyelonephritis, chronic glomerulonephritis hemolytic uremic 

syndrome   (0.5-1gm/ m2 /day) proteinuria

proteinuriasever (>1gm/ m2/day )  

 

 

 

Minimal change nephritic syndrome (MCNS) 

Steroid 

Nephrotic syndrome with significant lesion

Steroidchronic renal failure 

:

 

A: Primary Nephritic syndrome without glomerulonephritis
1: Minimal (lesion) change N-S
2: Focal segmental glomerulonephritis.
3: Congenital nephrotic syndrome. 
  Primary Nephritic syndrome with glomerulonephritis:
1: Mesangial proliferative glomerulonephritis   
2: Membrane proliferative glomerulonephritis 
3: Membranous glomerulonephritis 

B : Secondary Nephrotic syndrome:   
5: Neoplastic 
 Lymphoma, leukemia, Wilms tumors 
6: Medication  
Penicillin, Captopril, Gold salt, 
Mercurial

1: other Renal Diseases      
Hemolytic uremic syndrome          
IgA nephropathy                 
Idiopathic PRGN  
Diffuse mesengial sclerosis         

7: Systemic Diseases   
Henoch schonlien purpura 
Systemic lupus erythematosis.      

2: Infection: Bacterial (post 
streptococcal infective endocarditis ,
Viral (hepatitis B, CMV, EBV, HIV), 



  
 

487 
 

Diabetes mellitus, Amyloidosis 
 

Protozoa (Malaria, toxoplasmosis)
3: Allergic reactions: Insect sting, 
Serum sickness

8: Circulatory disorders: CCF, 
Constrictive Pericarditis, Renal vein 
thrombosis 
9: Miscellaneous.   

4: Familial disorders: Alport syndrome, 
Finnish nephrosis 

 

Primary or Idiopathic Nephritic syndrome 
   

T lymphocyte

Viral infection 

 

1: Minimal change Diseases                                                              75%
2: Focal segmental glomerulonephritis.                                           10%
1: Mesangial proliferative glomerulonephritis                                  1% 
2: Membrano proliferative glomerulonephritis                                 5% 
3: Membranous nephropathy                                                           <5% 

Thymus 

derived (T-cell) Vascular permeability

Pathogenesis 

T-lymphocyte pathway Immune dysfunction 

Glomerular basement 

membrane 
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  Immune diffusion 

Glomerular basement membrane

globulinProteinuria

 

  Hypo albuminemia

interstitial edema hypo albuminuriaresponse 

 Beta lipoproteinhyper lipidemia 

Renal biopsyImmune fluorescent, light

electron microscope

Primary nephritic syndrome

i Minimal change Nephrotic-S: 
MCNS

light

mesangial cells matrix

(Immune substances)

  foot (podocytes) 

processes(fusion) 

foot (podocytes) processes
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ii Focal Glomerular sclerosis

ThickeningHyalinization(Tufts) 

Glomeruli mesangial proliferation

Glomeruli segmental scarring 

(100ps)

 focal Segmentalglobalfocal Glomeruli 

focal

Omni glomerulardiffuse

Focal segmental (FSGS) sclerosis

iii Mesangio capillary G N 

Mesangial(deposition) Mesangial Matrix

Sub endothelial(Interposition)

Minor type 

Proliferative Glom N:(Proliferation)

 (Crescents) 

(Infiltration) 

Membranous Nephropathy(Basement 

membrane)EpithelialImmune complexesC3, 1gG

:Congenital Nephrotic syndrome"Finnish type" 

Prematurity, birth asphyxia, Growth failure, palacentomegalyedema

Peri natalsyphilis Toxoplasmosis

Primary Nephrosis

"MCNS"
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Proteinuria endothelial cells , epithelial cells glomerular basement 

membrane anionic charge 

T-cells

vascular permeability 

minimal change diseases Proteinuria

albumin 

transferrin, beta globulin 

Proteinuria

 Hypo protienemiaAlbumin

Catabolismsynthesis

 hypo albuminemiaresponse

beta- lipoprotein

gamma- globulin

 (lipemia) hyper lipedemia(cholesterol &triglyceride)

lipoproteinshypo albuminemia

lipaselipoproteincatabolism 

  

 EdemaAlbumin

hypovolumiaRenin angiotensin Aldosterone system

Anti-diuretic - Hormone 

edema 

Mechanism of edema formation in nephrotic syndrome"MCNS" 
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 renin angiotensin axis 
Aldosterone(volume receptors& anti-

=  reabsorbtion 

  

oliguria 

Lethargic

,AnorexicAscitisPleura effusion

Water logging 

hematuria

Mild hypertension"MCNS"

95%Complement

ProtenuriaUremia hematuria, hypertension

Generalized edema 

steroid

relapse

 spontaneous Peritonitis 

streptococcal pneumonia 

Peritonitispneumonia, UTI, Cellulitis 

bronchitis  pharyngitis, septicemia arthritis, meningitis, osteomyelitis
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hyper coagulable

 Thrombo embolism  
  

fibrinolysis 

 platelets aggregation 
 Decreased anti-thrombin 3  

Growth retardation 

 Malnutrition 
 Flare-up tuberculosis 
 Steroid related toxicity  
 Anti-metabolite related toxicity  
 Exacerbation by immunization 

 Deficiencies of coagulation factors 
& Reduced level of vitamin D Chronic 

calcium & Vit D deficiency 
 Acute renal failure  
 Hypertension

 Peritonitis. 
 Increased susceptibility to infection.

 Renal vein thrombosis. 
 Acute renal failure.

  

   

Laboratory diagnosis
Urine analysisProteinuria2-20gr/24h

Proteinuria (3+to 4+)

(0.1g/kg/day)(40mg/kg/h)

dipstick 

3+ (about 300mg/dl) 2+ (about 100mg/dl)1+ (about 30mg/dl),,trace

4+(greater than 2000mg/dl )

 alpha 1 globulin

 transferring& beta globulin
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 gross hematuria Microscopic hematuria

 

 (Creatinin& blood urea) 

 

(C3)

(Normal>66mg/dl) 
2.5g/dl

Alpha 2- globulin

>2.5g/dl)hyper cholestrelemia(

2.5g/dl

 

 

 

 

ESRTLC %DLC leukocytosis

 

Monteux testSteroid

 

Pleural effusion

 

  Renal biopsy "MCNS"

 

 

 Gross hematuria 

 

  

 Azotemia  
 Hypo complementemia  

 Secondary nephritic syndrome 
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Response

Initial responderresponse 

Initial non- responderresponse 

Late responderrespondernonresponse

Late non-respondersteroid responder relapse 

response

Steroid dependent responder

relapse 

Steroid resistance   Steroid

Proteinuria

Relapse

Proteinuria

 relapse 

Proteinuria

None RelapserResponder relapse 

Infrequent Relapser infrequent Relapser

Frequent Relapser 

Responder 

Management

Edema Proteinuria



  
 

495 
 

i 

OPD 

  peritonitis , septicemia  sever anasarca   

    

 

 

ii High protein dietLow sodium diet

3- 4 g protein/kg/d

edema

  

iii Activity

 

iv Infection

Pharyngitis, septicemia, peritonitis, cellulites pneumonitis

, bronchitis, septic arthritis urinary tract infection

AntibioticBenzyl penicillin 

Gentamycin PneumococcusE coli 

T. B 

v EdemaDiuretic

hypokalemiahypervolemia

idiopathic nephritic syndrome 
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 Diuretic

 

Hydrochlorothiazide 2mg/ kg/d (Max 100mg)  

Spironolactone 2-4 mg/kg/d/ (Max200mg) oral divided in four doses. 

Triamterene 50mg B. D may be added for resistant cases. 

 Diuretic  Free salt  1g/kg/d 

Over loud 

hypertension  

HospitalizationOPD

 Severe Anemia Sever infectionrenal biopsy 

 Steroid therapy:

MCNSRenal

Persistent hypo complementemia.
Hematuria, Azotemia, systemic 
hypertension.

Peptic ulcer.
Pyelonephritis or tuberculosis (temporary). 
Exposure to varicella or measles.

10-benign intra cranial 
11-hypertension 
12- diabetes mellitus 
13- delayed wound 
healing 
14-seizures
15-Severs infection

5-G. I. Bleeding
6-Hypertension
7-Adrenal 
suppression
8- Osteoporosis 
9- cataract ( posterior 
sub capsular ) 

1-Suppression of growth 
or growth arrest
2- Cushioned feature
3-Increased susceptibility 
to infection 
4- Gastric ulcerations

 (Delta cortile) Prednisolone2mg/kg/d
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PrednisoloneProteinuria

trace 

14-10

Prednisolone

20,30,4010mg/m2/day(6)

Response

  Steroid

Proteinuria

Steroid resistant

Prednisolone

36%infrequent relapse 18%46%Frequent 

relapserelapsesRelapses

Relapse

(reappearance of proteinuria)

2mg/kg/d

(6)

Frequent relapsesPrednisolone
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Prednisolone

Monteux test Immunization relapse

remission 

Immunization  Immunization 

 Renal biopsy:
Steroid resistant

cytotoxic

Steroid dependent. Steroid resistant. 

(cytotoxic therapy )Alkylating Agents-

 

 frequent RelapseSteroid dependent

 

 Steroid dependent> 1mg /kg/day 

 

 late non responder nephritic syndrome 

Cyclophosphamide: A
Cyclophosphamide2- 5 mg/kg

3- 2

Cyclophosphamide 

(Potential side defect )

Leukopenia, Alopecia, hemorrhagic cystitis, chromosomal injury, sterility 
(General toxicity)
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 WBC5000/cumm

 Steroid resistantCyclophosphamidemethyl prednisolone 

cyclosporine   

 

 

Cholorombucil: B 
Cholorombucil0.2mg/kg /day2-3 

Cyclophosphamide

focal seizures, gastrointestinal irritation, gonadal Toxicity. Leucopenia, 

marrow depression, 

ccyclosporine3- 5 mg/ kg/day3-6

gingival hyperplasia,  hyper trichosis, hypertension Nephritis

Anti-lymphocyticAfferent arterioles

constrictor

dIV methyl prednisolone- 

Steroid resistant(FSGS)

Levamisol : Eday2,5 mg/kg

Immune 

regulatoryT- cell modulatorfrequent 

Relapses nephrotic syndrome 

: FHeparin, anticoagulant, warfarinAnti-platelet

Aspirin1g A nephropathy



  
 

500 
 

relapses

Prognosischronic renal 

failure MCNS Infection 

coagulation 

Azotemia. 

Hypocomplementemia. 

Secondary nephritic syndrome. 

Focal sclerosis ( usually progress to end 

stage renal failure ) 

Age below 1 year or above 10 years. 

Gross Hematuria. 

Non selective proteinuria. 

Hypertension

Micturition    

Micturition

somaticSympatric and parasympatic

Brain stemSpinal cord

(Sphincter musclefacilityInhibitoryCyclic

Cycle

Micturition 

(Innervations)

(Sacral   2-3 Segments)

posterior urethra
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parasympathetic

Pudenda nerveMicturition

ponscortexMicturition

Micturition

 Spinal cordSacral agenesis, Tethered spinal cord

liptomeningocele ,meningomyelocelle

 Ectopic ureter, duplix kidney, vesico ureteral reflux,  

posterior urethral valves
 U.T.ICalculi

Hinonanns syndrome , Non neurogenic bladder dysfunction Ochoa syndrome 

(Facial dysmorphism and bladder dysfunction)Incontinence

 

Micturition:

,dribbling,posterior urethral valve

.K U B , UltrasonographyCysto 

uretherography

Older

enuresisMicturition

Enuresis

Flowchart 

Enuresis 
 

3-2 

 15-10

Nocturnal enuresis
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EnuresisEmotional

Psychological 

eneuritic 

Emotional stress

Unuretic children

 Nocturnal ADH secretion

 Psychological

 Nocturnal Enuresis

 

punishment(Humiliation) 



  
 

503 
 

 

Imipramine 

Relapse 

Headache, Restlessness

ComaArrhythmias 

Moister alarm

Imipramine

 

(Desmopressin) arginine vasopressinspray 

RelapseHyponatremia 

Daytime incontinence

(Behavior)

Fecal soiling

HyperactiveStress

Urgency

Oxybutinin  

Pollakiuria

 (INTERVALS)

(Extremely frequently)Dysuria

Organic Stressful
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Giggle Micturition

G.M

Adolescent

Detrusors 

contraction 

     Infrequent voiding 
(Lazy Bladder syndrome) 

(Stretched)

U T I

 
Neuropathic Bladder
Neuropathic Bladder  Transverse myelitis, autonomic 

neuropathy, sacral agenesis, Spina bifida

Catheterization 

VURLasix

Detrusor Muscle contraction

Urodynamic 

OxybutyninBethacholineClean intermittent Catheterization
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Hemolytic uremic Syndrome (HUS) 
HUSA.R.F

H.U.S

HematologicalH.U.SSystemic

Micro- angiopathic hemolytic anemiaThrombocytopeniaA.R.F

 

HUSThrombotic thrombocytopenic purpora 

TTPC.N.S

 

Etiology 

HUS

1. Diarrhea associated (H.U.S) (D+ Ve HUS). 
2. Non- Diarrhea associated (H.U.S) (D-Ve HUS). 

D +Ve HUSEntero- Hemorrhagic-E-Colic(0157: H7)

Un postulated

E-Colic (0157: H7)Vero toxin

Shigilla, Salmonella, Compylobacteria, 

Streptococcal Pneumonia, ECHO Virus, Influenza, Coxaki, 

HIV, Varicella, Epstein bar virusHUS     

(D-Ve H.U.S)

CyclosporineInterferon inducer, Malignancy

Transplantation

H.U.SHypertension, Pre- Eclampsia, SLE 

Nephritis
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HUS

  

PATHOLOGY 

  

  

 Mesangium 

Cortical 

NecrosisSclerosis

 

PATHOGENESIS 
HUS

InjuryLocalize Clot

R.B.CDamageHemolytic 

anemiaMicro angiopathic 

ThrombocytopeniaDamaged RBC and 

platelet

ARF 

Clinical Features

4yers

D + Ve HUSGastroenteritis

D-Vet HUSURTI

underlying5-10

Oliguria

Dehydration Edema, petechia , Hepato splenomegaly
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  C.N.SDrowsiness

organomegalyHypertension1/3

edemaD + Ve H.U.S (D-Ve H.U.S) 

MicroangiopathicThrombocytopeniaA.R.FH.U.S

5-9 gr/dlHelmet cell, 

bar cell, Fragmented RBCReticulocyteCoombs 

testWBC30000/mm390%

(100,000-200,000/mm3)

PTT 

PTVit(k)PTTPTDICBarium enema

Spasm

ARFHUS

Typical

HUS

HUSARF

Microangiopathic anemiaSLEHypertension 

Bilateral Renal vein thrombosis

HUS

GastroenteritisDehydration, Micro angiopathic hemolytic

ThrombocytopeniaARF(HUS)  (BRVT)

Renal vein thrombosis

Angiography

Complications
Fluid over loud, Heart failure, Anemia Acidosis,   Hyper kalmia Uremia
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(CNS)) ( Diabetes 

Mellitus, (perforation, Melena) Colitis, Rhabdomyolysis

PROGNOSIS AND TREATMENT 
90%

Recover

Corticosteroid

 

Anti-Coagulants 

Fibrinolytic

PlasmophresisFresh frozen plasma 

 

Peritoneal Dialysis  

Recovery

Peritoneal DialysisUremicRecovery

FibrinolysisPlasminogen activator 

Inhibitor I

Acute Renal failure

 Glomerular filtration Rate (GFR) 

 Fluid balance, Blood 

pressure control, acid base balance,nitrogenouswaste products (BUN&Creatinin)

(urine  

output <1ml/kg/hr or urine valium<400ml/m2/day )OliguriaAnuria

Out put(Non 

Oliguric Renal failure)Mercury amino glycosidesnephropathy
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Out put

(urine output less than 1 ml/kg/hr.)

