
www.ketabton.com



www.ketabton.com



              

I 

         

:     

www.ketabton.com



  
    

 
1

  

  
  www.nu.edu.af

 

www.ecampus-afghanistan.org  

 

    

Eroes

.

. 
.

.

  

: 

:

 

:textbooks@afghanic.org 

. 

  

www.ketabton.com

http://www.nu.edu.af
http://www.ecampus-afghanistan.org


www.ketabton.com



www.ketabton.com



 

 

 

 

 

 

 

www.ketabton.com



 

 

 

 

 

۷

www.ketabton.com



 

 

 

 
 

 
 

   

 

www.ketabton.com



 ليکلړ

   

 شوارٍ

 هخ عٌْاى

 ۱ د کتاب سريسٍ ۱

  لْهړی څپرکی 

  د تٌفسي سيستن ًارّغۍ 

 Common cold (coryza) ۲ زکام ۱.۲

۱.۳: (LARYNGOTRACHEOBRONCHITIS) CROUP ۶ 

 ۱۱ ( Bronchial asthma)يل  استوابراًش : ۱.۴

 ۳۴ (Pneumoniaسيٌَ بغل   ) :۵. ۱

 ۴۴ (bronchiolitis) براًشيْ لا يتيس :۶. ۱

 ۵۲ خلاصَ :۱.۷

 ۵۳ سْالًَْ :۱.۸ 

 دّين څپرکـی

 کارديْلْژي

۲ .

۱: 

 ۵۴ سريسٍ

 ۵۵ د قلبي ّعائې دّراى تْزيٌيدل :۲.۲

 ۵۸ ًارّغۍقلبي د زړٍ ّلادي  :۲.۳

۲.۴: ASD (Atrial Septal defect) ۶۵ 

۲ .

۵: 

Ventricular Septal Defect (VSD) ۶۹ 

۲.۶: Patent ductus arteriosus ۷۵ 

۲.۷: Tetralogy of Fallot (TOF) ۸۳ 

۲.۸ 

: 

Transposition of Great arteries (TGA) ۹۱ 

 ابِر شرياى تضيق د :۲.۹

 

۹۴ 

 ۱۱۱ ًارّغۍ Pericardialد  :۲.۱۱

۲ .

۱۱: 

Acute Rheumatic Fever ۱۱۶ 

۲ .

۱۲: 

Congestive Cardiac failure (CCF) ۱۲۳ 

۲ .

۱۳: 

Infective Endocarditis ۱۴۲ 

۲.۱۴: Rheumatic Heart Disease ۱۵۴ 
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 ۱۵۵ كفايَعدم سام  هترال د د :۲.۱۵

۲ .

۱۶: 

 ۱۵۶    د تضيق دسام   هترال  د

۲ .

۱۷: 

Aortic Regurgitation  ۱۶۱ 

۲ .

۱۸: 

Aortic Stenosis ۱۶۵ 

۲ .

۱۹: 

Cardiomyopathy ۱۶۸ 

 ين  څپرکیېدر

 ُضوي سيستن

۳ .

۱: 

 ۱۷۵ استفراقات يا ېکاًګ

 

۳.۲: 

Gastro esophageal reflux in infant & children (Chalasia) ۱۸۴ 

۳.۳: The Achalasia of Esophagus ۱۹۱ 

۳ .

۴: 

 Protuberant abdomen ۱۹۲دردًَّ اّ   د  ګېډې

۳ .

۵: 

 ۱۹۲ (Abdominal pains)ًَّ درد ې ګيډ د

۳ .

۶: 

 ۲۱۴  (colic) اًفاًتيل کْلېک

۳ .

۷: 

Milk protein intolerance ۲۱۹ 

۳ .

۸: 

Inflammatory Bowel disease ۲۱۱ 

۳ .

۹: 
Ulcerative colitis -Crohn's disease ۲۱۱ 

۳ .

۱۱: 

 ۲۱۴ خًْريسي يهعدي هعاي

۳ .

۱۱: 

 ۲۱۷ ًس ًاستَ

۳ .

۱۲: 

Acute diarrhea ۲۱۹ 

 ۲۳۵ ًس ًاستې هعٌدٍ اّ يا هداّهَ  ۳.۱۳

۳ .

۱۴: 

 ۲۴۶  هسهي ًس ًاستَ 
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۳ .

۱۵: 

Disaccharide Malabsorption ۲۴۹ 

۳ .

۱۶: 

Cystic fibrosis ۲۵۲ 

۳ .

۱۷: 

(Gluten Sensitive enteropathy) Celiac disease ۲۵۹ 

 ۳ .

۱۸: 

Malabisorption syndrome ۲۶۴ 

 .۳

:۱۹ 

Constipation ۲۷۱ 

 .۳

:۲۱ 

Hirschprungs ۲۷۷ ًارّغۍ 

 .۳

:۲۱ 

 ۲۸۴ ًارّغۍ ځګر د اّ ځګر

 .۳

:۲۲ 

 ۲۹۱   کفايَ د جګر حادٍ عدم

 .۳

:۲۳ 

Chronic liver Disease ۲۹۷ 

 .۳

:۲۴ 

CIRRHOSIS ۲۹۸ 
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Common cold (coryza) 

(Mucopurulent discharge)

Infantschildren

Rhinoviruses

entero viruses (Echovirus and coxsackie virus) CoronavirusesRSV

۶۶۸

September  April۳۴

 

  Transmission

 ـ۳

 Infection from particles on surfacesـ۲
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Inhaling viral particlesـ۱

Rhinoviruses

influenzacoronavirus

 

nasal congestion

nasal discharge100.4ºF  38ºC

sore throat

۳۱

۳۱ congestionallergies

(allergic rhinitis)

 

Ear infection۲۱۹ـ۳ 

100.4ºF  38ºC

Asthmawheezingwheezingـ۵

wheezing

Sinusitisnasal congestion۳۱ـ ۳

Sinusitis

Pneumoniaـ ۴

Pneumonia
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Infantschildren  decongestants, 

cough medicines, expectorantsAntihistamines

Infantschildren 

Food and Drug Administration (FDA)

۶

۶

۱۶

۳۲

   

ear infection, pneumonia sinusitis

 

Simple hygiene measures

 Hand washing

۱۲۳۱
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antibacterial

Alcohol-based hand rubs

disinfectantHand rubs

phenol/alcoholLysol

when to seek help 

irritabilitylethargy

immediate medical attention

 101ºF (38.4ºC)

 ۴۱

 discharge
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 (pain, ear pulling, 

and fussiness

 (LARYNGOTRACHEOBRONCHITIS) CROUP 

 

۳۵ stridor

۳۶

۳۵۳
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  Para influenza virus type 

1,2 and 3۶۵Croup, adenovirus, respiratory 

syncytial virus (RSV), entero viruses, varicella  Influenza A and B  measles 

mycoplasma pneumonia 

nasopharynx

laryngotracheobronchitis ,laryngotracheitis

vocal cords  subglottic airway

۱۵۴۸

feverrhinorrhea, pharyngitis, low-grade+/- cough

, hoarseness, varying inspiratory stridor, (Barking 

cough)  +/-feverinspiratory stridor

,increased HR/RR, nasal flaring retractions, progressive hypoxia  cyanosis

۳۵

۵۱۴ Croup
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(subglottic) Steeple signCroup 

 

Westley croup score   

Cyanosis (color) 
1-Non (0points) 

2-Dusky(1point) 

3-cyanotic on room air (2 points)  

4-Cyanotic with supplemental oxygen (3 

points) 

Level of alertness(mentation) 
1- alert (0 points) 

2- restless or anxious ( 1 points) 

3- lethargic /obtunded (2 points) 

 

<4 mild 7-8 moderate 

5-6 mild –moderate 9-10 sever  

Inspiratory stridor 
1-none(0 points) 

2-when agitated(1points) 

3- On/off at rest (2 points) 

4- continuous at rest (3 points)  

retractions 
1-none(0 points) 

2-mild(1points) 

3- moderate (2 points) 

4- severe (3 points) 

Air movement/entry 
1-normal(0 points) 

2-decreased(1points) 

3- On/off at rest (2 points) 

4- continuous at rest (3 points) 

Croup – Differential Diagnosis:

 Noninfectious 

o Angioneurotic edema 

o Foreign body aspiration 

Infectious 

o Acute epiglottitis 

o Bacterial Tracheitis 

o Retropharyngeal or peritonsillar 

abscess

۵

  

  

 

epinephrine
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racemic Dexamethasone 0,6 mg/kg/dose(half-life 36-52 

hours)  Racemic 

epinephrine 0.25-0.5 ml 2.5 ml saline nebulizer

 epinephrinestridor 

 

Commonly observed features in Differential Diagnoses of infection Upper Airway 

Obstruction  

 Feature Acute 

laynogotracheitis  

Laryngotracheobronchiti

s pneumonitis  

Spasmodic 

croup  

Epiglottiti

s  

prodrome Uper respiratory 

symptoms 

Upper respiratoy 

symptoms 

None or 

minimal 

coryza 

None or 

mild 

upper 

respiratoy 

infection 

symptoms 

Age  3 mo to y  3 m to 8 y 3 y to 3y 1y to 8 y 

Oe nset Gradual 12 h to 

48 h 

Variable (12 h to 7 d) Sudden at 

night 

Rapid ( 4 

h to 12 h) 

fever Variable Unusually high  No  High 

Hoarsene

ss barking 

cough 

Yes  yes Yes NO 

Inspirator

y stridor 

Yes:minimal to 

severe  

Yes usually severe  Yes 

usually 

modrate  

Yes 

moderate 

to severe  

Dysphagi

a 

No  NO  NO Yes  

Etiology  Viral infection  Viral infection with 

bactrial supeinfection. 