(Etiology) 

Pre-renalPerfusionPerfusion

Renalintrinsic renal parenchyma 

Post Renal

Etiology of Acute Renal failure in children:  
1:Pre-renal Causes  

 A: Deceased plasma volume - Dehydration, hemorrhage, severe trauma, 
third spacing of plasma Volume in burns, sepsis bowel obstruction, postoperative 
causes 

B: Other causes Renal Hypo perfusion - Shock, hypoxia, Sepsis, Congestive 
heart failure, hepatorenal syndrome, bilateral renal artery stenosis, ACE Inhibitors,
cardiac surgery. 
2: Intrinsic Renal causes: 
        A: Vascular- Renal artery or vein thrombosis, anti-phospholipids Syndrome, 
disseminated intravascular coagulation 
          B: Glomerular - Sever (rapidly progressive) glomerulonephritis from any 
etiology, hemolytic uremic syndrome  
           C: Interstitial- Interstitial nephritis caused by allergic reaction to drugs 
(e.g.: methicillin, ), sepsis non steroidal anti-inflammatory drugs (NSA IDS). 

          D: Tubular (Acute tubular Necrosis): Ischemia from Prolonged renal 
Hypo perfusion: All causes listed in prerenal category if sufficiently prolonged will 
lead to ATN. 
          E: Nephrotoxins: Amino glycoside, antibiotics, indomethacin, radio 
contrast agents, ethylene glycol, methanol, heavy metals. 
         F: Pigments: Crush injury, myoglobinuria, hemoglobinuria , 
       G: Uric acid: hyperuricemia , tumor lyses syndrome. 
       H: Congenital Renal Anomalies (Especially in New born and young 
infants): Bilateral cystic dysplastic kidneys, reflux nephropathy, polycystic kidney 
oligo meganephronia, superimposed acute pyelo nephritis. 
3: Post renal causes: 
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        A: Bilateral obstruction: Posterior urethral valves, trauma to urethra, 
bilateral ureter pelvic obstruction  
         B: Neurogenic bladder: Myelodysplasia, secondary to spinal cord injury.
         C: Obstruction of only functioning kidney: Ureter pelvic obstruction, 
stone.

 Etiology of Acute Renal failure in children:

(Pathogeneses)

RF 

 Alterations in internal homodynamic (glomerular filtration rate and renal blood 
flow are markedly reduced, often by 50-75 %)  
 Passive back  diffusion of glomerular  filtrate  back into the circulation across 

tubular epithelium  
 Renal vasoconstriction  and tubular obstruction from impaction of castes and 

cellular debris is considered to lead to oliguria 
 Intravascular coagulation may play an important role in sepsis and hemolytic 

uremic syndrome.  
 Patient with glomerulonephritis have sever glomerular inflammation and often 

large crescents.   
 Ischemic changes consist of focal or patchy necrosis in the tubules. 
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 mechanism  of Acute Renal failure in children:

Pre-renal Causes

GFR  Dehydration, hemorrhage 

,severe trauma& othersCardiac out put 

PerfusionGFR

 

Hypo volumia ADH Aldosterone oliguria 

urea creatinine  

hypo perfusionHypo volumia

hypo perfusion

acute tubular necrosis  

Renal causesintrinsic renal parenchymal 

interstitial
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Acute post Streptococcal GNolder children 

Coagulation system Small vessel thrombosis

ARF

 

sulphon-amids , phinobarbitone , rifampicin and allopurinol) (penicillin, 

ARF 

infiltration uric acid 

ARF

Basement membrane

Toddlerhemolytic uremic 

syndrome 

Acute Tubular necrosis

(parenchyma)Acute Tubular necrosis

Post renal causes

ARF

oliguria anuria . 

collapse 

sunken fontanels , irritability , irritability dry tongue& mucous 

membrane , feeble pulses   etcDehydration

(rehydration therapy)  

RF

 Acute post streptococcalglomerulonephritis 
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(rash) SLEanaphylactoid purpura  

renal vein  thrombosis, cystic disease  

 frank anuria obstructive urophathy acute tubular necrosis 

Renal failure

Diminished urine output, (anemia),

Hypertension , vomiting Lethargy(Uremic encephalopathy)

C.H.F

pulmonary edema, arrhythmia stress UlcergastritisG.I Bleeding
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Full bladderInfra-vesicle obstruction 

    

:

 

Investigation  
Blood CountsHbhemolysis

Over load Leukocytosis 

Platelets hemolytic uremic syndrome, Renal Vein Thrombosis

SLE  

Serum electrolytes and osmolality HyponatremiaHyperkalemia

 

1.01.1pre  renal failureRenal cause

 

Blood urea and Creatinin

 

Serum calcium , phosphate , alkaline phosphatase Ca

phosphate alkaline phosphatase Rickets

 

Urine Examinations 

CatheterUrinary Na, Osmolality

 

Urin Na20mEq/LIntrinsic renal failure

10mEq/lPre renal failure  

Urine Microscopypus cellsRBCrenal stone

AGNRed cells or white cells cast intrinsic renal disease

 

C3 Complements levelPost streptococcal Membrane proliferative GN

 Metabolic acidosis
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(dilatation)polycystic kidney 

CXRCardiomegalyPulmonary congestion)(fluid Overload

 IVP

 Renal biopsy 

Renal scan  

(Treatment)

Pre renal failure

 DehydratedNormal saline 20ml/kg

 

Dehydration 

DehydrationNormal saline 90ml/kg

Dehydrationout put 

out putDehydration

furosemide 2mg/kg/dose 5mg/kg/dose

out put furosemide 

out putperitoneal dialysis 

 

Dehydrationdopamine infusion 

renal perfusion  

Bicarbonate + normal saline

(1/2 normal saline + 50%Glucose + 40mEq/L of IM NaHCO3k

Renal failure

Vital signBPUrine Output,Serum chemistries

Over hydration 

Acute intrinsic renal failure

Symptomatic/supportive 
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Insensible water loss + urine output

  

R.FOver load ) (Pulmonary edema 

 Furosemide 2mg/kg/dose

 Diuresis0,5- 1g/kg

Mannitol 

 Hypertension

 Dopamine 5microgram/kg/min

 Peritoneal dialysis 

Hyper kalmia 

Hyper kalemia6m Eq/L

Hyper kalmiaMetabolic Acidosis

k 

 

 

Hyper kalmia(Lead 2 ) ECG  Hyper 

kalemiaT.waves ST segment PR

QRS ComplexpArrhythmiaHearth 

blockK 7 µq/l

 

0,5- 1,0ml/kgCalcium gluconate

(Cardiac monitoring)

BradycordiaCardiac arrest
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1-2mEq/kg

)(Shift

  2 ml/kg  Regular 

InsulinInsulin

Compartment 

 Kayexalate 

Sorbitol5,5mEq/L

 - Adrenergic receptor Salbutamol 

Nebulization

Dialysis 

AcidosisAcidosisARFCatabolism

Ammonia

Sever acidosisPH  8mEq/L

Acidosis

PH12 mEq/L

mEq/L NaHCO3 required = 0. 3 weigh (kg) (12-Serum bicarbonate mEq/L). 
 Acidosis NAHCO3 

NaHCO3 Hyper 

tension ,Hyper natremia, Over load Tetany)(

Acidosis    
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Hypocalcaemia HypocalcaemiaHyperphosphatemia   Tetani

Convulsion    0,5-1ml/kg    

10-5         

Phosphorus

(Phosphate binder)

Phosphorous

Phosphorus 

Hyponatremia (Over load)Hypotonic

Hyponatremia120mEq/L125mEq/L

Hypertonic sodium chloride 

mEq/L of potassium required = 0,6 weight(kg). (125- Serum sodium mEq/L) 
Hypertension CHF(Extreme 

over loud)Hyper tonic  

HyponatremiaDialysis 

HypertensionHyper tension ARF

over load  Hyper tension

nifedipine DiazoxideSodium nitroprasside 

hyper tension PropranololCaptopril 

SeizuresHyponatremia uremia, 

hypo calcemia Hypertension

Diazepam 

ARFcatheterization Dialysis

Nephrotoxic
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Anemia

HB7 g /dl

Packed RBC 

 

Anta acid , calcium carbonate 

(5-10 mg/kg/12hourly) Cimetidine 

DialysisOliguria

Peritoneal 

dialysisHemodialysis 

Dialysis

 Hyper kalemia

 Acidosis

 Over load (Restriction)

 Uremia

 HypertensionCHF Peritoneal dialysis

 

(Recovery phase) ARF

out put Diuretic

DiuresisOliguric

(Imbalance) 

Acute tubular necrosisAnuria

Oliguria10-7Oliguria 

ATN(Unlikely)

Hemolytic uremic syndrome, acute tubular necrosisPre 
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renal failure 

glumerulonephritics 

ThrombosisNecrosis

Chronic 

dialysisRenal transplantation 

Chronic Renal Failure 

)(GFR) 

25%(

End Stage GFR10% 

dialysis transplantation 

Nephrons 50%

.

Etiology(CRF)

MalformationRenal hypoplasia Dysplasia, 

Polycystic kidney 

 HUS Glomerulonephritis, chronic Pyelonephritis , Henoch-Scholein-purpura, 

Analgesic nephropathy, SLE, Diabetes mellitus Amyloidosis

Obstruction 

G.F.R15-20 ml/ 1,73m2/min

G.F.R15-20 ml/ 1,73m2/minCRF

poly urea Nephrons loss, solute diuresis , Increased medullary blood flow 

CRF

 (GFR)

20%Urea Creatinin, Uric 
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acid, Succinic acid, Methyl guanidinePhenolicUremia

Uremia

 

Azotemia

G.F.R

metabolic 
acidosis

Anuria C.H.F

osmotic diuresis Diuresis

Hyper kalmiaOliguric 

Decreased GFR, excessive Potassium intakeHypo 

aldosteronism 

Osteodystrophy
Osteo-dystropy Anemia

acidosis 
AnemiaErythropoietin Erythropoiesis

,low grade hemolysis, decreased erythrocyte survival , 

Bleeding tendency Defective platelets and thrombocytopenia
Defective granulocyte function and impaired cellular immune function

Hypertension 
 

, excessive renin productionover loud, Granulocyte

Hyper triglyceridemiaLipo  protein lipase

PericarditisCardiomyopathy Unknown
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Clinical Feature 

Prosthesis

Acidosis

DuskyJerks

Renal failureChronic

Rickets

 
Polycystic kidney

BUNCreatininSerum electrolytes 

 Hyperkalemia, hyponatremia, hypernatremia Serumhypophosphatemia 

,HypocalcaemiaAnemia Metabolic acidosis 

Urineisothenurea

CRFBroad waxy cast

Hyper trophyDilatation 
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Ultra sound CRF

10cmRenal Osteo dystrophy

 Renal scan (DMSA&DTPA)  

 Management 

 

 

(100% Recommended dietary RDA Allowance) 

 

Uremia

½0,75

(Growing children)1.0- 1.5g/kg/day

 

75%20%

 

Phosphate 

 

 (Restriction)

Concentration

OliguriaCHF

insensible  losses (400 ml/m2/day)
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Na 

EdemaCHF Na

Na 

 

Hyper kalemia

 

 Banana, Citrus juices

  

Hyperkalemia alkalizingKayexalatek

1g/kg/dose

 

 Acidosis

CRF

20mEq/L

(Soda mint) 

 

 AnemiaErythropoietin

Normocytic, normochromic

(Packed  cells)
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Anemia Recombinant Erythropoietin

Hyper tension

Nifedipine 

0,25-0,25mg/kg(Hyper state) Diazoxide 1- 

3mg/kg/I.V 

beta Blocker 

Captopril Hyperkalemia 

Hyper tensionOver load 

  

 Renal osteo dystrophy

calcium phosphate 

Hyperphosphetemia

Phosphorus

hypocalcaemia   alfacalcidol  

0,05-    

 Alkaline Phosphatase

Rickets 

 

Alfa calcidol drops  2 µg/ml (0.1µg/drops  

Alfa_ calcidol capsule 0.25µg and 1.0 M 
 Infection  

U.T.I
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Acidosis 

, electrolyte abnormalities ,Osteo dystrophy 

Recombinant human growth

 

Creatinine

10 mg/dlRenal transplantation

Peritoneal dialysis

Renal transplantation 

Ambulatory peritoneal 

dialysisHemodialysis 

(Renal transplantation)

Factors aggravating the pre- existing renal failure
Hypokalemia or hypercalcemia. 

Nephrotoxic drugs. 

Obstruction by Renal Calculus.  

Uncontrolled hypertension. 

 Congestive heart Failure. 

Hypovalumia due to any causes. 

UT I

Anaphylactoid purpura 
Henoch schonlein purpura

purpuric RashpolyarthritisPolyarthralgia

Nephritis 

Epidemiology 
 Vasculitis

Frequency
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HSP

(Multi organ)

Purpura 

(Venules, arterioles, capillaries)

GlomerulusIgA dominant Immune(Deposit)

 

Pathogenesis  
HSPImmune complex mediated

glomerulusPolymeric IgA1Immune complexIgA

predominant Immune globulin

HSPIgA

Group A beta hemolytic 

streptococcus

MesangiumIgA(Deposition)

GlomeruliAgeIgA Immune

 IgA(Affinity)  Glycoprotein

IgAglycosylation

 Hepatic receptors

Mesangium 



  
 

528 
 

IgACATABOLISM

IgA 

Mesangial IgAinteraction Mediator 

synthesis , cellular activation- 1, IL  6) Cytokines,, (TGF- 

beta Nitrous oxid, leukotrines, thromboxane, pG)PAF

GlomerulusT- 

Suppressor B  CellsIgA

H L A Class II gene poly morphism

 Measles , Varicella, Toxoplasma, mycoplasma, Yersinia 

streptococcus, HIV, Rubella

MaculesurticarialPurpuric

Limbs,,Genitalia

Purpura

Hematochezia

IntussusceptionsPerforationArthritis

Anklesknees

Oligoarticular

 HematuriaProteinuria

Macroscopic

Rash

 Nephritic syndrome

Nephrotic syndromeProteinuria

 Hypertension

ARFAcute nephritic syndrome
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Nephrotic syndrome

Clinical Manifestation of HSP Page: 734-I P A
Joints: Ankle and knee oligoarticular synovitis.

Kidney

Nephritis. 
Microscopic/ Macroscopic hematuria 
Mild proteinuria 
Nephrotic proteinuria 
Renal failure 
Hypertension 
Nephrotic syndrome.  

 Skin

palpable purpura
GIT

Abdominal pain 
Vomiting 
Hematemesis 
Intussusceptions 
Bowel perforation 
Intestinal infarction

HSP

 

 BiopsyPredominant IgA

 ArthritisArthralgia

 HematuriaprotienuriaPurpura 

Mandatory

HPSpurpura

Thrombocytopenia IgA 

 IgA- ANCABiopsy

BiopsyLeukocytoclastic 

vasculitisLeukocyte(Fragmentation)

Capillaries, ArteriolesVenules Monocytes

ArterialNuclear dust 

Dermal capillariesIgAC3HSPIgA

Biopsy

HSPNephritis

proteinuria Renal failure
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BiopsySegmentalCrescents

GlomerularTubulo interstitial

glomerulusIgAMesangialHSPNephritis

Histological

Class I        Minimal change  
Class II      Pure mesangial proliferation with out crescents. 
Class III      Mesangial proliferative glomerulonephritis with< 50% crescents. 
                  a. III a focal  
                b. III b Diffuse 
Class IV    Mesangial proliferative glomerulonephritis with  50-75% crescents. 
                a. I Va focal   
                b. I Va Diffuse   
Class V    Mesangial proliferative glomerulonephritis >75% crescents. 
               a. Va Focal  
               b. Va Diffuse 
Class VI membranoproliferative (messangiocapillary) glomerulonephritis.       

AnalgesicAnti-spasmodic

Rash

SedimentsSteroid

Nephritic syndromeHyper tension , Renal 

failureMassive proteinuria

NephriticNephrotic 

proteinuriaRenal biopsy

Endo capillary proliferationCrescent

Methyl prednisoloneCyclophosphamide
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out come

HSPNephritisESRD(end stage renal disease)

   

I III aHSP

IIIb,IV VProteinuriaHematuria

ESRDHSP

ESRD 
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 (Meninges  

  Classification and external resources 

 

 Duramater

Arachnoidea

piamaterCavum sub arachnoideum

(CSF)
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(piamater)piamater

spinal menings

Cauda equina

Cerebro spinal fluid
Plexus choroid

CSF

(Lateral ventricle)

Foramen of manro(Third ventricle)

Diencephalon

Aqueduct cerebri 

Choroid plexusesCSF

Aqueduct of sylvius

Choroid plexusesCSF
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Foramen magendie

CSF

CSF  

CSFChoroid plexus 

CSF

ForamensCSFForamen

CSF

Arachnoid villi granulation

Arachnoid CSF

Rate of formationCSF20ml/hours500cc/day

Meningitis 

CharacteristicCSF Alkali

150 cc110-130 mm3-4 cm
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Internal jugular 

(Dueckenstedts sign)

 CSF

CompositionCSF Amino acid, glucose, cholesterol, 

Na, K, Ca, Mg, Cl, PO4, SO4 , HCO3, Urea Uric Acid, Lactic Acid, Creatinin
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Meningitis
Meningitis (spinal cord)

durameterPiamaterArachnoids

Meningitis

Meningitis 

 Pyogenic or Bacterial 

 Aseptic {Tuberculosis, Virus, Fungal and protozoal (Toxoplasmosis, amebic meningitis)} 

Meningitis

Acute Bacterial meningitis
(Pyogenic- meningitis)

Bacterial MeningitisAcutePia-& arachnoids) leptominings(

CSF 

ABM

sporadic  Epidemic

Epidemiology
 Meningitis

(young neonatal) 

infantOlder children 

Immune mechanism  

hemophylous 

influenzaMeningococcal

pneumococcus
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complement properdine

Immune suppressive Drugs

 DM ,HIV, Malignancies Meningitis Fungi , 

Listeria Mycoplasm 

meningocell60,myelomeningocellPrematurity Premature

decreased 

placentally transmitted antibody) (low birth weight) LBWInfant of Diabetic 

mother (IDM)Birth asphyxia ,,omphalitis sepsis-

UTI&feverMaternal

 Prolonged rupture of membrane

PROM CPR

)(shuntshydrocephalus 

lumbar puncture(LP)pneumo encephalography

 Staphylococcal infections

infectionsumbilicalpyodermia

older childrensinusitis, thrombosis, pneumonia 

mastoiditis , otitis media, arthritis(scalp) (septic 

lesion)

Ethmoidal

 

> 3years3 months to 3years Neonates

Most Common organismsMost often due to Common organisms 

                                                 
60 Meningocell : protrusion of the membrane of the spinal or brain throw defect in the skull or 
spinal column   Myelocell: protrusion of the spinal cord in the case of spina bifida 
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1-Streptocacal  
pneumonia gram staining
2-meningococci (Neisseria 
meningitides) gram 
negative Intra cellular 
diplococcic  

1-Homophiles influenza 
2-streptococcal  
pneumonia gram Positive 
diplococcal 
3- (meningococci) Neisseria 
meningitides gram negative 
Coccobacilli 

1-Escherishia coli 
2-Streptococcal Pneumonia 
3-salmonella species 
4-pseudomonas aeruginosa  
5-Streptocacal fecalis 
6-staphylococcus aureus  

 

       

meanings 

choroids plexusCSF

       leptomenings 

Exudates, edemaMicroglia 61

Ependymal62 Exudates

Subarachnoid(cloudy)opaque

inter peduncularchiasmatic cistern

Exudates  foramen lushkca 

foramen magendiinternal hydrocephalus 

    Thrombophlebitis Necrosis  infarction 

 Hydrocephalus 

  MeningitisMeningococcal

endotoxin shock 

      ( Spinal Nerves & Roots )

 vestibular 

Basal 

                                                 
61 Small non neural cells forming part of supporting structure of CNS they are migratory and act as 
phagocyte to waste products of nerve tissue   
62 Membrane lining the cerebral ventricles & central canal of the spine  
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cisternsarachnoids VilliCSF

gliosisAqueduct of sylvius 

magendi Lushka  

       atrophycerebralcerebral 

cortex cerebrum cerebrum

      sub Dural Dural

sub DuralCSF

CSF 

      Choroids plexus

CSFHypoglycemia

DepolarizationImbalance  

    

Poly saccharides 

response 

Dexamethasone 

responseTumor Lyses factor Interleukin 1

SequelaSensory neural hearing loss 

Sub cellular pathogenetic Mechanisms 

cell wallmembrane componentactive

(lipo polysaccharidesendotoxins teicoid 

acids peptidoglycans 

endothelia cytokines Tumor necrosis factors platelets 

activating Blood brain barrier,

Neurons(interaction)
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      vasogenic endothelial 

cytotoxic

    Dexamethasone

Dexamethasone

      

Meningitis

      

(bursting headache)

Frontal

 (projectile)

 (Shrill cry) High patch

 390c  400c  Bulging fontanel 

      

 

sensorialphotophobiaGeneralized 

hypertonia   

 Brudzinski sign

      Brudzinski sign 
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signfundus,

congestivepapilledemaOcular palses

, squintDiplopiaptosis

Tache 

cerebral

Brudzinski sign

hemianopiahemi paresis 

periodic chynstoke shock

Neonatalyoung infant 

newborn AB Meningitis

kernig'sign

fontanelbulging

newbornmeningitisAB

 

(Irritability)Drowsiness

(poor cry)(refusal to suck) shock, circulatory (poor tone) 
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collapse, fever, hypothermia, convulsion, tremorVacant Stare

.

(Special features) 

Meningococcal meningitis

meningitis

Hemorrhagic rashes

hemorrhagic spotRash

conjunctivapetechiaMeningococcemia

prostrated) (Severely hypotension

water house friederichsen

Meningococcal septicemiahemorrhagenecrosis

Septicemia

 

 
 ( meningococcemia)Hemorrhagic rashes

 gangreneA severe case of meningococcal meningitis in which the petechial rash progressed to 
of all limbs. amputationand required 

 Meningococcal meningitis

chills, intermittent feverMaculo 

popular hemorrhagicmeningococcal 
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 (fragile organism ) CSF

Pneumococcal meningitis 

Sinusitis, otitis mediacortex

ExudatesSub Dural effusion 

Staphylococcal meningitis 

Staphylococcal meningitis pyodermia, umbilical sepsis

septicemiaolder childrenpneumonia, 

sinus thrombosis, mastoiditis , otitis media, arthritis(scalp)

(septic lesion) 

 Homophiles influenza B meningitis 

Auditory deficit

HIB

 

infant (focal)

CSFBiochemicalmicrobiologically

sub Dural effusion

Complications
CNS

Fever

Brain abscess

Hydrocephalus.

Repeated of meningitis 

Subdural effusion or empyema.

Ventriculitis

Arachnoiditis
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Repeated of meningitis  

 Recrudescence

Relapse 

ventriculitis , cerebral abscess, Subdural 

effusion  mastoiditis , Orbital infection , cranial 

osteomyelitis , cellulites  

Recurrence: meningitis 

ocular palsies, aphasia , hemiplegia

(Sensory neural auditory impairment) deafness, blindness, hemianopia, 

 mental retardation ,Status epilepticus 

myocarditis, shock(IADHS) inappropriate ADH secretion

photophobia, IrritabilityVomiting

Meningitis

 LPCSFCSF

(Turbid)opalescent (Xanthocromia)

CSFHemorrhage CSF

CSF

CSF1000/cummPMN

100mg/dl50%2/3

40mg/dlCSF

MicroorganismCSF

LP RBCWBC 

RBC

MeningitisCSF(Clear)lymphocyte 
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CT ScanCT ScanHydrocephalus

, Brain abscess, subdural effusion, Exudate

TBMpartial treated meningitis

Rapid diagnostic testantigenAntibodydemonstration

Bacterial, viralTBM

, counter current Immune electrophoresis , Enzyme linked Immune 

Sorbent assay(ELISA) latex particle Agglutination

ELISA latex particle Agglutination

 

Polymerize chain reaction
herpes simplex, meningococcal, enterovirusis, Tuberculosis

Non-specific testslactic dehydrogenase, C- Reactive protein

CSFpyogenic non pyogenic

CSFpyogenic meningitis

 Meningismus:
Inflammatory of cervical lesions, apical pneumonia meningism

CSF 

generalized infectionToxemiainfection

H- influenzaEnteric fever Meningitis

Partially treated bacterial meningitis:
CSF

Pleucytosis cellular response 

Tuberculosis 
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Aseptic meningitis  Rapid 

diagnostic tests CSFSterile

pleucytosis 

Aseptic Meningitis: 

CSFpleucytosisprotein

glucoseCSFCSF

organism 

Tuberculosis meningitis: 
incideus,lethargy irritability, vomiting

Systemic tuberculosisTB (contact)

MonteuxPrimary complex

CSFCSFCobweb coagulum 

lymphocyteSugarpyogenic meningitis

Fungal Meningitis:
Immune compromised

Low grade fever 

pulmonary infiltration CSFfungus

Viral Encephalitis:
 sensorial

 CSF  pleucytosis 
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 PCR 

 CSF

Poliomyelitis:  Poliomyelitis 

Subarachnoid Hemorrhage:
 (SH)

CT Scan

EEGCSFRBC 

Lyme disease:
 spirochete Polyneuropathy 

, encephalopathy, leukoencephalitis , Hearing loss 

IVceftriaxone . 

  

Initial Empiric therapy

third generation cephalosporin cefatoximeceftriaxone 

ampicillin(200mg/kg/day)chloramphenicol(100mg/kg/day) 

CSF

specific anti-microbial therapy 

Meningococcal or pneumococcal meningitis -
Penicillin 4-5lac/ kg/day q4 hourly IV 
cefatoxime 150- 200mg/kg/day q8 hourly 

ceftriaxone 100- 150 mg/kg/day q 12 hourly 

Hemophylous influenza Meningitis- 
Cefotoxime or ceftriaxone IV is used a single agent. 
The Combination of Ampicillin 300 mg/kg/day q 6 h + Chloramphenicol 100 
mg/kg/day is less preferred. 

 Staphylococcal meningitis- 
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        penicillinmethicillin  

vancomycinRifampicin

vancomycine

Neonatal 

LBW ( weight <1200g age <7days)  

methicillinStaphcilline IV IM 

Listeria- 
Ampicillin 300mg/kg/day/ q 6 hourly+ and Amino glycosides (Gentamycin, 
Amikine or netilmicin) are preferred. 

grame negative bacilli  

Cefotoxime or ceftriaxone or Combination of Ampicillin and Amino glycosides 
may use. 

  Pseudomonas- Ceftazidime+ Aminoglycosidesceftazidime

Ticarcillin(75mg/kg/Dose)mezlocillin 

 

bacterial meningitis

Staphylococcusgram negative

CSF 

CSF

 

(A febrile)

CSFSugarCSF30/mm3

 

Steroid therapy(0,15mg/kg/dose IV) Dexamethasone

Antibiotic
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Sensory neural deafness, internal hychocephalousBehavioral 

disturbancesSteroidHemophilic Meningitis

neonatal  Meningitis

Symptomatic therapy
Increased intra cranial pressure: cerebral edema 

 

 Osmotic diureticg/kg/dose0.55cc/kg/dose2.

 

 Steroid

 

ICPLP

 Convulsion:

Diazepam 0,3mg kg/dose(5mg)

(10-15mg/kg) phenytoin

5mg/kg/dayI.Vphenytoin

Antibiotic

 Fluid& Electrolyte homeostasis:
inappropriate ADH secretion

NGT

Hypotension:
infusionVasopressor

DopamineDobutamine 

Nursing care:

Atony

Supra pubic(Gentle supra pubic pressure) 
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: 

methylated spirit

Exudates

CSFEndotoxins

Subdural effusionICP 

Subdural effusion 

 

Subdural EmpyemaAntibiotic 

HydrocephalusVentriculomegaly

Ventriculo arterialVentriculo peritoneal 

 

Inappropriate ADH secretionHypo Natremia (Na <130m Eq/L)

 , seizures, Coma ,,  Puffinessout put,

specific gravity)(

 

:Water house freidrichson syndrome (WHFS) and Shock

Meningococcemia 

Dopamine infusion  

LP

Lack of clinical improvement in 24-

36 hours after start of therapy. 
Prolonged or second fever. 

Recurrent meningitis. 

Immune compromised host.  

All neonates.