Viral 

infection 

with 

allergic 

component  

Becterial 

infection 

with 

psotive 

throat and 

blood 

cultures  
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Racemic Epinephrinedischarge

o Normal color 

o Normal level of consciousness 

o Have received a dose of dexamethasone

o Observation for 3-4 hours 

o No stridor at rest 

o Normal air entry

Dexamethasone  

budesonide 

 

stridorstridor

stridor

stridor

۲۴۴۸

Croup –Indications for Admission
o Suspected or actual epiglottitis 

o Cyanosis/hypoxemia/pallor 

o Stridor at rest or progressive  

o stridor

o Respiratory distress 

o Depressed sensorium 

o Restlessness 

o Toxic appearance
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(Bronchial asthma ) 

 Bronchial reactivity 

(Multifactorial inheritance) 

۳ 

۲Cellular debris  

۱Bronchi 

 

۳ExtrinsicIgE  

۵Intrinsic  IgE 

Broncho constriction 

early reaction 

(prostaglandins) 

CDE , Platelet activating factor Brady kinine

Specific  mast cell bound IgE 

Broncho  constriction , Mucosal edema 

Beta-2Agonist 
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Late phase۲۱۸۳۲

mast cell 

 Beta - 2 Agonist premedication 

Steroid Premedication 

Mucosal edemaReaction 

Clinical asthma 

(Exhalation) 

 

Dyspnea

Dyspnea Pa O2 , Ventilation 

Pa CO2 DyspneaHyper 

ventilation 

Alveolar Hyperventilation CO2

(Retention ) Pa CO2 Buffer 

 pH( Respiratoryacademia ) 

(Asthma and Bronchial Hyper responsiveness)  

۳ 

۲ 

۱( Bronchial inflammation)

Bronchial reactivity 
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۳

 

۲Broncho 

constriction Bronchial 

smooth muscleBroncho dilation 

endogenous catecholamine

(Prostaglandin E- 2) 

Non adrenergicNon cholinergic 

Neuropeptides (VIP)Vaso constrictive 

intestines peptides  (Smooth muscles) Relax

Substance - p 

Micro Vascular leakage 

Mast cells Degranulation Degranulated mast cells 

Epithelial 

(Triggers)  

(Dermatophagoids) Alternaria

 Aspirin non-

steroidal anti-inflammatoryTartarazine
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(Bronchial reactivity) 

(Frequent triggers) 

(RSV)Broncho constriction

Mucosa intra 

epithelial cell junctions epithelium

Mucosal edema

(Role of exercise)

Exercise induced asthma 

(Mucosal Hyper osmolality)

Mast cells 

(Role of weather change)

۳ 

۲Air borne Exacerbation 

 

(Emotional of actors) Vagus

Bronchial smooth muscles 
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(Clinical feature)

Spasmodic 

Non productive

Dyspnic

Air hunger hyper resonance 

wheezing 

silent chest (

distress 

wheeze

Hypoxemia Arrhythmia 

pulsus parodoxus 

(Mucus plugs ) Bronchial 

Collapse

hyper inflation 

(Severe persistent cases )

clubbing 

Diagnosis

wheeze Bronchial asthma 
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Eosinophilspasmodic cough 

(Occult Asthma) 

Investigation

Pulmonary function test (PFT)

 Pulmonary Function Test 

parametersSpirometer 

parametersPEFR ,FEV1,FVC FEV 25–75 

FEV1

(Severity) FEV 25–75

PEFR Peak expiratory flow meter  

spirometer  

PEFR 

PEFR

 20%  80%≥ 

   20% ≤  

PEFR PEFR 

۲۱۸۱≥

Broncho dilator ۲۱≤

Absolute eosinophil countsEosinophilia

vasomotor 
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Eosinophiliaanti-spasmodic

Eosinophil

Steroid eosinophilia 

Bilateral

Mucus plugs

atelectasis pulmonary hypertension 

perivascular peribronchial interstitial 

space Bronchial cuffing  

Collapseconsolidation

(Allergy test)

(Radio allegro sorbent allergen specific IgE) RAST

skin test  Desensitization

۳Bronchiolitis Bronchiolitis

wheezing

infiltration 

۱wheezing 

infant 

atopic EczemaIgE
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Vascular rings subclavionDouble aortic arch 

Tracheomalocia

wheeze

Aspiration 

(hyper resonance ) Children 

check  valve type 

Hyper sensitivity pneumonia 

Sulfonamides , PAS

(inhalation) 

(Chills)

(crackles) 

Interstitial pneumonia Bronchial markings 

IgE

Arthus phenomenonhemorrhageedema۸

Biopsy 

Cystic fibrosis

Recurrent wheezing)clubbing 

mal absorption 

peribronchial cuffing 

(Sweat chloride estimation ) 

۳ 
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۲ 

۱

۴ 

۱

۳ 

۲ 

۱

Exacerbation (Education)  

Passive smocking 

smoke 

Exacerbation

ـ۳

house dust 

 

۲

 

۱

 

۴light materials

 

۵
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۶

food allergy 

۷Adolescent  

۸Disinfectants 

۹adolescent  

۳۱

(pharmacotherapy)

۳Smooth muscles 

Exacerbation

۲ (long term treatment)

Leukotriene modifiers, mast cell stabilizers, steroids, bronchodilators 

 

Bronchodilators

(short acting) (long acting)

bronchodilatorsTerbutaline ,Adrenaline Salbutamol

 

TerbutalineSalbutamol Beta2 agonist
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(long acting beta agonist) salmeterosformoteros 

Specific Beta-2 agonist ۳۲۲۴

۴

(Corticosteroid)

(long term treatment)

Exacerbation 

Beclomethasone , budesonide  

Fluticasone Fluticasone budesonideBeclomethasone (BDP)

growth 

steroid

growth velocity 

۲۱

Must cell nebulizer

Nedocromil sodium , cromolyn sodium ketotifien

chromon

reactivity Irritants

mild to Moderate persistent asthmaExercise 

induced asthma۶۸

NedocromilNon-steroidalMild to moderate 
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ketofifenmast cell stabilizer 

۳۴

Leukotriene modifiers

Mild to moderate persistent Exercise induced asthma

Leukotriene modifiersleukotriene  inhibitors 

(zileuton)montelukastzafirlukast

antagonizing  montelukaszafirlukast 

montelukast

zafirlukast

bronchodilatorsconcentration dependent

phasphodiesteroasebronchodilators

immunomodulatory

bronchodilators(concentration dependent) 

older children۵

moderate persistent inhaled 

glucocorticoids combination  older 

childrenmild persistent 

Moderate sever persistent asthma 

Immunotherapy

mites 

۱

(pharmacologic management ):

www.ketabton.com



  

 

23 

 

3- Selection of appropriate inhalation 

device 

4- And monitoring

1-Assessment of severity of asthma 

2- Selection of medication 

severityFrequency

spirometerPFTs(pulmonary function test 

۵۶PEFR 

 

PEFR

 Moderate persistent, mild persistent, intermittent Sever persistent  

Classification of asthma according to severity  
Peak expiratory flow rate Night time 

symptoms 

symptoms step 

≤80% predicated; 

variability <20% 

≥2 time a 

month 

<1 time a week ; 

asymptomatic and 

normal PEFR between 

attacks 

Step1: 

intermittent  

≤80% predicated; 

variability 20%-30%  

 >2 times a 

month 

>1 time a week, but<1 

time a day 

Step2: mild 

persistent 

>60% and <80% 

predicated; variability > 

30% 

>1 times a 

week 

Daily use β2-agonist; 

daily attack after activity  

Step3: 

moderate 

persistent 

≥60% predicated; 

variability> 30%  

Frequent   Continuous; limited 

physical activity 

Step4: 

severe 

persistent 

 

step wise
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(Mild episodic asthma)SalbutamolTerbutaline

(Mild persistent asthma)

Maintenance Medication 

Cromolyn sodium ۵۳۱

۶۸ steroid( BPD- BDS)  

200mg slow release 5-10mg/kg 

 

Mild persistent asthma low dose inhaled steroid

leukotriene 

modifiers  Moderate persistent asthma

Steroid 200-400microgram/daylong 

acting Beta agonist (Formoterol ,salmeteros) 

Montelukast Severe persistent asthma 

۴۱۱۸۱۱ Steroid ۲۱

 

long acting–beta- agonistSlow release theophylline 

 

Montelkast

prednisolone Alternate day

Long term prevention Classification 
Inhaled a short-acting β2-agonist is required for symptomatic 

relief. if >3 times /week, move to step2

Step1: 

intermittent 

Inhaled a short-acting β2-agonist is required +inhaled Step2: mild 
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budesonide, fluticasone or beclomethasone (100-200µg) or 

cromolyn sodium or sustained release theophylline or leukotriene 

modifiers .

 persistent

Inhaled a short-acting β2-agonist is required +inhaled 

budesonide, fluticasone or beclomethasone (100-200µg q 12 hr). 

If needed, salmeterol(50µg q 12-24 hr)  and/or sustained release 

theophylline. 

Step3: 

moderate 

persistent

Inhaled a short-acting β2-agonist is required +inhaled 

budesonide, fluticasone or beclomethasone (200-400µg q 12 -

24hr)+ 

Salmeterol or formterol and/or sustained release theophylline+ 

oral low dose prednisolone on alternate days( if symptoms not 

relieved with above treatment).  

Step4:  

severe 

persistent

Inhalation device Maintenance 

aerosol form

device

  

Metered Dose inhaler

MDIdevice

Aerosal

Maintenance exacerbation  

considerable coordination (press and breath coordination)

oropharynx

coordinationspacer 

MDI
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MDI

oropharynx

 (MDI) Metered Dose inhaler with spacer 

 MDI

Oropharynxoropharynx 

MDI

SpacerMDI

  exacerbation MDI

Spacer

Toddlers 

young infants 

Homemade spacerExacerbation 

Metered dose inhaler with spacer with face mask face mask 

spacer(very young infant)

(DPI) Dry powder inhaler  

Rotahaler , Turbohaler, spinhaler, Diskhaler Acuhaler

۴۵

(portable)

CFC

inspiratory flow rateWheeze

Air compressor

Aerosol delivery systemsSpacer 

MDI spacer
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face mask Asthma Acute severe

(Beta- Agonist)Spacerface mask 

Total fill valium۱۵

Reservoirs 

(Optimal flow rate) 6-12L/m range1-5 mm respirableFlow 

30-5% Aerosolgas supply tube 

Aerosol

(slow deep inhalations)

Device Maintenance 

guide line 

MDI SpacerFace mask 

 

۳۲MDISpacer 

۳۲ MDI

Spacer 

(Step up - step down) 

۴۳۲

PEFR 
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PEFR/PFTs

 (Controlled) ( partially  controlled)   

(un controlled) 

 

inhalation consistory

 Otitis media , sinusitis , pneumonia

Rhinitis   

Sinusitis 

Trigger (upper respiratory 

disease )

۱ 

۱Step down 

 

Exercise induced Broncho constriction 

Broncho constriction

 step wise management short 

acting long acting leukotriene modifiers 

 Short acting Beta- agonist  

long acting 
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Broncho constriction

short acting

long acting B-agonist Leucotrien modifiers long 

acting 

seasonal asthma 

asthma

maintenance 

 

Triggers 

 

wheeze 

  

spacer 
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steroid 

Peak flow monitoring 

۳ 

۲(Air way 

obstruction)  

۱

 

(Home treatment of acuteexacerbation) 

(Action plan)

wheeze FEFR 

۳۵

short acting (Beta2- 

Agonists)MDI± Space± face mask Puff 

۱۱۶۱

Puff 

PEFR ۴۶Salbutamol Terbutaline

life threatening 

(hospital) 
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inhalation life 

threatening ۳۲

Exacerbationwheeze 

Exacerbation  

sever, moderate, mild lifethreatening 

PEFR/FEV1Saturation 

Grading of severity of acute asthma
severeModerate mildClinical 

parameter

pale normal normal Color 

agitated anxious normal sensorium 

increased increased increased RR 

severe moderate absent dyspnea 

Difficulty in speech. Can speak phrases Can speak 

sentences 

speech 

Chest in drawing 

flaring up of ala nasi 

Chest in drawing  Nil or minimal  Use of accessory 

muscles 

>20mm 10-20mm <10mm Pulses paradoxes 

Expiratory, 

inspiratory or absent  

Expiratory, 

inspiratory 

Expiratory ronchi 

<60 60-80 >80 Peak Expiratory 

flow rate , % 

<90 90-95 >95 Saturation of O2  

% 

life threatening 

Life threatening asthma 

Silent chest , cyanosis Exhaustion / fatigue , poor respiratory effort ,

PEFR 

۱۱PEFR < 30 % ۹۱
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Terbutalinesalbutamol Terbutaline

Ipratropium hydrocortisone 5 mg /kg 

ICU (Table 13,9) 

ICU ۲۱۱۱ Salbutamol / 

Terbutaline5mg/kg ۶۸ 

loading dose 

50 mg/ kg ۱۱

Mechanicals ventilation 

poor response

pneumothorax , Acidosis, electrolyte imbalance infection 

Mild acute asthma 

mild exacerbation 

wheeze 

PEFR ۸۱۹۵

Beta 2 Agonists  MDI + Spacer 

mask puff ۳۱

puff

inhalationBeta 2 Agonists

۳۲

Moderate exacerbation 
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Moderate sever 

chest in drawingpulsusparadoxus

PEFR Oxygen saturation 

Beta 2 Agonistsmild asthma

۲۱

prednisolone1-2 mg/kg 

۱۱

Interval Beta2 Agonists۴۶

۹۱

prednisolone ۷۵

Bronchodilator 46

۹۱

PEFR۷۵

Follow up Triggers 

salbutamol 

Ipratropium 250 ۲۱

10 mg/kg 

response  early responder

NO Response Bolus

50 mg/kgDextrose ۱۱

Mechanical ventilation 

Monitoring

HR,RR,chest in drawing, oxygen saturation &sensation 
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۳۵۱۱PEFR/PFTS 

Beta 2 AgonistsPEFR  

 Pulse oximetry

۹۲

(ICU) 

FEV1 Intubation 

hypercapnia

coma , drowsiness , confusion Arrest  

۲۴

inhaler check 

Bronchodilator steroid steroid 

Self-management plan

 Pneumonia

 A

(Passive 

smoking)

risk factor۹۴۵۱ 

 

Alveolar spaces consolidation

labor , lobular pneumoniaBroncho pneumonia 

interstitial  pneumoniaAlveoli
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interstitial 

ViralRSV

۴۱۲۵۸۳

Bacterial۲۱

E.Coli , klebsiella staphylococci 

۱۱S.pneumonia H.Influenzia Staphylococci 

۱S.Pneumonia staphylococci

infancy severe malnutrition Immune compromised 

Atypical pneumoniaChlamydia - SSP 

Mycoplasma community acquired pneumonia

Immuno compromised pnematocystis carinii 

(clinical features)

Dyspnea grunting 

respiration  

Acute abdominal emergency 

(Referral pain)atypical 

pneumonia meningismus 

CSF  retraction , flaring of alae nasi 

consolidation 

lobar pneumonia 

Pneumococcal pneumoniaDroplets 

۹۴۵۱
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Alveroli 

Bronchi 

lobar lobular congestion 

gray hepatization , red hepatization resolution 

flaring of alae nasi

۱۱۱retraction  flaring of alae nasi ۵۵۸۱

(Clinical features )۳۱

(thick rusty 

sputum) 

chest in 

drawing ,grunting 

(impaired) 

consolidation bronchial breathing Crepitating   

Bronchophony

Apical pneumonia Meningimus 

(Diagnosis) 

lobar consolidation leukocytosis 
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۵۳۵

۹۴۵۱

Treatment50000 units

۵۷60000 units

V

Distress 

AmoxicillinAmpicilline

(ceftriaxon – cefotaxime ) Cephalosporin 

cross sensitivity 

 Staphylococcal pneumonicchild hold infancy 

 Staphylococcal septicemia 

(Measles)cystic 

fibrosis pyodermia 

Malnutrition diabetes mellitus 

infantpneumonic 

lesion Broncho alveolar destruction 

pneumatoceles 

Epithelization 

purulent pericarditis 
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Empyema 

 (pyodermia)

(purulent diseases)

grunting respiration 

Septicemia illeus 

metastatic abscess 

mastoidmetastatic  

(Diagnosis) 

infant

pyopneumo thorax pericarditis 

pneumatocelestaphylococci 

klebsiellae 

(cysts)

Anti-pyretic

۲Dyspnea 

cyanosis 

SpecificEmpyemapus 

penicillin_G

Cephalosporin  beta 
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lactamase producing 

vancomycineTicoplanin 

۲۶

Prolonged therapyNecrotic 

Pneumatocele 

intercostals decompression 

Empyema pneumothrox Inter costal drainage  

Metastatic 

Expansion

Decortications thoraco scopic surgery 

open thoracotomy Empyema thoracoscopic  drainage 

urokinase strepto kinase  

pleura’s cavity  

(Hemophilus pneumonia ) 

۱۱

naso pharynx 

nasopharyngeal mild 

۱۴
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pneumococcalbronchial epithelium 

interstitial 

H. Influenza Synergistic

grunting respiration 

intercostal 

bronchiolitis 

Ampicillin chloramphenicol 

Ampicillin ۳۱۱۳۵۱

50 mg 

100mg cefotaxime 

ceftriaxone75mg- 50 mg 

(streptococcal pneumonia)

A

Chicken pox 

Dyspnea 

interstitial

www.ketabton.com



  

 

41 

 

purulent empyema 

۳۱

staphylococci pneumonia 

interstitial pneumonia (segmental 

involvement) peribronchtial 

primary  atypical 

blood count 

penicillin _ G50000_ 100000 ۷۳۱

empyema 

 drainageClosedintercostal 

Primary atypical pneumonia 

mycoplasma pneumonia

droplet infection 

infantsubclinical  mild 

infection 

 

۳۲۳۴

dyspnea

cervical lymph node Aden apathy, 

pharyngeal congestion crepitation 

hemolytic anemia 
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hilar 

(exudate)hilar 

lobeinfiltration 

M.Penomonia 

 Leukocyte countcold agglutinins 

M.pneumoniapharynx   

Elisa test IgM

IgG

complement fixation ۲۴

macrolidesClarithromycin, Azithromycin , 

roxithromycin, erythromycin ۷۳۱

 

 

kelbsiella , E. coli pseudomonas 

Pseudomonas

cystic fibrosis 

vasculitis  inflammatory  response

life  threatening infant 

respiratory distress 

E.Coli 

KLEBSIELLA   
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Generation cefotaxime ceftriaxone 

75 -100 mg/kg aminoglycoside ۳۱۳۴

pseudomonas 

ceftazadime 

(virus pneumonia)

respiratory syncytial virus influenza 

 Bronchial treealveoli 

interstitial pneumonia 

peri hilar peri bronchial 

(hydro carbon pneumonia)(toxic) 

(surface tension) 

(Dyspnea) 

Homogeneous 

Corticosteroid 

  (Loffler’s syndrome) 

portal circulation (hepatic vein) inferior vena 

cava Alveoli 
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Bronchial Eiosinophilic 

reaction patchy 

pulmonary infiltration  (Drug reaction)

Aspirin sulphonamide imipramine 

crepitation

Eiosinophilia ( pulmonary infiltration) 

bronchiolitis

wheezing۹۴۵۲

۲۱ RS(respiratory syncytial virus)

rhino 

۵۱۹۸ 

 

۲۵

Risk factors  
۳prematurityLBW

anti-bodies(immature immune 

response) underdeveloped ۳۱۳۴۲ 
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۲broncho pulmonary dysplasia,۱