Meningitis caused by resistant 

streptococcal pneumonia. 
Meningitis caused by Gram-negative 

enteric bacilli.
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 (Follow- Up And Rehabilitation)

ABM 

(Auditory) 

Tuberculosic Meningitis (TBM)
: Pia& arachnoids) leptomenings (

mycobacterium  Tuberculosis child hood 

TBM  

primary tuberculoses

milliary TB TBM

 (Disabling Neurological sequelas)

TBM

 primary infection TBM

Pathogenesis
TB

Milliary T.Bgeneralized 

  choroids plexus

(Immobilized)sub meningeal tubercular bacilli    

 (primary infection) PI   Occult lymyho Hematogenous

Meninges  choroids plexus cerebral cortex
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Metastatic lesion Caseous 

foci (Riches foci) CSFsub 

arachnoids spaceTubercle bacilli

peri vascular exudation 

Exudates cortex

Gliosis Caseation Giant cell  

  infarctionBrain 

stem 

basal cisternsArachnoid villi CSFHydrocephalus 

communicable Hydrocephalus )cerebral edema

Pathology 
ependymal Yellow grayish Excaudate Tubercles

 Temporal lobe middle 

cerebral artery subarachnoid

Arachnoids Villi CSFReabsorption CSF

Gelatinous Exudates CSF

Hydrocephalus  Choroids plexus tubercles 

Brain infarction 

Tuberculous encephalopathy 

necrotizinghemorrhagic encephalopathy

Insidiousfulminate  

(Young children) 

Brain infarction, Acute 

Hydrocephalusseizure 

TBM
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invasion prodromal or 

   peevish

Older children

Banging Photophobia 

Meningitis 

 CSF

hypertonia  kerning sign Brudsinski 

signExtensor planter response 

Remittent Intermittent 

 cardinalOccipital 

Banging

Exudates

brain stem Abducent paralysis   lesion

oculomotor  internal squint

Disorientation

infant FontanelBulging

crackpot sign .

older children papilla edema Head circumference 

Choroids Tubercles 

 Hydrocephalus 

Coma 
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ComaEmaciated)  

Scybalous)(

hemiplegia 

paraplegiaSever opesthotanus  

Decerebrate Rigidity pupil dilatedfixed 

Hypertension   

 Tache  cerebral  

Erythematous  

  

Tuberculosis 

  

Tuberculin test

:

 ESR  Leukocyte lymphocytosis 

chest x- ray 

hilar  Adenopathy 

patch of pneumonia Miliary tuberculosis 

lumbar puncture 

CSF 

low grads fever unexplained recurrent vomiting,Irritability

 (lassitude)LP 
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CSFHazy strawCSF 

30-40Cm H2O3-4Cm H2Ospinal block CSF

 Xanthochromia 

CSF cobweb coagulum  CSF

CSF test tube 

 tubercle 

bacilli  

 CSF40mg/dl400-500mg/dl

hydrocephalus  Spinal block 

40mg/dl20mg/dl 

chloride 600mg/dl cytology100- 400/cumm

PMN lymphocytes 

CSF

CSF Guinea pig   Inoculation Acid fast 

Bacilli  CSFSmear

CT scanTBMcomputerized tomography

Inflammatory granulomase, Basal exudates, hypo dense lesion or 

infarct Hydrocephaluscommunicating H Obstructive-H

Chest x ray 

Serological Tests TBMELISA

BactecPCR BactecPCR(polymerase chain reaction) TBM

HIV
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purulent meningitis 

CSFCSF

PMNCSFCSF

CSF smear 

 

 Partially treated purulent meningitis--
CSF TBM

PCRBactec 

TBM

Anti-pyogenic

LP

pyogenic meningitissubstantially 

 Anti TB Anti TB

Encephalitis drowsiness, (sensorial 

Disturbances ) CSF 

pleucytosisCT- scan

EEG 

 Typhoid encephalopathy 

Toximia 

TBMCSF  salmonella 

typhiwidal test

Brain abscess 

pyogenic  
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Osteomyelitis, lung abscess, mastoiditis, supportive  otitis media  

CSFCSF

C T  Scan 

Brain tumors

A febrile MRI

:Chronic subdural Hematoma 

Trivial trauma 

fundus 

Papilla edema choked disks   CSF

CT scansubdural tape

 Amebic Meningo encephalitisNaeglaria

Acanthameba A. Meningoencephlitis Naeglaria meningoencephlitis

 Acanthameba meningoencephlitis Granulomatous encephalitis 

Anti-pyogenic  Anti-tuberculosis 

CSF 

CSF 

Complications
6- Hemiplegia, paraplegia, monoplegia
7- Epilepsy 
8- Endocrine disturbances (diabetes 
insipid us)
9- Tuberculoma.

1- Mental retardation  
2- Cranial nerve palsies (3, 6, and 7)
3- Blindness optic atrophy
4- Deafness 
5- Hydrocephalus 

 

Anti-tubercular therapyTBM
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300mg I :Isoniazid  5 -

10mg/kg/ dayII: Rifampicin 10-20mg /kg /day 
 600mg. 

III: Ethambutop15- 25mg /kg/ /day                  
IV:  Pyrazinamide 30mg/ kg /day                                                                

 

V: Streptomycin 20 -40 mg / kg /day I .M                                                       
 

 

 

SteroidsCorticosteroids (Dexamethasone) 

prednisolone

Cerebral Edemaarachnoiditis fibrosis

spinal block 

Symptomatic therapy  
ICPdyselectrolytemia  papilledema  

optic atrophy Head circumference 

Decerabration

hydrocephalus decerbration 

Ventriculo peritoneal Ventriculo caval shunt  

  

 

older children 



  

 

559 
 

stags  

(stage )

 

(stage )

 

 Mental retardation ,Seizures 

HydrocephalusOptic

ArachnoiditisSpinal blockmotor  

Contraindications to doing a lumbar tap: 
1. Presence of significant cardio-pulmonary compromise 
and shock 
2.  Signs of increased ICP 
3.  Suspected case of space occupying lesion 
4. Infection in the area that the spinal needle will 
traverse to obtain CSF 
5. Hematologic problems

Indications of LP : 
1. unexplained low 
grads fever 
2. unexplained 
recurrent vomiting 
3. lassitude 
4. unusual Irritability 

  

Convulsive Disorders 

 

( Involuntary ) (  Paroxysmal )   (motor)    (sensory ) 

 (Autonomic )Psychic)Phenomenon

 

metabolic, traumatic, anoxic ( infectious insult to 

the brain  )   

Epilepsy  
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Depolarization 

Energy Production Failure

 Membrane alteration 

Excess excitatory neurotransmitters or deficit of inhibitory neurotransmitters 

Hypoxemia, ischemiahypoglycemia 

Glutamate neurotransmitter 

Hypomagnesaemia Hypocalcaemia

Depolarization

 

Generalized tonic colonic 

 Incomplete glial proliferation. 
 Incomplete neuronal migration. 
  Incomplete establishment of axonal and dendritic contacts. 
 Incomplete myelin deposition. 

 
63Child 

hoodMental Retarded Down 

Syndic.Cerebral Palsy 

 Retrospective Studies

Out patient 

A- Neonatal period (0-1 month)
    First and second day  
   1-Birth injury, Birth asphyxia hypoxia, 
   2- Intra cranial Hemorrhage (intra Ventricular H.) 
   3-Pyridoxine dependency, accidentals injection of 
   4- Anesthesia in to an  scalp during  

                                                 
63 The period of life between infancy &puberty 
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   5- Labor, inborn errors such as Phenyl Ketonuria (PKU) 
   Third day: Hypoglycemia 
   Fourth day and onward: - 
   1- Infections like Meningitis, septicemia, Tetanus  
   2- Hypocalcaemia (Tetani), Hypo or  Hypernatrimia, Hypomagnesaemia 
Kernicterus 
   3- Cong. Malformations like arterio Venous Fistula, Poorencephaly  
   4- Intra uterine infections: like syphilis, Toxoplasmosis, Rubella herpes 
Simplex (STORCH) 
B-I to 6 months:  
   1- CNS infections: Meningitis, Encephalitis, Enteric fever, Cerebral Malaria  
   2-Metabolic: Hypoglycemia, Hypo or Hyper natrimia, Hypo magnessemia  
   3- Cong. Malformations:  Arterio Venous Fistula  
   4- Intra-uterine infections  
   5- Inborn errors of Metabolism like glycogen storage diseases.  
   6-Space Occupying diseases: Brain Tumor, Abscess, Tubereuloma  
   7-Cystic Fibrosis 
   8-Vascular: intra cranial H.  , DIC, Hypertension  
   9- Drugs: phenol Thiazines, Strychnine, Piprazin, Lead poisoning, DPT 
B- 6 months to 3 years: 
    Febrile Convulsions plus previously enumerated Condition at B  
C-  3 to 6 years: 
    Idiomatic epilepsy, F. Convulsions Un common, rest as previously 
enumerated at B

Febrile Convulsion 

 

 

CNS Child hood

 

Febrile seizure Status epilepticus   later 

childhood seizure Febrile 

 epilepsyRecurrent non  Febrile seizure .
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Child hood

Children

Febrile Convulsion 

CNS

Acute respiratory illness

 GastroenteritisShigilla campylobacter

Roseola infantum  

Immunization 

Febrile seizure 

PharyngitisTyphoid Fever, Adenitis, Otitis Media Mastoiditis,

Febrile Seizure 

 Simple benign (Typical) Febrile Convulsion

 Complex (Atypical) Febrile Convulsion 

(typical) 

 38,8c

 generalizedFocal

 CNS 
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 Convulsion Febrile

 EEG 

 CSF

 Recurrence

 Atypical (Complex) Febrile convulsion 
 

 

 

  

EEG 

EpilepsyNeuro developmental

AtypicalRecurrence Epilepsy

Neuro  

developmentally

Subtle
SubtleDeviation, staring, blinking

Cycling apneaBp

Subtle
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: Colonicrhythmic1-4

FocalMultifocalColonicHemorrhage

Cerebral infarction

Myoclonic
Rapid Isolated jerking of musclesdrug withdrawal

OpiatesHypoglycemia

benign neonatal sleep myoclonus 

Encephalitis

: TonicHIV

70% 

2500generalized

extensor, 

posturing30%EEG

anticonvulsant

Neonatal convulsion Myoclonus benign neonatal sleep ,

jitterinessNeonatal tetanus

:Colonic rhythmic1-4

FocalMultifocalHemorrhageCerebral 

infarction 

Jitteriness 

 

Benign neonatal sleep myoclonus 
jerking



  

 

565 
 

 

Neonatal tetanus 
Spasm

EEG

Spasmgeneralized tonic

Lock jaw

Apnea 
Apnea

ApneaBrady cardia

 

glucose , calcium, , Skull radiograph ,

(brain imaging )WBC 20000/Cumm

bacteremia 

Blood culture LP 

MeningitisBacterial  

CNSMeningitisEncephalitis

Simple Febrile C.

  Meningitis

(Bulging fontanel , Stiffness, Irritability , stupor 
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)  Meningitis

LP

Febrile ConvulsionLP

 LP

Febrile Convulsion Febrile Convulsion

CNS 

Infants Febrile Convulsion

CNS  

MeningitisCNS  

Febrile Convulsion 

close fallow up 

Febrile illnessnegative tap Meningitis

tap 

 

 

 

(Rapid Water Spongy) Hydro Therapy Anti-

pyretic 

Semi- proneAspiration

 

O2

 

hydration

Sample 

MeningitisLP 
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Anti-biotic 

AspirinReyes  

 

Febrile Convulsion

 Diazepam

0,2-0,3mg /kg/dose, Inj. Diazepam5mg

mg1cc1mg/mint  IV 

Respiratory arrestHypo tension

IV

0,5mg/kg/dose 8Feeding Tube

Xylocaine / paraffin 

 

Phenobarbital 5mg/kgIV

Phenobarbital IV

 PhenobarbitalRecurrence 

 

Paraldehyde: 0.15 ml/kg0.3 ml/kgMineral oil

 

Diazepam SuppositoryPhenobarbital

Febrile ConvulsionA

 A febrile Convulsion
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Febrile Convulsion

15mg/kg Loading Dose30 mintIV

 5mg/kg/day

 

15mg/kg20mg/kgLoading Dose

30mintHypo tension

 

phenytoin 15mg/kg Loading Dose) Dilantin15min 1mg/kg/min

Dilantin  0,3mg /kg/dose  

IV.

Paraldehyde 0,2-0,3ml/kg15mint

 

Dilantin5-8mg/kg

12-24 hours

 IV

2mg/ 

h

Anesthetist 
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Febrile Convulsion Recurrence 

30-50%prophylaxisContinues

Intermittent 

Febrile Convulsion Idiopathic Epilepsy 

Intermittent prophylaxis

 

MultipleGeneralized 

Epilepsy

Fit

 

DiazepamBenzodiazepines

Suppository, IM, IV

(5)

15-20

Midazolam, DiazepamClobazamAnti-epileptics

 

Diazepam

5mgOlder children7,4mg
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Hydrotherapy, Anti pyretic

Continuous prophylaxis

 Anti-convulsion  

Intermittent

CNS 

Atypical   RecurrentSeizure 

Febrile Fit 

 

 ( Volproic acid or Epival) Sodium Valproate

20mg/kg/dayPhenobarbital3-

5mg/kg/day1-2

CarbamazepinePhenytoin

convulsion Febrile   Febrile Recurrence seizure 30-

50

Atypical prolonged

Adult life   child hood Febrile seizure

Status epilepticus Febrile seizure

complex feature 

Epilepsy

Mental retardation 

cerebral palsy  Epilepsy

 Epilepsy
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AtypicalComplex

15

 

EEG 

Abnormal Neuro development

 

Management of Acute   seizure

 

Recurrence) 

 

(EMERGENCY supportive   treatment) 

O2

 air way  

 Air way  suction  nasal    cannula mask  

 bag valve  mask 

  intubation

Endo tracheal 

 IV magnesium 

,sodium ,glucosecalciumhypoglycemia
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(Empirically)

/kg/B.Wglucose2cc

Hypo tension 

Hyperthermia

motor activity

Hyperthermia 

(passive cooling) 

 

(electrical seizure activity)

Hypoventilation 

apnea 

 

remarks Rate of 
infusion     

Initial dose 
mg / kg / 
min            ro

ut
es

   
 

D
ru

g 
   

  

Must be followed by phenytoin loading  can cause 
apnea ,respiratory depression 

1mg/ 
minute     

0.1- 0.3         

I.
V

   
  

D
ia

ze
p

a
m

   
  

0.2-0.5Rectal

Longer duration of action, less respiratory 
depression than diazepam.

1mg/ minute    0.05-0.1

I.
V

   
 

L
or

az
ep

a
m

Slower onset of action than IV diazepam.0.1-0.4

R
ec

t
al

1-18µg/kg/min0.05-0.2

IV
 

M
id

az
ol

am
 0.1-0.2

IM
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Equally effective as rectal diazepam 0.1-0.2

B
uc

ca
l

0.1-0.2
N

as
al

Emerging as a good drugs for status 
epilepticus dilute with equal amount 
of sterile water  

20 

IV
 

V
al

pr
oi

c 
ac

id
 

20 

R
ec

ta
l 

Use glass syringe0.15ml/kg 

IV
 

P
ar

al
d

eh
yd

e 

Dilute one part with three parts of 
olive part coconut 

0.3ml/kg 

R
ec

ta
l 

Mix only in normal saline, may cause 
dysrhythmia and hypotension 

0.5-
1mg/kg/min

15-20 

IV
 

P
he

ny
t

oi
n 

 

Less risk of hypotension ,data not 
available in young children 

3mg/kg/min15-20 
PE/kg 

IV
/I

M
  

F
os

p
he

n
yt

oi
n

  

Hypotension, respiratory depression 
,especially if used after 
benzodiazepines  

1-2mg/kg/min10-20  

IV
  

P
he

no
b

ar
b

it
al

  

PE phenytoin equivalents IV intravenous, IM intramuscular,

) (domiciliary Treatment 

 (care taker)
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(Alternative)Midazolam

Nasal  Buccal 

Midazolam 

 .