۴– , ۵ hypertension۶

,۷,۸

 

 

 bronchioles     

  

debris

(denudation)   peri bronchiolar lymphocytic proliferation 

  inspiration

expiration bronchiolar spasm

(trapping) (over inflation)

    emphysematous 

atelectasis    

ventilation-perfusion ratioventilation 

hypoxemia

۳۵respiratory 

acidosis 

The pathophysiology is depicted below 

bronchiolitis (patho physiology)→ bronchiolar/small airway obstruction (sloughed 

epithelial cells ,neutrophils and lymphocytes contribute to obstruction) 
→Increased resistance in small air massage→ Ventilation perfusion(V/Q) 

mismatch→ Decreased  PaO2→ Hyperventilation  decreased  PCO2& increased 

PH → Fatigue & hypoventilation→ respiratory failure  - increased PCO2   & 

decreased PH  Ventilation perfusion (V/Q) mismatches ↔Fatigue & 

hypoventilation
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discharge  

nasal flaring sub costal supra sternal intercostal retractions 

 )(hyper inflated chest  

 Ranchi wheeze apnea cyanosis  

 

 rhonchi

neutrophylic leukocytosis

 IV 

hypoxia hypercarbia 

metabolic acidosis   

pH

 

nasopharyngeal aspirates

Hyper inflation patchy 

consolidation,  atelectasis  peribronchiolar  pneumonitis 
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hyper inflation

۱۳

wheeze

immune fluorescent

۳۲respiratory syncytial virus

 

۱bronchial asthma

bronchodilator

viral prodromalrepeated episodes of 

wheezing 

۵broncho pneumonia 

dullness

wheezinghyperinflation

۳congestive heart failure 
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CHFgallop rhythm) 

     

۴pertussis Bouts of cough 

۲cystic fibrosis 

steatorrhea test sweat 

۶laryngotrachiobronchitis ۷organo phosphate poisoning۸foreign body 

aspiration۹metabolic acidosis۳۱GER 

 

۳۲pneumothorax۱respiratory failure۴

respiratory acidosis۵۳

۶ syndrome Chronic lung disease acute respiratory distress۷Bronchiolitis 

obliterans۸bronchial asthma۹۳۱۳۳ Arrhythmia۳۲ 

Myocarditis۳۱ congestive heart failure

Admission Criteria

inpatientoutpatient

stay averages۲۱readmission۳۴

intensive care unit (PICU)   pediatricneonatal 

ICU (NICU)

 

 

1. Prematurity 2. Persistent resting oxygen 

saturation below 92% in room air 

before beta-agonist trial 

3. Age younger than 3 months, when 

severe disease is most common 

4. Markedly elevated respiratory rate 

(>70-80 breaths/min) 

5. Inability to maintain oral hydration 

in patients younger than 6 months 

6. Dyspnea and intercostal 

retractions, indicating respiratory 
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distress 

7. Difficulty in feeding as a 

consequence of respiratory distress 

8. Desaturation in 40% oxygen (3-4 

L/min oxygen), cyanosis 

9. Parent unable to care for child at 

home 

10. Chronic lung disease, especially if 

the patient is on supplemental 

oxygen 

11. Congenital heart disease, especially if associated with cyanosis or pulmonary 

hypertension 

PICU  

1. Acidosis 2. Worsening hypoxemia or hypercapnia 

3. Extra pulmonary symptoms 4. Worsening respiratory distress 

5. Worsening mental status 6. Continuing requirement for more than 

40% oxygen 

7. Unclear etiology of 

symptoms 

8. Apnea 

 

۲۴

(closed observation) (minimal handling)

 tachypnea(insensible loss) 

dehydration 

focusoxygenation hydration

 

۳۱۱۴۱

saline nose drops

 apneainfants

Pulse oximetry

۹۴۵۶

۲Oxygen supplementation

humidified۲۵۵۱ oxygen۲۴

O2 saturation >92% 
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۷۱ head box , tentnaso pharyngeal 

catheter nasal prongs(SaO2)transcutaneous oxygen 

saturation۹۵   O

cyanosistachypnea
1

 

۳Maintenance of hydration

tachypnea

dehydration

۱۲

interstitial 

edemainappropriate 

antidiuretic 

Parenteral 

۷۱apnea 

۱ventolinnebulization  

ventolin۵۳۵۱۳

۴۶

۴hydrocortisone :prednisolone 

۵Mechanical ventilationrecurrent apnea

respiratory failure

mechanical ventilation

ventilationhydration

Continuous positive airway pressure (CPAP)intermittent mandatory 

                                                 
1
 increased R. R >70 mint  in Less than 2 month , >60 mint  in infant  2-12  month  & >50 mint  

in  children  older than 1 year . 

www.ketabton.com



  

 

51 

 

ventilation (IMV)positive end-expiratory pressure (PEEP)

۶: anti-viral ribavirin ۳۱۱۱۵۵۱

aerosolized mist۳۲

 

 CHD, broncho pulmonary dysplasia, hyaline membrane disease, sever or 

complicated illness, mechanical ventilation infant, immune deficiency.

۷
2

sedative electrolyte 

imbalancebronchodilator

salbutamol

ipratropiuminhalation

ipratropium 

epinephrineinhalation

digoxincontinuous 

positive airway pressureCPAPassisted ventilation 

۴۸۷۲

apnea

respiratory syncytial virusRSV

  ( palivizumab)RSV monoclonal anti body 

                                                 
2
 Bacterial infection is suggested (eg, by a toxic appearance, hyperpyrexia, consolidation or focal 

lobar infiltrates on chest radiography, leukocytosis, or positive bacterial cultures). 

www.ketabton.com



  

 

52 

 

  IV RSV immunoglobulin   

palivizumab 

bronchopulmonary dysplasia

premature 

nosocomial 

 

 A

(Passive smoking)

Alveolar spaces consolidation

۴۱۲۱

Dyspnea grunting respiration 

  

lobar consolidation 

leukocytosis 

wheezing۵۱ RSV(respiratory syncytial 

virus)rhinoprematurity

LBW
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& sub costal nasal flaring , supra sternal- intercostal 

retractions 

bronchial asthmabroncho pneumonia congestive heart failurepertussis

۲۴(closed observation) 

(minimal handling) tachypnea

(insensible loss) dehydration 

focusoxygenation hydration

  

  Pneumococcal pneumoniaDroplets 

  bronchus 

 Pneumococcal pneumonia۳۱

  

Pneumonia

prematurityLBW
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(Fetal circulation)

 

Gas exchange  placental circulation

(Neonate)

  Neonatal

(umbilical vein)

Ductus 

VenusesVena Cava Inferior Portal Vein By pass

Vena Cava 

Inferior

 Vena Cava Inferior

Right Atrium 

Septum Secondum31

Foramen Ovalleft Atrium 32Vena Cava 

superior TricuspidRight Ventricle

Vena Cava superior

Tricuspid valveRight Atrium

(1/3)Foramen Ovalleft Atrium

Right Atriumpulmonary artery  (Trunk)

 arteriosusDuctus  
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left Atrium

foramen oval left Atrium

Umbilical arteries 

 Fetal  Circulation 

۱۱Fetal Circulation

(Adjustment) 

 Umbilical Cord

left ventricle left ventricle 
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left AtriumRight Atrium

Ductus VenusesDuctus Venuses

left AtriumRight Atrium

Fossa OvalsValve

(Expansion)

Trunk

Fetal CirculationDuctus arteriosus 

Ductus arteriosusDuctus arteriosus

(Musculature)    (PaO2)

 Ductus arteriosus 

(ConstrictDuctus arteriosusprostaglandin
3
 

Ductus arteriosus  full term 

۳۱۲۳   

 fetal circulation Post Natal

۳foramen oval Gas exchange Placental circulation

Post NatalGas exchange 

                                                 
3
 

ProstaglandinFatty acid

 Contractility

HCL

permeability
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۲foramen ovalGas exchangeCollapse

left atrium Post Natal

 

۱fetal circulationPortal vein Ductus  Venuses

Shunt VCI

Post Natal Ductus  Venusesright atrium 

Ductus vein  

۴foramen oval ArteriosusDuctus

Lunges Post Natal

  ArteriosusDuctus 

  

1. First breathe--- pulmonary vascular resistance increased (PVR) --- Pulmonary 

Blood flow increased

2 .The umbilical cord clamp---IVC flow decreased   & Systemic vascular resistant 

increased  

3. Increased pulmonary blood flow –rise in L Atrial pressure ---in closure of the 

(flap valve) foramen   oval --- no or little flow from R to lift shunt 

4. PaO2   increased & fall in circulatory prostaglandin ---the ductus arteriosus 

closes  
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۱۵ fetal & neonatal circulation  

Adult Derivatives of Fetal Vascular Structures 
      Because of certain changes in the cardiovascular system at birth, certain vessels 

and structures are no longer required.  

      Over a period of months these fetal vessels form nonfunctional ligaments, and 

fetal structures such as the foramen oval persist as anatomic vestiges of the 

prenatal circulatory system. 

fetal Structure Adult Structure 

 Foramen Ovale                                                     Fossa  Ovalis 

 Umbilical Vein    (intra-abdominal part)                                        Ligamentum teres 

 Ductus Venosus                                                   Ligamentum venosum 

 Umbilical Arteries and abdominal 
ligaments                                     

 

 medial umbilical ligaments, 
superior vesicular artery  

 (supplies   bladder )                                                                                                                                               

 

Congenital Heart diseases 
   

CHD

 

 

    

   (Gestational Age)

embryogenesis period ) (

۳۸

۲۲Teratogenicity

 intra uterine infection , cytotoxic drugs)(Radiation

 

۱۸۱ (environmental & genetic) multi factorial 
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۴ 

  Teratogenicity
4

1-Maternal medication: Folic acid antagonist e.g. Methotrexate (cryptogenic 

drugs), Anticonvulsant drugs & Estrogen use.

2- Maternal infections: Rubella & cytomegalovirus.

3- Maternal diseases (DM)

4- Maternal Alcoholism

5- Maternal Radiation

 

۱۱

۶۸۳۳۱

33

(Extra cardiac malformations)

Turnermar fandown

  

 

 

   CHD 

CHDCHD ۴۵

۸۳۱  

 

: Antenatal diagnosis

fetal echocardiography

fetal echocardiography۱۸ ۲۱

                                                 
4
 The production of deformity in the developing embryo  
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cyanotic  Postnatal 

diagnosis

a cyanotic  

a cyanotic ۳

a cyanotic 

• tiredness after exercising 

• And Swelling of their hands, feet 

and ankles.

• feeding problems 

• slow growth 

• shortness of breath after exercising  

 Pulse oximetryECG 

Invasive catheter ( Cardiac catheterization) 

  

  

۳cyanosis 

۲CHF 

۱ 

۴conduction system  arrhythmia    

  the great veins , the atriums ,   the ventricles, 

arterial trunk   

connection  

Cyanotic

1- a bluish discoloring of the lips, fingers and toes (cyanosis),  2-fainting, 3- chest 

pain, and 4- Breathing problems. Children will often adopt a squatting posture, 

which can help to relieve the symptoms of breathlessness.  

Cyanotichypoxiahypoxia
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A cyanotic

1-severe tiredness, 2- chest pain, 3- Shortness of breath (particularly during 

activities such as climbing the stairs).  

cyanotica cyanotic 

1-poor appetite and feeding difficulties, 2- sweating, particularly when a baby is 

feeding, and 3- Delayed growth. 

cyanoticunderweight

a cyanoticunderweight  

4- Cyanosis

5-Blue discoloration of skin, mucous membrane  nails (DE saturated Hg >5g/dl 

in arterial blood) 

6- Central cyanosis & clubbing   

A. Reduced pulmonary blood flow  

B. Right to left shunt (TOF) 

C. Discordant ventricular arterial connection (TGA) 

D. Mixing of venous and arterial blood as in trunkus arteriosus 

E. Systemic venues return reaches systemic circulation passage through lungs 

 

۱a cyanotic heart diseaseor  No cyanotic Left to right shunt

 

۵cyanotic heart diseases(bidirectional  shunt)

۳Obstructive diseases  

۱a cyanotic heart diseasesor  No cyanotic

a cyanotic heart diseases Left to Right shunt shuntL to R

common cold  

broncho pneumonia   broncho pneumonia 
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  ۶۸

 tachypnea 

 Cardiac enlargement 

Precordial Bulge precordium  

hyperkineticplethora  hyperemic 

cardiomegaly 

L to R shuntcyanosisL to Right

CHF sympathetic 

R to L shunt

shuntR 

to LcyanosisEisenmenger syndrome 

R to L shuntCyanosis

shunt

O2cyanosis

L to R shuntPulmonary hypertension

(Plethora)

Hypertension

R to L shunthypertension

Olegemic vascular Marking

 shunt L to Right CHFR to L shunt

۵R to L shunt

R to L shuntcyanosispoly cythemia  clubbing

 Cyanotic

Pulmonary arterial pressure Pulmonary arterial 

www.ketabton.com



 
  

63 

 

pressurePulmonary arterial pressure 

Pulmonary blood Flow  Pulmonary stenosis 

Cyanotic Pulmonary arterial pressure

Pulmonary blood Flow vascular obstructive disease 

Pulmonary   pulmonary blood flow  

cyanotic  pulmonary blood flow

cyanoticcyanoticpulmonary 

stenosis Pulmonary arterial hypertension  cyanotic

pulmonary stenosis   Ejection systolic murmur Delayed 

p2Ischemic lung field  

۳Obstructive lesion

 frequent chest infection , cyanosis

 precordial bulge forcible Heaving cardiac   impulse 

concentric hypertrophy cardiac enlargement 

Ejection systolic murmurmitral & tricuspid delayed  

  diastolic murmur delayed corresponding second sound 

pulmonary stenosis

aortic stenosis coarctation of aorta 

 normal vasculature  

ECG

  

 

Treating congenital heart disease 

 Medical management 

 Interventional management  

 Surgical management  
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۱ Medical management 

nutritional support 

۳Left to right shunt 

۲ Infective endocarditis . 

۱ cyanotic cerebral abscess  

 cyanotic  

hyper cyanotic spell  

anti-arrhythmic  

 Complete  congenital heart block

 Paroxysmal supra ventricular tachycardia  

prostaglandin E1 

۵ SurgerySurgical strategies

palliative surgery

  banding pulmonary 

artery 

corrective surgery 

 

۱

۵

۳overloads

۳ Cardiac catheterizationCardiac catheterization
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۵Open heart surgery

۳ Heart transplantation 

   

 

 a cyanotic defect  

A cyanotic defect with left to right shunt - relative incidence 

   VSD 32%, PDA 12%  ASD 7%            

   (ASD, VSD ,PDA

  

ASD(Atrial Septal defect) 

1. Sinus venosus defect

2. In the mid portion  ostium secondum defect

3. Low in the Septum  Ositum premium defect 

Ostium secondum defectASD۵۱

۷۱fossa ovalis 

Foramen ovalASD

hemodynamics 

Otsium premium defecttricuspidMitral

mitraltricuspid

VSDASD۱۱

 

www.ketabton.com



 
  

66 

 

Sinus venosus defect

SVC (at least common) 

ASDIVC 

ostium secondum

Ostium secondum defect

ASD 

۲۱۱ 

ASD

shunt(silent shunt)

(accommodate the extra volume)

Tricuspid

Tricuspid Delayed diastolic

(Lower Left sternal 

border)

Pulmonary Ejection Systolic Murmur

P2

Split (wide)

Fixed

L to R  shunt
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(plethora)

۱۳ ASD 

 

Ostium Secondum DefectInfancy

infancyChild hood

(Failure to thrive)Pulmonary hypertension 

(6-12 Year) Older Children

(3
rd

 Decade)

Hypertension

Left to Right shunt(Eesenmenger syndrome) Right to Left  shunt

Cyanosis

Hyperactive

(Right Ventricular Heave)Heave

ThrillSplit
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Fixedgrade 2to3/6 Pulmonic 

Ejection  

(relative pulmonary stenosis) 

Tricuspid mid diastolic(increased flow 

across the tricuspid valve) 

Ostium premium Defect

MitralLeft to Right shunt

Right 

ventricular parasternal heaveApical Heave

 SplitPulmonic Ejection  SystolicMid diastolic rumbling

Chest X-ray

 

(cardiothoracic ration >0.5)

    

 Pulmonary Vascular Marking 

ECG 

• Right axis deviation (RAD) of +90 +180 degrees.

• right ventricular dilatation/hypertrophy (RVH) 

• right atrial enlargement,  

• May demonstrate right ventricular conduction delay (incomplete right bundle 

branch block (RBBB) with rSR pattern In V1 are typical.  
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Echocardiography

 

CHF ASD 

Adult hood ASD

۱ ۳۱۱

ASD۸ ۲

hypertension

CHF

Infective Endo Carditis

۲۴ 

Ventricular Septal Defect (VSD)

VSD

۹۱Membranous

Multiple 

Incidence۲۱term 

۵۳۵۱  preterm ۵۴۷

VSD

 Small or restrictive usually <0.5 cm
2 

 Moderate …………………0.5-1cm
2
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 Large or nonrestrictive > 1cm
2
 

The ventricular septum consists:  

divided into  
 an inferior a large muscular is portion 

 a small superior  membranous portion 

 and is extensively innervated with conducting cardiomyocytes 

The muscular is portion has three components  

 The inlet , the trabecular septum , and the outlet (infundibulare )septum   

The trabecular septum has three components 

 Central , marginal , apical  

HemodynamicsVSD

Systole

Systole

Shunt

Pan systolic Murmur

 

shuntThrillLeft to 

right shunt 

shunt

 Pulmonic Ejection systolic 

(relative pulmonary stenosis) Pan systolic murmur

Pulmonic Ejection systolic

A2 Pulmonic 

Ejection systolic Ejection character 

Pan systolic Murmurprecordium 
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 (pulmonary plethora)X-ray

Apex Mitral Delayed Diastolic(relative Mitral stenosis)

Shunt

Pan Systolic

(Drowned)

(A2)

(P2)

Split

 VSD

Left to 

Right Shuntpalpitation , exertional dyspnea , frequent chest 

infection 

Left to Right Shunt۶۳۱

dyspnea, exertional 

 

 CHF

(Eisenmenger syndrome )

cyanosisVSD

۱Small Left to Right Shunt

VSD

ASDHeave , thrilllift a cyanotic  
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Split

II-IV/VIHigh 

patchHarsh Pan systolicPrecordium

VSD

 

۱۴ VSD 

۵Moderate Left to Right Shunt 

VSD

dyspnea, exertional 

precordium 

hyperkinetic


 Ventricular Heave

Left sternal borderthrillPrecordium

(Prominent precordial 

bulge ) Apex Left ventricle 

                                                 

 hyperkinetic : Excessive motor function or activity  
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Pan systolic

Split 

 Harsh Pan systolic

III-IV-VIMitral flow diastolic

Apex Systemic

2:1

۳Large VSD with pulmonary Hypertension

PrecordiumProminent(Bulge)

(Left V-thrust)Right ventricle Heave

thrillS2

singleNarrowing splitHarsh pan systolicII-IV-VI

Defect

VSD hypertension Pulmonary 

cyanosisclubbing (esenmenger complex)

 

ImagingX-rayshunt

ShuntX-ray

Enlargement

shunt

ECGVSDECGVSDPulmonary 

VascularLeft Ventricular hypertrophyLeft atrial 

hypertrophyLeft atrial hypertrophy

VSDECGHypertrophyECGRight 

ventricle hypertrophyPulmonary Hypertension
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Eisenmenger Syndrome)