 

Hospital Treatment

Benzodiazepine 

30-15) (

0,1-0,5mg/kg/ dose 5mg 

Respiratory arrest 

hypotension( Expeditiously) 

 %80

Recurrent convulsion) (

phenytoin(concurrent) 
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Lorazepam 

Lorazepam 

my/kg/day) phenytoin(

 Lorazepam

0,05-0,2mg/kg) (I.V 

 

)Intraosseous (IOInvasive procedure

Lorazepam

 volproic acidformulation

20mg /kg

Diazepam 

Midazolam

IV

Midazolam

 0,1-0,2mg/kg

Phenytoin

 Benzodiazepine 

15- 20mg/kg infusion0.5-1mg/min 

5mg/min

 infusion Dextrose 
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(preticepitate)

cardiac arrhythmia ,Hypotension  ,  Extravasations,Tissue necrosis 

phlebitis Movement  disorderscerebellar ataxia 

Fosphenytoin

phenytoinsystemic phosphates

phenytoin(IM)  15-20mg 

/kg infusion  3mg/kg /min

mg/min0  Phlebitis(disadvantage)

(high cost) 

Phenobarbital

 Benzodiazepine phenytoin  Phenobarbital 

 10- 20mg/kg  1-2mg/kg/min  infusion

 3-5mg/kg/day 

 Hypotensionrespiratory depression, sedition, 

Bradycardia benzodaizepam

 respiratory depression 

neonatal  cardiac conduction abnormality 

 phenytoin 

 phenytoin Phenobarbital  

5mg/kgDiazepam

 seizure 

Paraldehyde 

0, 3ml/kg 3:1   olive coconut

0,15ml/kg sterile abscess 

 Paraldehyde dissolve 

intra cranial 



  

 

577 
 

 (20%) 5 ml/kg

Epilepsy
 Epilepsy

Status epilepticus 

 status epilepticus 

  hypoxia , Acidosis

High fever 

hypotension Respiratory depression

Status epilepticus

Convulsive type 

 common tonic clonic64 Grandmal65  status epilepticus(

Non Convulsive type 

) absent motor component   (Altered mental status or behavior with subtle or 
  Refractory status epilepticus 

 

 Phenobarbital  phenytion

seizure 

Seizurerefractory Seizure 

Seizure  hemodynamic   respiratory

Tertiary  health center  

Artificial Ventilation  refractory Seizure 

Barbiturate coma,Infusion Midazolam ,lignocaine, Intravenous volproate,  

 anesthesia

                                                 

65Clonic: of the nature of clonus marked by alternate contraction& relaxation of spasm               
 Clonic tonic: both Clonic and tonic said certain form of muscular spasm  
65Grandmal: generalized tonic clonic epilepsy 
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Subdural effusion 
pyogenic  Meningitis 

. InfluenzaHpneumococus

frontalparietal 

multipleclear spontaneously 

intra cranial Meningitis 

 irritabilitydrowsiness tens,

bulging fontanelMeningitis pyogenic

hydrocephalus CSF skull 

sutures Trans illumination 

 effusion subdural

 effusion

 craniotomy 

Subdural Hematoma
Acute Subdural Hematoma 
infancy 

dehydration, malformationbleeding diathesis

Subdural effusion Frontal  parietal 

 Subdural effusion focal 

convulsion facial paralysis,   contra lateral hemiplegia 

bulging,  tens anterior fontanelmeningeal signs

hydrocephalussutures diastasis deteriorate rigidity

sluggishly reacting

pupils investigationretinal hemorrhage  papilla 

edemaskull bulging    
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Subdural tap  frank blood  arteriographyradioisotope 

brain scan CT scan 

Subdural top 

 burr holes  irrigation 

 hematoma  excision 

Subdural  Hematoma skull x ray 

(Raised Intra Cranial Pressure)

 

(Cranium)

 

(CPP) = mean Arterial blood Pressure (MAP)-ICPCerebral perfusion pressure
: ICP   Cerebral blood vessels, 

brainCSF(Children) 15mmHg

NewbornInfant7mmHg  

The intracranial contents include (by volume):
Brain parenchyma) 80 percent , Cerebrospinal fluid (CSF)) 10 percent , Blood) 10 

percent  
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(Adaptive mechanisms)ICP

CSFReabsorptionArachnoids Villi 

CSFForamen MagnumLumbar sub arachnoids space 

 

Intracranial venous systemlow pressure (compression)

 

  
Cerebral edema 

Vosogenic edema

Vosogenic edema

Meningitis)(Encephalitis

 Tumors 

 Brain abscess 

Trauma

 

 Infarction 

Cytogenic edema 

 Cerebral anoxia 

 Meningoencephalitis) (meningitis, 

 Pseudo tumor cerebri 

 Reye Syndrome

Hypertensive  encephalopathy

Hepatic Coma

Water intoxication (Near

Drowning)

 
Bradycardia(Cushing triad)

Fontanel(Children)
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papilledema

(Strabismus)Sunset

Herniation

  

   

 

Bulging fontanels

(Scalp vein)

ICP

(compartment) 

  hyper tonicity 

.

FeverMeningitisICP. 

Bulging fontanel

Diffuse edemaHydrocephalus

Hydrocephalus   

CT-ScanMRIICHLP

cerebral edema
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Cerebral Perfusion 

pressureHerniation  

Supportive measures 

ICH 

 

1000cc/m2/day2/3

1ml/kg/hour (Output ) 

 

  papilledema 

 

 Vasogenic edemaSteroidsOsmotic agents

Cytotoxic edemaOsmotic agentsSteroid
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Hyperventilation

(PaCO2)4020mmHGVasoconstriction

 

Mannitol  Blood brain barrier

Osmotic

ICPCSFSub arachnoids

0, 25-1,5g/kg/dose4-1

 

Rebound

I.C.H 

GlycerolICHMannitol

, 25-1g/kg8-2I.V

15-30 

Phenobarbital

ICPConstriction

50%Metabolism

5-20mg/kgBarbiturate coma

3mg/kg3-1

 

DexamethasoneICP

Steroid 

Blood brain barrier 

 

 

CSF 

Lysosomal 
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Sub arachcaid spaceArachnoids VilliCSF

Dexamethasone1,5mg/kg0,2mg/kg

 

CSF

acetazolamide (Diamox)Furosemide(Lasix)Furosemide 

0,5-1mg/kg6-3 

Surgical Treatment 

C.S.FLumbar puncture 

Ventricular TapC.S.F 

The unconscious child Coma 
(koma)(Greek Word)

hypothalamus

Brain stem, Hypothalamus

Tactile Stimulation

CNSComa

Coma
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  Coma 

Supratentorial mass lesion

Coma

 Sub tentorial mass or destructive lesions

(ARAS) Ascending Reticular activating system Coma

Systemic metabolic disorders(Diffuse)

Brain stem ARASSupra 

tentorial Lesionneurologic lesionFocal

Sub tentorialBrain stem

Oculo- vestibular reflexes 
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(conscious& behavior )Cerebral Cortex 

Diencephalons, midbrain Upper pons

(Interplay)(Arousal system)

(ARAS)Central core

Brain stemCaudal medulla Midbrain 

ARAS

 

( Stupor)

(Light Coma) 
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(Deep Coma )

cortical

Brain stem Decorticate Posture 

mid 

brain

DE cerebrate Posture

(brain death)

Pupillary Reflux 

(Preserve)

Pupils

(Coma) Glasgow coma scale 

Coma

( Eye opening )

( Spontaneous ) 

(response to call  to speech) 

 ( Following to painful stimuli)

  

 

No response to painful stimuli          

infant
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0         

Coma(Best verbal response)

(Well oriented)

         

confused     

Inappropriate  sounds

 

( incomprehensible sounds )

no vocal response

infant

 

0         

ComaComa (Best motor 

response )(Obeys commands 

(Localized)

(Withdraws limbs on Irritation       

  Abnormal Flexion of 

Extremities    

 (Extensor response ) 

 No response no movement  
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66 67

         

0          

 

                                                 
66 
67
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 ComaGlasgow  coma Scale 

 

  

 

Generally brain injury is classified as: 
, Moderate GCS 9   

Coma

1: Recent convulsion  
 Deep sleep coma 

 

2- Infection: 
 Meningitis (Purulent Meningitis, 

Tuberculosis Meningitis) Other type of 
Meningitis ,Encephalitis ( e.g. herpes 
simplex ) 

 Measles Encephalitis. 
 Whopping cough Encephalitis. 
 Cerebral malaria 
 Brain abscess  

 Septicemia & sever Systemic 
infection by bacterial toxin & 
typhoid fever.  
 Trypanosomiasis  
 Vascular malformation  
 Demyelination disorders  
 Sub Dural empyema 

 
3- Head trauma: 
 Sub Dural and epidural hematoma or hemorrhage.  
 Sub arachnoid hemorrhage. 

 Intra cranial hemorrhage 
& parenchyma bleeding. 

 4: Brain tumor & other) space occupying Lesions  

5: poisoning  Barbiturates, Carbon monoxide, Opiates , Lead poisoning, Aspirin, 

Narcotic drugs.        
6: Circulatory disorders: Shock, Hypertensive encephalopathy (High Blood 
pressure as an acute glomerulonephritis) 
7: Respiratory failure: Airway obstruction, pulmonary distress& Hypoxia 
8: G.I- tract: Dehydration, Electrolyte disturbances, Liver failure & Hepatic 
Coma. Water intoxication 
9: Urinary tract: Uremic Coma (Renal failure) 
10:  Miscellaneous: Hypoglycemia (malnourished children or D.M after too much 
insulin or sever illness), Hyperglycemia (Diabetic Coma, Diabetic ketoacidosis), 
Hyperpyrexia, Heats stroke, Post ictal Coma 
11: Coma can be realistically in sited by Hysteria even in children 
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Coma 

Approach to Diagnosis of Coma 
        

I.C.P

Intubations

 

Immune 

compromisedMalignancyOpportunistic Infection

 

Diplopia

(Peculiar skin)

Post Ictal coma

Coma

Cardio respiratory 

IV

endotracheal intubations  

Intra cranial vascular episode, 

poisoning ,Trauma post ictal phase, Hydro cephalous 
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Meningitis Encephalitis

 

:

 Intracranial vascular Episodes, poisoning 

Post ictal phase, acute hypoxia, Brain tumor)Cerebrospinal

  ( Hydrocephalus 

Systematic Examination 

Pulse pupilReactivityScale

Diathesis, Exantem

Anemia

Depth of UnconsciousnessIntact

(Licking)Brain Stem 

Deep Coma

Flexion , Extension

Adduction 

Involuntary Movement(Repetitive)MultifocalMyoclonic 

jerkAnoxicMetabolicToxic encephalopaties 

Multifocal

Vital Signs 
 Respiration

cheyne stocke respiration: 
         bilateral cerebral cortex 

Brain stemTranstentorial Herniation Cardiac failure

2CO

post hyper ventilation apnea Hyper 
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ventilationBrain Stem

(Kussmauls respiration) Deep & Rapid respirationSalicylate poisoning 

Acidosis,  uremia , diabebetic Ketoacidosis , Metabolic acidosis,  Pneumonia

  Inspiratory cramp  Expiratory PausePontin  

: slow breathingmetabolic alkalosis, morpheme poisoning 

Respiratory failure 

AtaxicIrregular respiration (ICP)Pento 

medullaryMedulla

(Odor of breath)

 AcetoneKetoacidosis

 Urini ferrousUremia 

 Mousy smellHepatic 

(Temperature ) Fever  
: Pyrexiathermia,hyperheat stroke, meningitis

 HypothermiaintoxicationShock 

Plus rate

 TachycardiaShockarrhythmia  

 Bradycardia

Blood pressure  

BPHypertensive encephalopathy 

BPintoxication, shocksepticemia 

Fundoscopic Examination 

Papilla edemaICP

Retinal hemorrhagicsub arachnoids hemorrhagic  hypertension  
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 Pupillary signs  

 PupilComa 

react

 Pupilmidbrain damage

fluctuation

  Pinpoint pupilpontine lesion Morphine 

 brain damage Sever ischemic

AtropineBelladonna  

 

Temporal lobeTranstentorial Hernition  

 

 (Pallor)Hemorrhage

 Cyanosis Oxygenation 

 Hemorrhagic Meningococcal infection  Bacterial 

endocarditis 

 hypoglycemiaShock  

 Heat stroke  

Movement(Extra  ocular)Eye 

  

 Dolls eye response
     

(Conjugate deviation of eye)

 Brain stem(Intact)Dolls eye 

response

Brain stem

 brain stem oculo motor 

 internal squint (6)ICP
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 Oculo vestibular response

ResponsePonten

Labyrintites Sedative Phenyl hedantoin 

 

 OculocephlicOculo vestibular reflexes Pupillary light 

reflex (Hall mark) 

  Motor response - 
    

lateral)Contra(Hemi paresisHemi Facial 

weakness 

 Activity

) (Contra lateral 

 Flexion Decorticate 

 PostureCerebral CorticalSub cortical

Brain stem 

 : DE cerebrate Posture

Brain stem

CaudalUpper pons 

DE cerebrate RigidityICPposterior fossa

Metabolic diseasesCerebral hypoxia, hypoglycemia,(Ryes 

syndrome) Flaccidity

CorticalBrain stempentomedulary   junction 

 

 Motor response 
 Pyramidal tract Hemiplegia 
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 : Decerebrate Posture

brain stem  

 : Decorticate Posture 
 ElbowFlexionExtension

cortexcerebralPanto 

medullay

 

Blood countBacterial infectionLeukocytosis

 Blood culture  

CSF ExaminationComa CNSMeninges

  

CSFlumbar puncture Space Occupying 

Lesion (SOL)ICP 

Computerized Tomography
ComaSpace 

occupying lesion

-ScreenMetabolicBlood Sugar& urea  

-(Liver function test) LFT

Hepatic encephalopathy  Reye syndrome

-

: EEG-

 BUN Creatinin

Lactic acid

KetonFerric 

chloride Purplephenothiazine INH
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Management

 

  

 AspirationSemi prone position 

 Septic, Metabolic Toxic 

 Hypoglycemia1-2cc/kg 

 

 Suction 

  

 ShockBloodplasma ,Normal saline 

Valium Expansion. 

 Hypothermia Hyperthermia 

  

  

 ManitolDexamethasone 

 

 

  

  

  

 (Ventilator care ) 

 Contracture 

 ADH

2/3Hypo and hyperthermiaIC hypertension  
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Endemic

 

  

Coma(Glasgow 

Coma scale ) GCS5-3

Language, Speech, Memory 

GCS(6)

ComaHypoxiaIschemia

Cerebral palsy (C.P) 
CPprogressive or Static encephalopathy)-(noncontagious-non 

           

CP

ImmatureImmature

 CP

CP

 

 
( basal ganglia)
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(Prenatally)(Perinatal)(Postnatal)

 

CP Intrapartum asphyxia

CPFull term

PrematurityL.B.W,PretermIntracranial 

CP

Periventricular(Withe matter)Echo densities

CP(Predictor)cyst 3 mm

Spastic diplegia95-90%

 
    :

. 
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 Intrauterine

Abnormalities of intrauterine environment include: 
 Congenital malformation: Disorders of 

neuronal migration (Polymicrogyria) 
Schizencephalies (Double poren- cephalies). 
 Massive irradiation.

 Bleeding. 
 Infections such as rubella and 

toxoplasmosis.  
 Thrombo- embolic phenomena.

Peri  natal and postnatal: 
Perinatal factors are the commonest cause and these include: 
 Birth trauma. 
 Intra cerebral hemorrhage, cerebral infarction. 
 Birth asphyxia, hypoxic ischemic encephalopathy. 

 

 Hypoglycemia. 
 Kernicterus and. 
 Acidosis. 

 
Infancy: Illness of infancy account for 10% of cerebral palsy e.g. Meningitis, 
Trauma and, Vascular accidents, Encephalitis. 