Pulmonary Vascular ResistanceExtern left 

Axis divisionVSD

EchocardiographyEchoVSD

Doppler echo

pulmonary arterial pressure,   

Cardiac CatheterizationO2

Management

CHF

 Infective endocarditis 

VSD

۱۱۴۱

defect

۳CHF

۲Pulmonary arterial hypertension , 

pulmonic stenosis Aortic regurgitation  

CHF, (Digoxin) Cardio tonicDiuretic

After Loud 

 Cardiomegaly

Defect 

2 Years 

  CHFPulmonary

 

Right to Left shuntEisenmenger syndrome
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۳CHF

۲L to R shunt

 

۱pulmonic stenosisPulmonary arterial hypertensionAortic 

regurgitationVSD 

Pulmonary arterial hypertensionto L shuntR

 

VSDVSD40-30

 

1) CCF 

2) Repeated episode of respiratory infections

3) Infective Endocarditic  

4) Growth failure (Failure to thrive) 

5) Eisenmenger syndrome (Reveres of shunt with cyanosis) due to Pulmonary 

Hypertension  

Patent ductus arteriosusPDA 

  left subclavian artery Ductus 

arteriosus  

Ductus arteriosus

term۳۵

Patent Ductus arteriosus

Ductus arteriosusfull termPDA

full term
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PDACoarctation of aortaVSD

Ductus arteriosus

1) autonomic nervous system

2) chemical mediators 

3) the ductal musculature abrupt contraction associated with increases in the 

partial pressure of oxygen (PO2)  

Rubella

 Ductus arteriosuPerinatal asphyxia 

 

 PDA۳۱ %

) (M: F ratio 1:3 Very low birth weight

۲۱۶۱term  ۱۲۱۱۱۶۱

HemodynamicsPDALeft to Right 

shuntdiastole Systole

systole

diastole

systolediastole

continuous murmur

۱۲

(Accommodate)

Mitral

(accentuated)
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Mitral Delayed Diastolic  flow shunt

Left to right shunt flowMitral diastolic

shunt(early filling)

shunt flowMitral Diastolic

PDAVSDdiastole

Over load 

Systole 

 A2P2

Paradoxical split

 

(Dilatation)(Ascending)Aortic Ejection Click

clickPrecordiumcontinuous murmur

clickAortic

Aortic Ejection SystolicContinuous 

murmur(drowned)

premature 

Full pulses)(

Active precordium Continuous 

murmur Full pulses

Tachypnea

(Breathlessness),Hyper dynamic circulation 

 CCF

 PrematureLeft to right shunt
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۳

PDAshunt

hyperactive pericardium

Bounding peripheral pulsesPulse pressurehyper dynamic 

circulation    

shuntshunt

(Gross)split

shuntParadoxical split

systolicdiastolic

P2 

ClavicleRough (Machinery) systolic/diastolic۴۶

(S1)(S2)

S2Diastole

(S1)

murmurRadiationDiastolic 

flow murmurApeximpulse

Pulmonary Artery

(Pulmonary component)

bounding pulseContinuous heart murmurpulmonary 

vascularS2

Bounding

 

Imaging

Left to Right shuntPDAX-Ray

www.ketabton.com



 
  

79 

 

PDACardiomegalyascending aorta 

Double Contour  

۱۲ PDA  Cardiomegaly 

ECGSmall PDAECGLarge PDA

Hypertrophy

(reversal of shunt)  

Echo CardiographySmall PDAEchoPDA

DuctusSupra sternal Notch  high Para sternal 

Notch 

Cardiac CatheterizationO2

Ductus

 (Precordium continuous murmur ) 

 pan systolic murmur    early diastolic murmur 

 continuous murmur 
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1: Coronary arteriovenous fistula  

2:  rupture sinus of valsalva fistula in the right side  

3:  aortic pulmonary septal defect  

4: systemic arterio venous fistula over the chest 

5: bronchial collateral murmurs 

6: pulmonary arterio venous fistula 

7:  peripheral pulmonic stenosis  

8-smal atril septal defect associated with mitral stenosis   

Natural history 

۳PDApreterm  PDAterm

PDA Ductal muscle  

۲CHF   

۱PDA  pulmonary hypertension 

۱pulmonary hypertension

۲indomethacin ibuprofen term , Preterm

PDAindomethacin 

prostaglandin synthesis inhibitor  

1200 gr80-90

Pediatric indomethacin dosage  
Many dosage regimens are noted, and the dose depends on   

Post natal age (PNA) at time of first dose; one example is as follows 

 PNA (Post natal age) <48 hours: 0.1 mg/kg IV q12h for 3 doses

PNA (Post natal age) 2-7 days: 0.2 mg/kg IV q12h for 3 doses 

PNA (Post natal age) >7 days: 0.25 mg/kg IV q12h for 3 doses 

Duct 

     bleeding tendency)( 

indomethacinbleeding tendency

RestrictedDiuretic
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DiureticOutput(Observation)

        Echocardiography

Ductinfancy  PDA 

CHF CHF

 PDAEchoCardiac Catheterization

PDAVSD

Indomethacin

1-Intra Cranial Hemorrhage

2-Shock 

3-Necrotizing Enterocolitis 

4-Hyper bilirubinemia greater 12mg/dl 

5-Renal failure (Serum creatinin > 1.7mg/ dl) 

 indomethacin  

6- Hemorrhagic Disease (bleeding tendency) 

IndomethacinFull TermChildrenDuct 

Ibuprofen 

Pediatric Dose 

 Premature infants with birth weight 500-1500 g and ≤ 32 week GA: 10 mg/kg IV 

for first dose, then 5 mg/kg IV for second and third doses after 24 and 48 h, 

respectively Infuse each dose over 15 min 

 Ibuprofen۲۱۱ 

۴ catheter closure   catheter (Device) 

Duct

۳premature

۲prematureIndomethacin 
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PDA CHF

PDAendocarditis 

PDA

 
۱۶PDACardiomegaly

۶۳۲older child 

DuctLigationDivision

۳۵PDA( friable)

4: Eisenmenger syndrome 

5: Aortic rupture

1: Congestive cardiac failure

2: Infective endocarditis 

3: Pulmonary hypertension

Right to Left Shunt 
cyanosis

pulmonic stenosisPulmonary Arterial hypertension

PAH

Left to 
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right shunt Right to right shuntEisenmenger 

syndrome 

Right to Left ShuntPulmonic Stenosis

Tetralogy of Fallot Tricuspid Atresia , Epstein’s Anomaly 

Tetralogy of Fallot (TOF)
cyanotic

۳Pulmonic stenosis 

2Ventricular septal defect

3   Overriding or dextroposed of the aorta (over the ventricular septum) 

4Right ventricular hypertrophy 

 
۱۵ TOF 

  

1- Exact cause of tetralogy of Fallot is unknown

2- Several factors may increase the risk of TOF these include 

o A viral illness in the mother, such as rubella (German measles), during 

pregnancy  

o Maternal alcoholism 

o Poor nutrition 

o A mother older than 40 years  

o A parent with tetralogy of Fallout 
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o Babies who are also born with Down syndrome or DiGeorge syndrome 

3- Scientists continue to search for the causes of tetralogy of Fallot and other 

congenital heart defects 

۳۱۱۱TOF۴۸۱–۸۱cyanotic

۷۵۵۱۹TOF

۳۵ASD

TOF InfundibularInfundibular

Valvular pulmonic stenosis۵۱۷۱

(infundibular)

 

overriding(Dextroposed of aorta ) 

the ventricular septum)(over

 VSD pere membranous  

 

 
۱۸:Tetralogy of Fallot(TOF)

Hemodynamics
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TOFcardiac enlargement

stenosisPulmonicTOF

concentric hypertrophyRV

Right to Left shunt 

         Right to Left shuntcyanosispulmonary stenosis 

    cyanosis 

 systole    

  right to Left shunt(silent) 

        Right to Left shunt

 

         (Blood flow)

Ejection systolic murmur   

   Right to left shunt  cyanosis

        cyanosis

Ejection Systolic

        VSD(Decompression)

CHF

CHF 

1. Unrelated myocarditis complicating TOF  

2. Aortic or pulmonary Valve Regurgitation. 

3. Anemia

4. Infective endocarditis 

5. Systemic Hypertension

      

P2TOF    

S2A2 
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TOFAortic Ejection Click

DiastolicDiastolic

:TOF

[exertional 

dyspnea , squatting &hypoxic (cyanotic) spell] 

(out flow)

Hypoxemiacyanosis

NeonatalinfantAnoxic SpellsDyspnea

Neonatal Neonatal

VSD pulmonary atresiaTOFVSD

CHF 

dyspnea

digital clubbing

 dyspnea  

(Toddlers)

Squatting

Right to Left shunt

hypoxic spells Paroxysmal hyper 

cyanotic

Anoxic Spellspellhypoxic

paroxysmal tachypnea ,deepening cyanosis , limpness, syncope 
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Anoxic spells

Spell

MurmurRV

Anoxic spellsspasm

  , clubbing  

 tachypnea 

dextroposed  overriding 

۱۱ Parasternal

systolic thrillEjection systolic murmur

۶۵۱TOF

Heart failure

(VSD with mild pulmonary stenosis) A cyanotic TOF   pan systolic 

murmur  VSD infundibular stenosis 

Ejection systolic murmur 

diagnosis

BloodHbHematocritRBC 

O2

Chest X-ray

(Concavity)

(boot shape heart) 

(Oligemic lung field)۲۵

 X ray A cyanotic TOF VSD 

TOFECG LVH  RVH 
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ECG 

۳  RAD (120+ -+ 180 degree) RVH  

 QRS axis  

۲ RVHtall R V1prominent S  V5V6 

EchocardiographyEcho Doppler 

TOFRVHPulmonary 

StenosisVSDOverriding of Aorta

Cardiac CatheterizationO2

(Complication)