:CPCerebral atrophy 

(Sub cortical weight matter)

Basal gangliaRigidity

 HemiplegiaMiddle cerebral artery

AtrophyGliosisHemiplegia

:

CP

1- Spastic (Pyramidal C.P) : Quadriplegia: a Paraplegia: b Hemiplegia: d, 

Monoplegia: c,       
2- Extra pyramidal (Dyskinetic C.P) :  A: Choreoathetosis ,B: Dystonia
3- (Atonic/Cerebellar CP) A: tonic diplegia, B: Congenital cerebellar Ataxia

4- Mixed C P   
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 Spastic form -CP

Diplegia 

 spastic CP   

Quadriplegia

L.B.W

Sever asphyxia 



  

 

602 
 

Supra nuclear bulbar

(Spastic)

(Brisk)Babinski Spasticity

 (Elbow) Contracture) (

Triplegia

Paraplegia(Legs) Spastic Para paresis

C.P

Transverse myelitisIntra Extra thecal mass lesionspinal 

cord Neurogenerative

Diplegia

(Scissoring posture)

(Brisk)Babinski,Clonus

Disuse atrophy)((Intellectual)

 

(Premature)(LBW)

Periventricular leukomalacia DiplegiaSpastic CP

Preterm 

Hemiplegia
 

 Cerebro vascularMal formation
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 Spastic

 (Spastic)(Tiptoes)

 Babinski, (brisk) Ankle(Clonus)

 (Spare)

Monoplegia

Extra pyramidal form

 Kernicterus

 Incompatibilitykernicterous

Basal gangliaIschemic encephalopathyAthetoid- dystonic C.P

AthetoidC.P

 Choreo athetosis

 

 Hypotonic

 Drooling 

 AthetoidBasal ganglia

(Status marmoratus) Hyper mylination 

 Oropharyngeal

 Upper motor neuron
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 Dystonia 

 Dystonia

proximal

 DystoniaExtrapyramidalBasalganglia

Kernicterous, (Asphyxia) 

Atonic diplegia

HypotoniaBrisk   

 Cerebral ataxia

(Incoordination)Intention tremorAtaxic 

spasticHydrocephalusAtaxic CP

Mixed CPCP

Cerebral(Multiple)CP

 Cerebral palsy 

 Mental retardationCP 

 

C.P

(Fixed)
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(Floppy)Hypotonic

Hypertonic

Moro 

reflexC.P

Stepping reflexC.P

landau

Prone

Hip jointExtension

CPLower motor neuron Mental deficiencyLandau 

Facial expression

 

CrosseSpasm

Crosse

 (Exaggerated)

 (Spastic)

Abdominal ReflexesPlanter response

 SpasticClasp knifeHyper tonicity

Contracture

 InfancyFloppy

 

  Athetosis 

Infancy 

 AtaxiaSpasticityhyper kinetic(Delineate)
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Spastic quadriplegiaDiplegia Microcephaly

(Head circumference below 2SD)

WeaknessHyper reflexesMild cerebral palsy

 SpasticityAthetosis 

Progressive

Spinal cord tumor, Degenerative brain disease Muscular dystrophy

Infant C.P

(ton)

Infancy

Cerebral cortex

CognitiveC.P

CP

CTEEG 

CP

 LeukodystrophyLeukodystrophyC.S.FC.P 

 Hydrocephalus/ subdural effusion
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 Brain tumorDisability

 Spinal cord lesionSpasticity  

Weakness

 Muscular dystrophyContractureWeakness

Muscular dystrophySpasticity

CPK

  Warding Hoffmann and benign congenital hypotonia - atonic Diplegia

Atonic diplegiaTendon reflexes

 CNS DisordersProgressiveCNS DisordersProgressive

 (Regression)

 Normal Development for a period of time  a slowing.

 (Consanguinity)   

 Congenital skeletal Anomalies such as pescavus or scoliosis.
 Neuro- cutaneous stigmata          

            CP 

 

  

CP 

 

 

 (Stretching exercise)

 (Contracture)

(Disability)Muscular 

skeletal system

(Support) 

(Contracture)
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Achilles(Contracture)

Diazepam (Lioresal)Baclofen,Dantrolene

Lethargy, drowsiness

(Hexidyl, pacitane) Anti cholinergic trihexphenidyl

AthetosisLevodopa 

DystoniaCarbamazepine

 

C.PKernicterusLBW

Apneic

Encephalitis
  

 

EncephalitisInflammation

Encephalopathy

 

 hypertensive encephalopathy, Diabetic ketoacidosis Hepatic encephalopathy 

,  syndrome,Lead encephalopathy 

Encephalopathy  StaticCerebral palsyProgressive

GalasctosemiaLeuckdystrophy 

  

Encephalitis       Encephalopathy 

 EncephalitisEncephalitis

 Encephalitis 
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Acute EncephalitisEpidemiy   ArbovirusEntero 

virus Sporadic encephalitis  Herpes Simplex

VaricellaCerebral ataxia

1-Etiology of Encephalitis: 
1: Viral 
a. RNA viruses (Mumps, Measles, rubella, Entero viruses). 
b. DNA viruses (Herpes simplex, cytomegalovirus, Epstein Barr virus) 
c. Arthropods borne (Japanese B, west Nile, Russian spring summer, Equine 
viruses).   
d. HIV, Rabies, lymphocytic choriomeningitis , dengue virus, slow virus infection, 
prions infection.   
2 Non viral  

a. Ricketsial b: fungi (Cryptococcus) c: protozoa (Toxoplasma gondii) d: 
bacteria (tuberclous meningitis, listeria). 
2-Encephalopathy: 
a-Acute disseminated encephalo myelopathy (ADEM). 
b-Post infectious: typhoid, shigilla, Rye syndrome 
Hypoxic encephalopathy, Heat , hyperpyrexia. 
c-Metabolic: diabetic ketoacidosis, uremic coma, hepatic coma, 
hyperbilirubinemia in the new born, lactic acidosis, inborn errors of metabolism, 
mitochondrial disorders.  
d-Allergic, post- exanthematous or post- vaccinal encephalopathy. 
e-Fluid and electrolyte disturbances. Water intoxication hyper or hyponatermia, 
alkalosis and acidosis. 
f-Toxic heavy metals (lead, mercury, arsenic), insecticides ,cannabis indica , 
carbon monoxide. 
g-Malignancies. 
Olfactory 

mucosa  Immunologic 

reaction

Encephalitis

Para infectious Encephalitis.
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  brain abscess 

:   (Mosquito bite)

Secondary viremiaCNS

 

 

 Herpes simplex encephalitis Rabies

inclusions demonstration

Gross

Peri vascular cuffing 

Neuron phagocytosis 

Ground substancesglial Inclusion 
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bodies

Herpes simplex  Fronto temporal 

lobeMumps virusTransverses myelitis

Chicken poxCerebellum

 

 (Susceptibility of host) 

 (Localization of agent) 

  

RadiculitisRadiculitis 
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DE cerebration, Cardiorespiratory insufficiency, Hyper ventilation 

Ocular palsies, 

hemiplegiaCerebral 

B

Lateralization

 

brainstem dysfunction 

hiatusTentorial

midbrainPupillary abnormalities,

,sixth nerve palsy, ophthalmoplegia , paralysis of Upward gaze, Ptosis, Cheyen 
stock respiration, hyper ventilation Bradycardia   .

Medulla Oblangataforamen magnum

Cerebellum

EncephalitisMeningitis

EncephalitisMeninges

EncephalitisMeningo

 

Deep comaMantel ConfusionIrritability

Older children
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(Facial palsy, squint)(Aphasia)

(Tetra plegia ,hemiplegia )  Cerebellar(Ataxia)

(Behavior)confusionTremorStupor

Spastic paraplegia

Spinal cord

HypotensionMyocarditis

Herpes Simplex Encephalitis
Type 

Coma

Focal fitsTemporal lobeSpace Occupying lesion 

hemi paresis, focal fits

Tentorial herniation, pupil edemaDecerebrate

CSFXanthochroromiaCSF50000

RBCCSF

 

  Herpes simplex Encephalitis
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Type 

Herpes virusType

 Vesicular skin eruption 

Encephalitis.

Chicken pox encephalitis
1000-5000Rash

RashEncephalitisCSF10-15/cumm

PMNLymphocyte

Measles encephalitis
600-1000

Rash 

Spinal cordParaplegiaNeurologicalInappropriate 

ADH SecretionCSFlymphocytic 

Pleucytosis(50-100Cells/cmm)   

Polio encephalitis
PolioEncephalitis

Irritability, Coarse tremors, ComaDrowsiness ,FitsEncephalitis

ParesisBrain stem

Transverse myelitisgray matter

CSFPleucytosiscells/cumm)50-100(PMN

LymphocyteEncephalitisPolio

MumpsMumpsAseptic MeningitisParotitis

 Encephalitis

Coma
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Fluorescent anti-body 

Lymphocytic chorio meningitis 
Dried Mice Excreta

malaise , Headache,Myalgia

Meningo encephalitis   

Slow Viral disease 
SVDSlow CNS

(Small protein aceous particles) prisons Poor 

cognitive functions, Dementia

SVD  

HIV, Rubella, (Sub acute sclerosing pan encephalitis) SSPE, Measles HSV

 

Diagnosis

Meningitis, heat stroke, enteric encephalopathy, shigella, toxins, 

poisoning,DM, renal diseases ,Brain tumor ,cerebral malaria,Lead 

encephalopathy 

 Measles, polio Chicken pox

Mosquitoes , ticks     

PertussisINSETICIDES

.

 

 

 Lumbar punctureLPPapill edema 

CSF     

CSFTBMABM 
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EncephalitisCSF  10- 5000    PMN

Lymphocytic    

: Anti-body titer  

Titer(4 fold or more)

Virus isolationSwab

Brain scan and CT scanFocal necrotizing  

encephalitis(Herpes simplex)

Brain biopsy 

Herpes encephalitisAntiviral 

chemotherapy  biopsy Immuno fluorosent 

 

 EEG EEG   Disorganization 

EEGAmplitude  

  Blood countsBacterial infection

Blood ammonia Metabolic, Urea screening,

Lactate Ketones Urine analysis . 

 Toxicological

 

 Enteric encephalopathy , malaria , Shigilla, toxins , poisoning ,Diabetes mellitus,  
CSF Viral culture 

PCR  

CSFIgM Elisa test Arbo/entero/herpis/ measles 

Typhoid , neurotropic viruses Sera

Lead  Lead
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 :

Early  
 Hemiplegia
 intractable convulsion 
 Squints 
 Deafness 
 Aspiration pneumonia 
 UTI Catheterizations

Late  
 Mental retardation 
 Hydrocephalus 
 Disabilities learning 
 Behavior disorders. 
 

 

Management 

(Urinary Retention)

(Ileus or sever  constipation ) 

Shock  

(Anticonvulsants)Diazepam 0,2mg/kg/IVParaldehyde 

ml/kg.Per rectal 5-8mg/kg/day

 

ICPCerebral edema edemaPapilla

 

Decadrone injection0,5mg/kg/day    

cerebral edema  Oral Dexamethasone  

Manitol%10cc/kg/day

- 

Anti-viral drugsHerpes simplex Acyclovir  

Intra venous fluid: Maintenance%Restrict 



  

 

618 
 

Nutrition:NGTEgg, 

soup, Juices, Milk 

Antibiotic BloodCSF

 

Antipyretic: Antipyretic:water sponging 

Maintenance of air way:

 

Prognosis

metabolic encephalopathyintermittent 

 

Herpes simplex encephalitis(Mortality rate >70%)

Enter viral encephalitisComa

Hydrocephalus

CSF(congestion)

1: None communicating or obstructive Hydrocephalus
2: Communicating or Non Obstructive Hydrocephalus 

CSFCSFChoroids plexus

Ultra Filtration Active secretionCSF

CSFChoroids plexus 

}Brain parenchymaCapillary endothelium  {

CSFForamen manro

Aqueduct Foramina Luschka

CSFForamena magendie Sub arachnoids Space 

Lumbar Sub arachnoids CSF
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Arachnoids VilliGranulation  Saggital sinus

Older Children CSF

CSF

)(Turnover  

  CSF 

Hydrocephalus 

HydrocephalusCSF

CSFCSF 

 
 CSF circulation 
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    Hydrocephalus

  

skull x ray 

 

Ventricular System CSFVentricular 

System  DilatationProximal

Aqueduct
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(Disproportionate dilatation )

Proportionately) 

CSFSub arachnoids

Fibrosis CSFSuperior 

Saggital sinusThrombosis

CSFCSF

papilloma of  Choroids plexus

Frontal Occipital

(Sutures) 

Older 

childrenInfant

CSF

Classification  CSFHydrocephalus

Non communicating or obstructive Hydrocephalus:

CSFSubarachnoidCSF

 Aqueduct ( foramina Lushka ) 

Foramen magendi AqueductStenosis 

 

Communicating or Non Obstructive Hydrocephalus

Basal cisterns Subarachnoid 

CSF Subarachnoid Villi

Sub arachnoids 

Hemorrhage   ,  Leukemic  Infiltration .
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CSF

sub arachnids space 

Communicating 

congenital hydrocephalus 

Intrauterine infections

Cytomegalovirus, Rubella, ToxoplasmosisEpendymal 

Basal cisterns  

 

 Congenital Malformation 

,Aqueduct stenosis Dandy walker syndrome   posterior fossa cyst 

Arnold Chiari Syndrome

CerebellumBrain stem CSF

Posterior fossa 

 MidlinesCSF    

 Acquired Hydrocephalus

Tuberculosis meningitisPyogenic meningitis Encephalitis 

CSF

Post intra ventricular hemorrhage. 

medulloblastoma , astrocytoma , ependymoma   _ Posterior fossa tumors 

Intra cranial hemorrhage, Arterio venous malformationRuptured aneurysm  

Hydrocephalus Ex vacuo 

Cerebral atrophy

Hydrocephalus Ex vacuoCSF 

HydrocephalusCSFskull

 CSF
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 (Unevenly)

Ependymal (disrupted)Peri 

ventricular oozeSub Ependymal edemaWith 

matter

(preserved  )Cortex 

 

CSF  CSFCerebral 

atrophyCSF(Hydrocephalus Ex vacuo )

CT/MRI Peri ventricular ooze 

 InfectionTumor 

Bleeding

 Intracranial pressure 

Hydrocephalus  

 Hydrocephalus Hydrocephalus 

 

Personality)(

(Behavior)Irritability, drowsiness, lethargy ,Apathy  Head banging

   

paresis of Extra Musclesocular

Diplopiapapilledema pyramidal tract   Skull

Contour  

Prominent Brain stemDistortion Distension

Bradycardia,Systemic hypertension 

Sunset Upward Gaze Paralysis 

Cornea  Sclera 



  

 

624 
 

Young ChildrenFontanel ,

(Macrocephaly)    

   

  

Spasticity

Clonus, Brisk Tendon Reflex Babinski 

 Cracked pot Macewen signPercussion 

Cracked pot  

Fetal life 

 Fetal life 

Mal 

formation 

Neonatal hydrocephalus 

Ultrasound 

Circumference 

(fortnight)Hydrocephalus 

SagittalCoronal 0,5cm

Forth Night

Squamo parietal 

Hydrocephalus 

Cranial ultrasoundComputed tomography 

 Cortical mantle ,Peri ventricular  oozeHydrocephalus  
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MRICT Scan 

Arnold chiari malformation 

CerebellumMedulla CSF

Dandy walker Cystic malformation

 Foramina(outlet) Atresia 

Brain malformation

CSF CSF

SubarachnoidCT scan 

 Skull 

MagaloencephlyICP

Metachromatic 

Leuckdystrophy,Hurlers Syndrome Tay Sachs disease 

Chronic sub dural HematomaParietal 

Region Scalp    prominent 

Sunset  
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 Hemolytic Anemia (Thalassemia)  

,Achondroplasia Rickets ,HydroencephalyFamilial Macrocephalies 

 

(Precise)

MalformationHydrocephalus

 Hydrocephalus  

Acetazolamide50mg/kg/day

HydrocephalusCSFGlycerol 

MannitolOsmotic

Acetazolamide

Vision

Desirable(Irreparable 

damage)

Hydrocephalus Congenital obstructive hydrocephalus ,Acquired 

Peri ventricular oozeShunt Ventricular atrial shunt

 PreferableVentricular peritoneal  cavity Shunt 

CSF Circulation

peritoneal cavity

HydrocephalusBacterial Meningitis

TBMHydrocephalus 

Shunt
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Ventricular peritoneal  cavity Shunt 

(Revision)

Shunt Revise

(Longer tube)

BlockageInfection

Bacterial colonization (Revision)

2/3

(Mental)Developmental

HydrocephalusSpinal bifidaSatisfactory

 Mental Retardation

( early developmental period)
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(Intelligence)

(Cognitive 

Performance)(Statistic)(Below 3th   Percentile) (

(Intelligence)(Thinking)

(Visual and Auditory memory)

(Causal Reasoning)(Verbal Expression

(Manipulative Capacities)(Spatial 

Comprehension)(Intelligence) 

: PrevalenceIQ

3/4(Mildly Handicapped)

(0,4%)IQ50

M.R3,92%1/3th 

2/3th 

  MR

(Educable) Mildly retarded) 
IQ51-70(educatable)

85-90%(Comprise)

(Cope) 

(Moderately retarded)(Trainable)

                                                 
68 chronological age (formal) the number of years a person has lived as opposed to their level of 
physical, mental or emotional development compare mental age  
%mental 'age noun 
[C, usually sing.] the 
with the average ability for children of a particular age:She is sixteen but has a mental age of 
five. compare chronological 
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IQ50-36

10%-5

(Adequate social adjustment) 

Severely retarded (Non trainable)I.Q 

3521-M.R (5)Infancy

 

Profoundly retardedI.Q20

(Severely handicapped) I.Q71-90 

mental handicap 

educatableTrainable 

 Profoundly retarded(Custodian)

Mental retardation 

 EducatableTrainable 

  (Several 

biomedical, Sociocultural & Psychological factors)(interplay) .

M.R(65-75%)

(Idiopathic)

(Intellect)(Poor Social background)

Prenatal factors: 1
1-Infection such as rubella, toxoplasmosis 

cytomegalic inclusion disease, herpes, syphilis 

and HIV(TORCHS Infection
2-Chromosomal disorders. Downs Syndrome, 
fragile X syndrome, klinefelter
3-Congenital primary hypothyroidism
4-Familial history of  mental retardation

5-Malformation of brain
6- Placental insufficiency
7-Toxemia of pregnancy 
8- Ante partum hemorrhage
9- Radiation during pregnancy
10-Use of teratogenic drugs in 
the first trimesters  of 
pregnancy

Natal factors:2 
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Birth trauma
Intra cranial hemorrhage or  Intra 
cerebral, hemorrhage

Birth injuries
Hypoxic ischemic encephalopathy
Prematurity

Postnatal factors:3 
Infection of central nervous system 
Miningoencephalities
Head Injuries
Malnutrition

Abus &Autism Child
Viral encephalitis

Hypoxia
Cerebro vascular:Thrombosis of 
cerebral vessels
Post - vaccinal encephalopathies
Kernicterus
Hypoglycemia

Structural defect:4
Porencephaly
Critinism
neural tube defects

Developmental defects
Microcephaly
Craniostenosis

Infections_ 5 
Post encephalitis, Post Miningitis, Post subacute sclerosing panencephalitis(SSPE) 

Chromosomal disorders_6  
Downs Syndrome, fragile X syndrome, klinefelter, Turner Syndrome 

Genetic & Metabolic_7 

Aminoaciduria  Phenylketouria , homocystinemia , histidinemia, organic aciduria 

Galasctosemia, Mucopolysaccharidosis., leukodystrophy, Inherited degenerative 
disorders of the central nervous system, Cretinism 

Environmental factors _ 8  
Psycho social deprivation, Nutritional deprivation, cranial trauma, nutrition gaps, 
iodine deficiency

Unknown causes: 10 

Predisposing factors 

(Low- Socio  Economic state)

  

(Immunization)

 

(LBW) 



  

 

631 
 

Small far Gestational Age(SGA)Preterm

Gestational Age

 

PretermGestational Age

Hemorrhage, Anoxiacerebral 

(Genetic)PrenatalSGA

Brain damage

Advanced Maternal Age

Down's syndrome(Fetal Depravation)

Hypoxia,(Offspring)Older primipara

Birth trauma

(Consanguinity of parent)Mental 

Handicap

(Handicapped)(Skills)

(Development)

(Posture)(Movement)(Vision)(Manipulation)

(hearing and speech)(Social behavior)

(3) 

 

 Peri natal, prenatal  Post natal 

  

 Head trauma, Meningitis 
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 (Consanguinity) 

 NeglectChild abuse

 

(General physical Examination)

(Growth parameters especially head circumference) 

(Congenital malformation or dysmorphic features) 

CNS Examination: 

 

(Developmental assessment)

1-Eye   

Cataract: 
Congenital Rubella, Galasctosemia, Lows syndrome, Hypo Parathyroidism, 
Myotonia. 
Retinopathy:  
Congenital Rubella, Toxoplasmosis, Laurence _ Moon _ Biedle syndrome 
Lins dislocation: Marfans syndrome, Homocystinuria 
2-Heart: Canal defect AV): Tiresome 21(Down Syndrome), Patent Ductus 

arteriosus, Congenital Rubella, Coarctation of _ Aorta, Turner syndrome: Supra 
valvular aortic stenosis, William syndrome 
3-Liver: 
Hepatospleenomegaly: Lipidosis, Muco polysaccharidosis, Glycogenesis (Type I 
and III), Galasctosemia, TORHS infection 
4- skin: Café  au lait spots, Neuro  fibrematosis, Tuberous sclerosis, Port- 
wine- Stain: Sturge  Weber syndrome, Linear Blisters: Incontintia pigment. 
5- Hands 

PolydactylySyandactyly(Sotos syndrome) 

Broad thumbs(Rubinstein_ Taybi  syndrome) Simian Creases(Downs 

syndrome)

6- Gonads: Hypoganadism, Prader_ Willi syndrome (with Obesity) ,Smith _lemli 
_ Optiz Syndrome 
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(Developmental)

Fundus

DevelopmentalDysfunctions 

I.Q

Psychometry

  (Optimal condition) 

(Frightened) 

Cretinism , the 

rubella syndrome down syndrome  

1. Urine tests for metabolic disease such as metachromatic Leuckdystrophy, 
phenyl ketonuria, homocystenemia, galctosemia, etc. Especially in the familial 
variety of mental handicap and Muco polysaccharidosis.
2. Urine chromatography. 
3. Relevant investigation for hypothyroidism, bone age, T3, T4 and TSH 
estimations, and TRH stimulation test. 
4. Chromosomal studies suspected chromosomal anomalies, Downs and for 
exclusion of fragile in males MR With major cong .Malformations. 
5. Biopsy of any tissue to conform storage or other disorders, including biopsy of 
bone marrow, liver, rectum, brain and skin. 
6. Blood examination: deficient enzymes and excessive or deficient metabolites. 
7. Serological test for intrauterine infection. 
8. X-Rays of the skull, CSF examination, EEG and angiography are rarely helpful. 
9. Computed tomography and MRI may show pathology such as hydrocephalus, 
poor encephalay, absence of the corpus callosum, tuberous sclerosis migration 
defects, white matter diseases and cortical atrophy. 
10. Amniocentesis with examination and Culture of the amniotic fluid in Cases 
where prenatal diagnosis of a suspected defect is possible. 
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 Genetic counseling:Recessive inheritance

 35Downs syndrome

 

 Vaccination Rubella vaccine(Encouraged)

Fetal Rubella

 During PregnancyAntenatalTeratogenicity

Iodides, Hormones, Anti-thyroid

Prenatal DiagnosisAmniocentesis Tissue culture, 

Chromosome studies, alpha fetoprotein 

 During laborBirth asphyxia

(Birth trauma)Sepsis 

 Post natalCNS

Photo therapy Phenobarbital,

Exchange blood transfusion . 

 CretinismGalctosemiaInfancy

Pertussis

 Homocystinemia, Phenyl ketunuria 

Brain damage 
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(Discussed). 

Strabismus

(Mentally handicapped) Frequent

Physiotherapy . 

Seizures

Phenobarbital. 

Cerebral damage syndromeAmphetamine

Methylphenidate.  

Psychology

(Criticism)

 

 

Institutionalization

(Day care centers) (Integrated schools),

(Vocational training centers)

(Sheltered farms)

Independent
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Poliomyelitis
69  

Endemic

EncephalitisParalysis

 poliomyelitisitis Myelospolios

  poliomyelitis   

 polio

RNAPolio

II, IIII

III

  

Polio 

virus

Epidemiology 

                                                 
69 Acute febrile viral feco oral (communicable) illness due to infection by either one of the 
three neurotrorpic polioviruses  P1,P2, or P3 
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(Natural 

reservoir)

(Mode of transmission)

(Fecal oral route)

(Oral oral respiratory 

route)Perinatal

Naso pharynxOlfactory 

Nerve

How polio virus enters the body ?

Through the mouth .

outside How polio virus is excreted 
 the body ?

 Through the anus with stool

Pathophysiology
Oro pharyngeal

Endothelial

endothelialreplicate

Viremia

ViremiaAntibodyIgM infection vaccination
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IgG

IgA

pharynexintestine

re-infection

(Viremia- Blood stream)Pathway

 

 

 

Pathogenesis
neuro trop 

Vestibular

,MedullaVermis

Cytoplasm

Nissle

Necrosis

Phagocytosis

  

90- 95%Poliomyelitis
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(Abortive Poliomyelitis) Minor illness

1- 5%Non paralytic PoliomyelitisAseptic Meningitis

Minor illness

Kiss the knee test, Tripod sign,  Neck 

RigidityHead drop signminor or non 

paralytic illness

0,1-2%Asymmetric acute flaccid paralysisParalytic poliomyelitis

250<1 % of infected cases  Paralytic 

poliomyelitis( major illness)

Paralytic poliomyelitis
 

i Spinal Form> 95% casesSpinal

Tremor, hyperesthesia

Paralysis

 

Pneumonia

 

ii Bulbar form<5% 

Bulbar poliomyelitis

Paralysis
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 (Saliva)Pharynx 

 Nasal regurgitation 

  

 Uvula 

 Vocal cordHoarsenessAphonia  

 atrophy 

 

iii Bulbo spinal formbulbar

iv Encephalitic formdisoriented

drowsines Tremor convulsion 

child hood

Paralytic Poliomyelitis

Post polio syndrome

ParalysisWeakness

 

C S F

leukocyteLymphotoytes

 

PoliovirusCSF
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revers cold chain REMT 

WHO      

    

Polio virus 

AFP
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 Aseptic Meningitis

Gillian Bare- Syndrome (Acute idiopathic polyneuritis)

(CytoMegaloVirus-EbstienBarVirus)Hepatitis-B 

Mycoplasma,Campylobacter  jejune 

(Poly neuropathy)

11, 10, 9

bulbar(6)

C S F 

  

 

  ( Acute onset but no fever)

 

(Symmetric, Landry ascending)

  (Decreased tone and reflexes)

 (Sensory Disorder ) 

 

 

 Sever Hypokalemia or Hypokalemic hypotonia

1. Symmetrical hypotenia. 
2. Decreased Muscle tone. 
3. Weak, none or paresis commonly in lower limb (or Generalized). 
4. Respiratory paralysis may occure  
5.  Recovery by correcting Hypokalemia. 
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Post diphteric ParalysisGillian Barr syndrome

AccommodationSoft palate- paralysis 

 

Transverse myelitis

 Hepatitis-A, 

varicella, EBV,HerpesOPV,DPTMeasles

CMV,EBV)

 

 

 

 

Flaccidity

Hyper  

reflexa 

 Anesthesia

CSFCSF

Nerve conductionconduction

EMGEMG

diplegia, Flaccid
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)(Characteristics  

(AFP) 

 

 

 

  

  

( Spasticity and Hyper reflexes phase) 

T. MSpinal shockearly stage

 

Botulism

 Diplopia, ptosis. 
 Weakness. 
 Respiratory failure. 
 C.S.F Normal. 

 Food poisoning.
 Clostridium botulinum toxin (Block at neuro- muscular 

junction infant). 
 Constipation.     
 Poor suck and cry & absent suck. 
 Lethargy

 

 Feces, vomits, serum and suspected food should be examined for the presence of 
toxin by injection into mice. 
 Spastic diplegia 10- 33%. 
 Extra pyramidal C.P. 
 Atonic C.P. 
 Electromyogram (EMG). 

Clostridium Botullnum  bulbar 

poliomyelitis  

 Encephalitisdiffuse 

Polio
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  Pseudo paralysis

Congenital 

Syphilis, Acute Rheumatic fever, scurvy, osteomyelitis

Complications 

 Paralysis

  

 MelenaSinglemultiple

 

 Acute Gastric dilatation 
 Mild hypotension 
 mild hypertension 
  

Management 

Management

Abortive

Paralytic

 

Hip

    

 

Analgesic

Analgesic 
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 Suction

bulbar poliomyelitisAspiration

 

PhysiotherapySplints

Prevention

re-infection

Polio

Polio

PolioOPV) -(Sabine

IPV)-(Salk 

(Immune compromised)Polio

(Long life Immunity)Polio

VAPP associated paralytic poliomyelitis)(Vaccine

 2.4 

. 

gammaglabulin
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Prognosis

5- 1015%

 

 Strategies for Polio Eradication 
 

 
 
 

 
 

 (AFP) Acute flaccid paralysis 
AFP

 ( behavior) 
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 Motor system

Motor system 
  

.

(UMN): Upper motor neuron.1

(LMN): Lower motor neuron.2
 Cerebellum. 3Cerebellum 

 

Extra pyramidal.4
Upper motor neuron (U.P.N).170 

Pre central gyros anterior  sulcus (bets cells) Axon  

 Internal  capsule corona radiatamid brain  ,, pones -- oblongata

medulla  Medulla 

oblongata90%10%

Bulbo spinal tractAnterior column 

Horne of spinal cordUMN 

Lower motor neuron (L.M.N)UMN LMN

                                                 
70 
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 Upper motor neuron

UMNLMN

 Bulbo spinal tract.
1 - Long tract  
 2 - Cortico spinal tract    

                    3 - Pyramidal tract.     
 Lower motor neuron (LMN):2 

 )cordAnterior column of spinal( 

.  