۳  Anoxic Spell

۲Exercise intolerance 

۱Infective endocarditisRight to Left shunt 

۴PolycythemiaHypoxiaHypoxia

Polycythemia 

۵AnemiaO2

Nutritional Anemia 

۶AnemiaCHF 

۵Neurological Complications 

 (Cardio Vascular Accident) C.V.AAnoxic Spellinfarction

 

Venous thrombosisPolycythemia

(Sluggish)CVAHemiplegia
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Brain abscessCyanoticBrain abscess

Congested retinaPolycythemia

Papilledema

 disordersPsycho social

Hypoxemia

1 Hemo concentration

thrombosis

2 O2

(Consumption) 

3 Hypoglycemia 

4 HbHematocrit 

5 Iron Supplements 

6 infective endocarditisProphylaxis(hygiene)

  

7 (Partial Exchange transfusion)Phlebotomy

Polycythemia  

8 Growth retardation

 

9 (Counseling) 

 Anoxic Spellshypoxemic spell  

1 Knee chest Position

(Diminish Return to left side)

2 Humidified O2O2 
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3  Morphine sulfate  0,1-0,2mg/kg

anxiety sympathetic(over 

drive)  

4 AcidosisSodium bicarbonate 

5 β.receptor blockingPropranolol/kg)0, 1-1,2mg(

infundibulumSpasm 

SpellsAnoxic1mg/kg/orally0.5 

 

 

(Shunt Operation) Palliative surgery

(anastomosis)

Oxygenated

۱۹ Palliative surgeryCorrective surgery

(Complete Repair) Corrective surgeryVSD

RV (RV out flow tract))

(Resection 

Prognosis

cyanosis

Cyanotic Spell
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CollateralAnoxic spell

(Second Decade)

Dysrhythmias 

Transposition of Great arteries (TGA)
RGAcyanotic

TGARVPA

۳۱۱۱۲۱۱۱

 
۱۱۱Transposition of Great arteries(TGA)

۹۱TGAVSDPDA

Pulmonary-stenosis combination TGA

IDM large for gestation age 

 

  -The cause is unknown &- But genetic factors may contribute to it 

  TGA
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(1)TGA with intact ventricular septum

(2)TGA with ventricular septal defect 

(3)TGA with ventricular septal defect and left ventricular outflow tract obstruction 

 (4)TGA with ventricular septal defect and pulmonary vascular obstructive disease. 

HemodynamicDesaturated

OxygenatedNon 

Oxygenated

atrialventricular aortic-pulmonary  Foramen oval

(potent)VSDPDA  CCFVSD

VSD

Foramen OvalPDA

TGA(intact)

O2

)DA(

PatentForamen Oval

sever hypoxemiacentral cyanosis(per oral and per orbital)

tachypnea۲۴CCF

Emergency

TGAVSD

Cyanosis

CCF(tachypnea, tachycardia, 

diaphoresis, and failure to gain weight)۱۶

 prominent grade 3-4/6 holosystolic 
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http://emedicine.medscape.com/article/892980-overview
http://emedicine.medscape.com/article/892980-overview


 
  

93 

 

murmur, third heart sound, mid-diastolic rumble gallop rhythm

Hepatomegaly

TGAVSDleft ventricular outflow tract obstruction 

extreme cyanosis left ventricular 

(pulmonary) outflow tract 

tetralogy of Fallot grade 

2-3/6 systolic ejection murmur may be presentHepatomegaly

4kg

Development 

(Making the Diagnosis)  

Chest x-ray (CXR)x-ray

۳۱

"egg on a string" VSD cardiomegaly 

 ECGEKGright axis deviationRVH

Echo CardiographyAortaRVPA

LV۱۳coronary artery 

delineated

0,05-0,20µg/kg/minute (PGE-1) Prostaglandin infusion 

ductus arteriosus(Potency)

HypothermiaMetabolic Acidosis hypoxia

HypoglycemiaHeart Failuredigoxin

after loud
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Corrective surgery

 

:

1-The first type is called an atrial or venous switch. It’s also called the Mustard 

procedure or the Sinning procedure. Creates a tunnel (a baffle) between the atria. 

2- The second type is called the arterial switch operation. The aorta and 

pulmonary arteries are switched back to their normal positions. The aorta is 

connected to the left ventricle, and the pulmonary artery is connected to the right 

ventricle. The coronary arteries, which carry the oxygen-rich blood that nourishes 

the heart muscle, also need to be re-attached to the new aorta. The arterial switch is 

now the preferred operation. 

 

1-The first type is called an atrial or 

venous switch 

2- The second type is called the arterial 

switch operation 

۳۳۳TGA 

Cyanotic heart disease with pulmonary arterial hypertension 

syndromeEsienmengerpulmonary arterial 

hypertensionatrial , ventricular pulmonary arterial 

Right to left shunt  

Coarctation of Aorta

 (Coarctation) (Arch)

(Junction)
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ductus

arterioususLeft subclavian arteryProximalDistal

 ۴۱۸۱cusps

 ۲

 

1) postnatal ductal constriction 

2) translocation of ductal tissue on to the aorta 

3) Alterations in intrauterine blood flow cause altered flow through the aortic arch 

and result in the substrate for coarctation. 

4) multifactorial inheritance hypothesis 

5) Turner syndrome is as high as 15-20%. 

arteriosus ligamentIsthmus

Isthmus

  

۳ Preductal coarctation: ligamentarteriosus

ProximalPreductal

۲ Ductal coarctation

The narrowing occurs at the insertion of the ductus arteriosus. This kind usually 

appears when the ductus arteriosus closes.

۱Post ductal coarctation: ligamentarteriosus

DistalPost ductalPreductalPost ductal

 collateral 

 ductus arteriosus

    Left sub clavian artery , left carotid 

artery, innominate 
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fetusPreductal

collateral

Post ductal

 collateral collateral

sub clavian artery(Decompression )

collateralcollateral

PA 

 Ascending aorta Preductal (infantile) 

collateral

Congestive cardiac-FPost ductal coarctation

collateralHypertension 

Congestive cardiac-F

Hypertension  

ProximalDistal collateral

upper segment  Decompression

 collateral

Coarctation of Aorta Syndrome

CoarctationPatent ductus arteriosus Ventricular 

septal defectMitral valve stenosis , Aortic valve stenosis ,Bicuspid aortic valve
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sub clavian artery

Older 

childrenCollateral

(suzman)۲۶ejection 

systolic

Scapulasystolic murmur

Diagnosis

1Chest X-ray

Ascending aorta 

aortic knuckleOver penetrated 

proximal segment (post stenotic)

E 

(Notching)CHF

ECGECG  L.V.H

Echocardiographysuprasternal

Doppler
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۱ Medical Care

Early presentation of coarctation of the aorta (CoA) 

 CCFdiuretics  inotropic

 PDAProstaglandin E1 

 

Dosing 

0.05-0.15 mcg/kg/min IV to open ductus arteriosus; once ductus opens, gradually 

reduce dose to 0.02-0.025 mcg/kg/min 

1  

2 hypotension inotropic

(dopamine, dobutamine, epinephrine)  

3 acidosisABGs 

Late presentation of coarctation of the aorta   

a Bacterial endocarditis 

b Hypertension 

:

۳۳۱۳۵

(Resection)

aorta RecoarctationSystemic 

hypertension 

Prognosis

 Bacterial Endocarditis 

 Intra cranial Bleeding

 Hypertensive cardio vascular disease

 Encephalopathy 

www.ketabton.com
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Pericardial 

    Pericardium    Pericardium 

 Chronic constrictive pericarditis  pericarditis with effusion dryPericarditisacute

 

Pericarditis
 PericarditisPericardiumPericardial 

cavity

۳۱۱۱ Pericardium

۳۱۳۵  Pericardium 

Purulent, serousHemorrhagic  

(Pericarditis – etiology)

1- Infectious  
a) Viral: Coxsackievirus, echovirus, mumps, varicella, Epstein–Barr, 

adenovirus, influenza, human immunodeficiency virus 

b) Bacterial: Streptococcus, pneumococcus, staphylococcus, meningococcus, 

mycoplasma, tularemia, Haemophilus influenzae type B, Pseudomonas 

aeruginosa, Listeria monocytogenes, Pasteurella multocida, Escherichia coli 

c) Tuberculosis, atypical mycobacterium 

d) Fungal: Candidiasis, histoplasmosis, actinomycosis 

e) Parasitic: Toxoplasmosis, echinococcus, Entamoeba histolytica, rickettsia 

2-Rheumatologic/Inflammatory: 
a) Acute rheumatic fever 

b) Rheumatoid arthritis 

c) Systemic lupus erythematosus 

d) Systemic sclerosis 

e) Sarcoidosis 

f) Dermatomyositis 

g) Kawasaki disease 

h) FamilialMediterranean fever 

i) Inflammatory bowel disease 

3-Metabolic/Endocrine: 4-Neoplastic disease: 
o Hypothyroidism 

o Uremia (chemical 

irritation) 

o Gout 

o Scurvy 

o Lymphoma 

o Lymphosarcoma 

o Leukemia 

o Sarcoma 

o Metastatic disease to the pericardium Radiation 
therapy induced
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5-Postoperative: 6-Other 
o Postpericardiotomy 

syndrome (after cardiac 

surgery) 

Chylopericardium 

o Trauma 

o Drug-induced (hydralazine, isoniazid, procainamide) 

o Aortic dissection 

o Postmyocardial infarction 

Idiopathic 

Congenital  Chronic

1. constructive preicarditis 

2. Tuberculosis 

3. Idiopathic ( Nonspecific ) 

4. Post pyogenic  

5. post traumatic  
1) pericardial defect 

2) pericardial cyst 

 