Upper motor neuron 

        UMN UMN     

    

Hemiplegia. 1
Hyper tonicity of Muscles  
Abdominal reflex (negative )   

Spasticity Hypo tonicity 

Spasticity
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 Cog well rigidityCog well rigidity

 Lead pipe rigidity

 

 Clasp knife rigidity

 

 SpasticityHypo tonicity  

Hyper reflexes:3 
UPN 

4 Babinski

Babinski Dorsi flexion   planter flexion 

BabinskiUPN Babinski Dorsi Extension   planter 

extensor        Babinski 

Babinski

Dorsi  flexion Babinski Positive

UPN Abdominal reflex

)(Mild Muscle atrophy electrical excitability   

Electro myography -EMG 

(UMN) 

Cortex lesion.1 

MonoplegiaJackson epileptic fit (focal epilepsy)dysphonia

Corona Radiata :2coronaIncomplete hemiplegia Incomplete hemi 

anesthesia
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Internal capsule : 3 
 Internal capsule

 cortex 

Complete hemiplegia

 Hemi anesthesia Hemi anopia 

: Mid brain lesion.4

palsy

Paralysis of ½ bodies Pin point pupil Ptosis 

5,6,7,8, 

 

Lower motor neuron (LMN): 2 

Brain stem motor nuclies
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brain Stem  . 

Medulla Pons brainMid Stembrain  Hemi plegia

 

(LMN)

Brain stem.  1
 Progressive bulbar palsy

 Syringe bulba

Syringe bulba Polio  

Spinal cord. 2 
 Progressive muscular atrophy 

Syringe mylia Syringe mylia

 Polio  

Nerve roots. 3 
 Disc herniationRadiculopathy sciatalgia) (Peripheral nerve: 4Peripheral 

neuritis
General symptoms of LMN 

-Flaccid paralysis (hypotonia). 
-Reflexes ( Decreased ) 
-Abdominal & planter skin reflexia normral. 
-Mescle Atrophy  (  ) 

-Fasciculation and fibrillation (Fasciculation are irregular contractions of a group 
of muscle fibers innervated by one axon.  Clinically this appears as a small muscle 
twitch) (tremor - )

-Muscular contractura   

- Babanski (Planter flexion)   

-Muscle degeneration present. 
: 3        (Extra pyramidal syndrome) 

- Thalamic nuclei. 
- Corpus striatum. 
- Sub thalamus. 
- Reticular system. 
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 LMNUMN

 UMNLMN

posture(Posture adjustment)Autonomic 

integrated (Tremor, Spasticity) 

parkinsonismInvoluntary movement  (Chorea)  

Cerebellum:4 
 Rate, Range, Rhythm 

   

 Ataxia , atonia , Rebound phenomena Pondular knee jerk

Quadriceps)Nystagmus horizontal

Circular, Vertical  Adiadokenesia     

Cranial Nerves:5 
Bulbo spinal Tract

 

Motor- 4,6,7,11,12 Sensory- 1, 2, 8Mixed-3, 5,9,10 

Mid brain3,4 

Pones  5,6,7,8      

medulla  9,10,11,12 .  

(Brian stem)1,2

(2)Occipital(1)

Olfactory nerve
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Pons. 5  
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Reflexes

(Reflexes arc)

  Afferent nerve Stimulus- Receptor  

Inter caryatid nerve inter nerve   Efferent nerve - muscle and glands  Effectors 
 effect secretion result =  Increased or decreased ( muscle  relaxation or 

contracture) 

Figure 1  The 4 anatomic stations underlying lower motor neuron weakness

 

 Superficial reflexesmuco cutaneous reflexes 

Mucus reflexes  skin reflexes  

 Deep reflexesossiotendinous reflexes  

Organic reflexes      Defecation, Respiration , 

(deglutition )  swallowing, micturition , 

Pathologic reflexesBabinski     

epileps Babinski

Superficial reflexes 

Mucosal reflexes
Corneal, gage conjunctival 

reflexes
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71Skin reflexes

 Abdominal reflexes , Inter scapular reflexes,  Planter reflexes 

cremastric reflexes anal reflexes , lumbo cavernous reflux 

Deep reflexes.2 

Triceps, knee, Achill ReflexesBiceps

Deep Reflexes 

Grade 0 - 

-Grade 1    

Grade 2-Brisk

- Grade 3very Brisk  

Grade 4- (Ankle & Patella) Clonuses  

Clonuses   Sustain Clonuses & Unsustain
-organic 

  - 

 -       

  -       

   -    

   

Neurosis

 

                                                 
71 

 

 multiple pregnancy cremastric reflexe

  lumbo cavernus 

reflux   glance of penis lumbo cavernus
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 lower motor neuron 

 

 Optic nerve  

  Blind 

  Central vision defect   

 Tubular vision defect  

  Hemi anopia   

                     Homonymous HA (R) (L) -1 
                Heteronymous HA (R) (L) - 2  
(Clinical Examination) 

(Flaccidly Testing)

(Interpretation)

 

 

(Tenderness Testing) 
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(Interpretation)

 

( Muscle Tone Testing) 

 

(Interpretation)

 

  

  

(Neck)( Neck Stability Testing) 

( Flanks)(Prone) 

(Interpretation)

 

 (Floppy)(U) 

( Sensation Testing) 

 

(Interpretation)

 

  

( Tendon Reflexes Testing) 

 patella

 (Sole)
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 Biceps

 

(Interpretation) 

 

  UMNL) 

 ( LMNL) 

 

ExaminationFacial Never paralysis 
 

Response 

 

  

 

Orbicular is Occuli (Eye) Testing 
(index Finger)

(Thumb) 

Response

   Bell 

Phenomenon)

  

(Check)Testing) ( Buccinators

 

Response 
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Orbicular Ores (Mouth Testing)

Response

 

  

 UMN Facial Paralysis) 
(Frontalis)

 LMN Facial 

Paralysis 

 Acute flaccid paralysisAFP

  

AFP 

 AFP

 AFP

poliomyelitis

 AFP

 paralytic poliomyelitis Para viral Transverse myelitis

polyneuritis 

Gillian bare syndrome  porphyria, diphtheria 
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Tick botulinum

( paralysis)

periodic paralysis

 Myositis 

 ( spinal cord ) 

 

AFP (Acute  Flaccid Paralysis)

AFP

 

 (Floppy)  

  Paresis) 

 

AFP   

AFP

 (Gillian Barry Syndrome) 

      AFP  

  

 (Traumatic sixties  neuritis) 

  (Acute Transverse Mylitias) 

 ( Hypo Kalemic Hypnotonia) 

 (Hypo tonic Cerebral palsy) 

 (Floppy Hypo tonic Infant  Syndrome) 

AFP

 preexisting
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AFP

 Poliomyelitis 

  Landry Gillian bare syndrome (Acute idiopathic polyneuritis) 

 (CytoMegaloVirus-Ebstien BarVirus)

Hepatitis-B Mycoplasma,Campylobacter  jejune 

(Poly neuropathy)

  

 

  

  ( Acute onset but no fever)

 

(Symmetric, Landry ascending)

  (Decreased tone and reflexes)

 (Sensory Disorder ) 

 

 

Bulbar syndrome: 3 
. (Difficult swallowing, speaking, cough, and frequent choking nasal regurgitation) 

( Relapse may occurred)

 normal regurgitation of foods 

 

Flaccidity
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 sensation  crampsTingling 

Hypo anesthesia

    

CSF( mononuclear cell) WBC

Bladder Dysfunction

Nerve conduction

Third week velocity demyelination 

EMG

Transverse myllitus : 
 

Herpes Hepatitis-A, varicella, EBV,

OPV,DPTMeaslesCMV,EBV)

 

 

 

 

Flaccidity

Hyper  

reflexes 

 Anesthesia
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CSFCSF

Nerve conductionconduction

EMGEMG

diplegia, Flaccid

)(Characteristics  

(AFP) 

 

 

 

  

  

 ( Spasticity and Hyperrefexes phase)

Traumatic neuritis 

Flaccidity

gluteal  

CSFCSF
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Nerve conduction sciatic nerve 

 EMG: EMG

Tick Bite paralysis :  
 clostridium botulinum  toxin neuromuscular Junction 

Tick( saliva) 

Tick bites paralysis:
 Probable interference with transmission of nerve impulse caused by toxin in 

tick(dog tick & wood tick) 
 Irritability 12-24    hours   before onset of a rapidly progressive ascending 

paralysis. 
 Sudden onset. 
 Irritability and weakness. 
 Ataxia. 
 Sensory affection. 
 Ascending symmetrical flaccid paralysis starting in the lower limbs (Landry 

ascending paralysis). 
 Tendon reflexes absent. 
 Hypotenia. 
 Bulbar Syndrome_ exists. 
TRAUMATIC SCIATIC NEURITIS

   

  

   

  

 Hypotonic)(Hypokalemic  

  

  

  

  

Sever Hypokalemia or Hypokalemic hypotonia.    
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Causes:  
Malnourished children (Diarrhea or other causes) , Ignorance, poverty, poor 
feeding. 
 Symmetrical hypotenia. 
 Decreased Muscle tone. 
 Weak, non or paresis commonly in lower limb (or Generalized). 
  Recovery by correcting Hypokalemia. 
 Respiratory paralysis may occure.  

 Hypotonic Cerebral palsy 

  

  

  

 u 

  

   

Hypo tonic Cerebral palsy Muscle stiffened after the first year.
Infancy: 
 Meningitis. 
 Encephalitis. 
 Trauma. 
 Vascular accident. 
 Poisoning. 
 Toxin. 

Different form of cerebral palsy:
 Spastic quadriplegia 9- 43%. 
 Spastic hemiplegia 25-40%. 
 Spastic diplegia 10- 33%. 
 Extrapyramidal C.P. 
 Atonic C.P. 
 Mixed  C.P- 9- 22%.

Causes: 
1:  Intra uterine causes  
 Bleeding. 
 Infectious toxoplasmosis and rubella. 
 Congenital mal formation. 
 Massive Irridation. 
 Peri natal and post natal: 
 Birth Trauma. 
 Intra cerebral hemorrhage. 
 Cerebral infarction. 
 Birth asphyxia, hypoxic ischemic 

encephalopathy. 
 Hypoglycemia. 
 Kernictrous. 
 Acidosis.

 Polio- like (Non polio enteroviruse associated) AFP
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AB

 

(characteristics)

(Same as paralytic poliomyelitis) 

 (Hemorrhagic Conjunctivitis) 

Rash(petite)common 

 : Acute viral encephalitis 

(Shock Flaccid phases) 

  

  

  

  

  

(Spastic phase) 

 (clonic) 

  

 extensor 

 

 

  

  Symmetric 

  

 Pseudo paralysis : 
Due to scurvy, ostiomylitis, fracture and arthritis, G.R.A (Juveinil Rheumatoid 

arthritis) 
 Meningesmus   : 
  Causes 
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Pneumonia, Enteric fever, U.T. I, acute tonsillitis. Aseptic Meningesmus like 

 

 Post diphtheria paraplegia (Peripheral neuritis ) 

 Botulism

 Diplopia, ptosis. 
 Weakness. 
 Respiratory 

failure. 
 C.S.F Normal. 

 Food poisoning.
 Clostridium botulinum toxin (Block at neuro- muscular 

junction infant). 
 Constipation.     
 Poor suck and cry & absent suck. 
 Lethargy

Diagnosis: 
 Feces, vomits, serum and suspected food should be examined for the presence of 

toxin by injection into mice. 
 Spastic diplegia 10- 33%. 
 Extra pyramidal C.P. 
 Atonic C.P. 
 Electromyogram (EMG). 

 

 EPTOPV3 80%80%

 

OPV100% 

 AFPAFP 

 

 

AFPHOT HOT
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AFP 

 AFP

 

.
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Atrial septal defect  
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VSD  

PDA  Cardiomegaly 
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 PDA  

TOF  
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 TOF  

TOF Palliative surgeryCorrective surgery 
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TGA 

TGA  

1-The first type is called an atrial or 
venous switch 2- The second type is called the arterial 

switch operation 
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A: Coarctation (narrowing) of the 
aorta. 
1:Inferior vena cava  
2:Right pulmonary veins  
3: Right pulmonary artery 
4:Superior vena cava  
5:Left pulmonary arter 
6:Left pulmonary veins  
7:Right ventricle  
8:Left ventricle,  
9:Pulmonary artery 
10: Aorta

Schematic drawing of alternative locations of a 
coarctation of the aorta, relative to the ductus 
arteriosus. 
 A: Ductal coarctation 
 B: Preductal coarctation 
 C: Postductal coarctation.  
1: Aorta ascendens 
2: Arteria pulmonalis 
3: Ductus arteriosus 
4: Aorta descendens 
5: Truncus brachiocephalicus 
6: Arteria carotis communis sinistra 
7: Arteria subclavia sinistra

Coarctation (narrowing) of the aorta.   

 
12- Erythema marginatum, the 
characteristic rash of acute 
rheumatic fever.  

 pericardial effusion
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 Regurgitation:
Normal  Hiatal hernia

Regurgitation  

achalasia  

 

 

  
 

surgical causes incarcerated Inguinal hernia, Appendicitis, Intestinal 

Malrotationintussusceptions 
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 chest X ray 

 Hirschprungs 
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IDA  
shows microcytosis ( the red blood 
cells are smaller than the small 
lymphocyte  
in the field )  hypochromia (central 
pallor >1/3 of cell diameter) , 
thrombocytosis , and a few 
ovalocytes and tear drop cells 
(moderate in isocytosis .

 

Atrophic glossitis 

Eschemic Retinopathy Caused by Severe 
Megaloblastic Anemia
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Bone marrow aspirate from a patient 
with untreated pernicious anemia.

megalo blastic anemia  
A variety of spherical forms are seen in 
hereditary spherocytosis.  
The cells depicted in this image are 
from a patient with hereditary 
spherocytosis.

hereditary spherocytosis  
 

sickle cell anemia SCA 
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sickle cell anemia SCA 
 

sickle cell anemia SCA 
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Peripheral smear from a patient with 
zero thalassemia major showing -beta

more marked microcytosis (M) and 
anisopoikilocytosis (P) than in 
thalassemia minor. Target cells (T) and 

.hypochromia are prominent

Peripheral smear in beta-zero 
thalassemia minor showing microcytes 
(M), target cells (T), and poikilocytes.

 

thalassemia major

Immune Thrombocytopenic Purpur

hemophilia 
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hemarthosis

 DIC Purpura ,ecchymotic patches
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 Nephron

 
  Anatomo physiology of Kidney

 : (tonsillitis): (impetigo)

impetigo tonsillitis  
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Polycystic kidney

Brudzinski sign 
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CSF 

Subdural  Hematoma skull x ray 
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CSF
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  papilledema 

  Coma 

  Herpes simplex Encephalitis
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skull x ray 

 
 Hydrocephalus
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Ventricular peritoneal  cavity Shunt 

 
Polio virus.
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 Upper motor neuron

 

 Upper motor neuron
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 lower motor neuron  
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 AFP 

 

 Beta thalssemia thalssemia

 

 Pfansidar + chloroquine + artesunate 

 fansidar  

 

 

 

Zinc Vitamin A  

nitrofurantoin , gentamycine nigram,

ciprofloxacin   

 

  

 

 (persistent)Giardia lamblia  

Breast feeding  
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