Acute Pericarditis 

PericardiumPericardial

(Stabbing), 

Dyspnic

ToxemiaEtiology 

Pericardial friction rub(Rough)(scratchy)

 (Components)Systolic, DiastolicPre systolic

 Pericardium

Stet scope 

EffusionJugular vein

HepatomegalyEdema

Pericardial friction

Cardiac fillingCardiac Tamponed

1 

2 Pulse pressure 

3 Pulses Paradoxes 

4 Paradoxical inspiratory filling
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Chest x-ray(configuration)

(―water bottle 

sign‖) constrictive pericarditis

 pericardial effusion water bottle shape 

ECGST

STIsoelectric lineST

QRSVoltage(T)

inversion 

Echocardiography 

Pericardial CentesisEffusion

(Hemorrhagic, Purulent, Serous)

Chronic constrictive pericarditis  CCP

Pyogenic Pericarditis

Pericardium 

(filling defect)Child hoodCalcification 

Myocardium 
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MyocardiumMyocardium 

Dysfunction Restriction

Dyspnea

a v y  descent

(kussmal sign)

av

 Ascitespleural 

effusion Pulsus paradoxus 

precordium

ECG ST-TECG

۷۵QRS 

Pericarditis complication:

Cardiac tamponed  (resulting in restriction of ventricular filling - decrease in 

stroke volume and cardiac output- ventricular &diastolic, atrial and venous 

pressures are all equal during cardiac tamponed)

Constrictive pericarditis  (Thick, fibrotic, and often calcified pericardium is seen, 

usually a late result of purulent or tuberculosis pericarditis, it can occur months to 

years after the initial infection) 

Pericarditis -general measure  
chemotherapy

Pericardial effusionCardiac Tamponed

۲۱۱Pericard

hemodynamic

pericardiocentesisbacterial pericarditis

 Bacterial pericarditispericardial space 

 pericardial drainagepericardial
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Bacterial pericarditis

antibioticvolume expansioninotropesbacterial 

pericarditisStaphylococcus aurous

Viral pericarditis(NSAIDs)۱۴

PericarditisTuberculosis, Rheumatic 

fevercollagenasesSteroidsalicylates

pericardial centesis

Uremic pericarditispericardiotomy 

(surgical removal of the pericardium)

Hemorrhagic pericarditis

effusionconstrictive pericarditis

Oxygen inhalation

digoxinDecongestive

CCF .

:Constrictive Pericarditis

PericardictomyPericardium decortications

cardiac surgery۳۴

Postpericardiotomy syndrome

steroidstamponedPericardiocentesis

FOLLOW UP–  Pericarditis

۱Pericarditisanti-inflammatory

 

Follow-up effusionsrecurrence (up to 15% 

relapse)
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bacterial pericarditisconstrictive pericarditis

antibiotic therapyFollow-up

۲

۲۴postpericardiotomy 

syndrome

cardiac tamponed

chest roentgenogram

calcificationsConstrictive pericarditis

Acute Rheumatic Fever 

 

Immunological Group 

-A beta hemolytic streptococcus (GABHS) pharyngitis 

(Connective tissue)

Epidemiology

5 1653

Strepto coccus

3 313

۵۳۵

Juvenile Rheumatic mitral stenosis ۳۵
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chorea

Strepto coccus

Immunological

 

Streptococcal Pharyngitis

۳۵

Streptococcal pharyngitis

Durationstreptococcus

۵۱۳۱ 

 

β-hemolytic StreptococcusA

(GABHS) Sequelaepharynx

rheumatic fever

۳۵۱
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۲Streptococcus 

۱

۴

 

۵Penicillin

Streptococcusrecurrency 

۶۸۵Antistreptolysine - o- titer (ASO)

Streptococcus

Streptococcus(Rheumatic 

lesions ) 

Pathogenesis 

GABHSStreptococcus pyogenes

epithelial cells

۱۵

leukocyte count

rheumatic fever

pharynxrheumatic fever

 

pharyngitis

reservoirPenicillin

streptococcal pharyngitis 

 GABHcocci

oropharynx 

 GABHSimpetigopneumonia , pharyngitis, cellulitis, myositis, 

(peripheral sepsis,

(e.g., rheumatic fever, acute post streptococcal glomerulonephritis)
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Group A streptococci (GAS)         cytolyticS O streptomycin’s

streptolysin O antibody

      GAS 

   

۳۱

antigenantibodyreaction

 (Connective tissue )

striatedvascularImmunofluoroscent 

Sarcolema CNS

Streptococcus pyogenes

Antigenantigenicity

Streptococcus

o Hyalurinidaseo Erythrogenic toxin 

o Deoxy ribonuclease

o Streptolysin

o Streptokinase

fibrinoid  degeneration

AschoffFibrinoid degeneration

Exudativeproliferative

Exudative proliferative

 Pericarditis(Pericarditis Myocarditis, 

endocarditis)endocardiumedematous , hyperemic

fibrosis

chorda tendani
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Platelets thrombi

nodules

myocardiumround

Fibrinous exudates

 acute rheumatic feve

mitral valve۶۵۷۱aortic valve۲۵tricuspid 

valve۳۱mitralaortic

pulmonary valve

CHF(1% of patients)

acute rheumatic fevermyocardial dysfunction myocarditis

CHFsevere valve insufficiencypericarditis

constrictive pericarditis

RHDChronic 

manifestationsRHD۹۹mitral valve stenosis

atrial fibrillationatrial 

enlargement

 Acute rheumatic fever (RF) 

older children young adults

 ۷۱۳۵sore throatyounger 

children۲۱sore throat

 fever, rash, headache, weight loss, epistaxis, fatigue, malaise, diaphoresis 

(heavy sweating)pallororthopnea

rheumatic fever

۳۱
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Diagnosis

MajorMinoressential

Major MajorMinor

Essential

Guideline 

2: Minor Criteria

A: Clinical 

 Fever 

 Arthralgia 

 Previous Rheumatic fever or 

rheumatic heart disease.

1: Major criteria

o Carditis 

o Polyarthritis 

o Chorea 

o Subcutaneous nodules 

o Erythema marginatum

B: Laboratory 

o Elevated acute-phase reactants (APRs), which are erythrocyte sedimentation rate 

and C-reactive protein 

o Prolonged PR interval on electrocardiography 

3. Essential Criteria 

 

 Increased anti streptolysin ―O‖ titer

 Positive throat culture 

 Recent scarlet fever 

Major Criteria 

۱Arthritis

arthritisPoly arthritis

elbow

۳۲۲۴۲۶

۴۴۴
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Arthritis۷۱۷۵

۱۱۵۱

 Polyarthritisteenagers young adults 

younger children Arthritis

destructive arthritis (Jaccoud arthritis)

Polyarthritisaspirin

۵Carditis۵۱(Pancrditis) Carditis

(myocardium , endocardium, Pericardium) ۸۱

Carditis Carditis

dyspnea, mild-to-moderate chest discomfort, pleuritic chest pain, edema, cough, 

orthopnea

–Pericarditis

PericarditisPericardial painPericarditisCarditis

۳۵Friction rubPericarditis

effusionTamponed

Constrictive pericarditis Pericarditis

Friction rub

ECGSTT
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Clinical manifestations and time course of acute rheumatic fever

–Myocarditis

Myocarditis

 Proto diastolic (S3) gallop 

 CHF 

 Carey Comb’s murmur

 Cardiac enlargement

 Soft first sound  

(delayed diastolic mitral murmur )

Myocarditis

Myocarditis Myocarditis

Mitral regurgitation

Systole 

regurgitateDiastole

Myocarditis

Papillary Muscle

 

Endocarditis

Pan systolic 
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 Endocarditis

۵۸

95%

۵

۳۱۱۱tricuspid valvulitis 

Acute rheumatic fever 

Acute rheumatic fever 

۳Sub cutaneous nodules

 (bony prominent)Elbow

almond 

۱۵

carditisnodules 

Aschoff bodies

۴Chorea

Sydenham’s chorea 

 chorea 

ESR

confused

۲۶
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۲ (Erythema annulare) Erythema Margination  

۳۱Rash

spot(Trunk)proximal 

limbs Rash

Acute rheumatic 

fever ۳۱۵Erythema marginatum

Erythema marginatumsepsis, drug 

reactions, glomerulonephritis

 
Erythema marginatum, the characteristic rash of acute rheumatic fever. 

Minor Criteria  

Clinical 

1Fever°39.5c

۹۱

2ArthralgiaSubjective

ArthritisObjective  Arthralgiamanifestation 

minorArthritismanifestation Major 

۹۱
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۳Criteria

Laboratory Finding

1Acute Phase ReactantsLeukocytosis PMNESR  reactive 

Protein c-Leukocytes۳۱۱۱۱۳۵۱۱۱

  ESR  ۸۱

۴۳۱۳۲ESR  

CHF ESR

CHFESRProtein c-reactive

 uniform 

Steroid Protein c-reactive

 

Protein c-reactive

ECGEKGPR

Essential Criteria

۱ASO

Strepto coccus

 Strepto coccus

Anti streptolysin O titer ASO

Strepto coccus

 ASO Strepto coccus

 ASOStrepto coccus

 ASO۵۱۲۵۱Strepto 

coccus۲۵۱

www.ketabton.com



 
  

117 

 

 ASO Strepto 

coccus

۵

Streptococcus

Streptococcus

 Streptococcus

۳Scarlet 

Strepto coccusScarlet

 Desquamation

Scarlet fever

acute rheumatic fever

۱group A streptococcal

۵Steroids  salicylates

۱Heart failure diuretics, oxygen digitalis 

۴GABHSARF۵

1. Antibiotics 
 Benzathin penicillin 0,6-1,2 million( 6-12 lac)  1.M single dose 

 Penicillin procaine 4 lack 1.M/day for 10-14 days 

 Oral penicillin 4 lack (250mg) every 4 or 6 hourly for 10-14 days  

 Oral Erhtomycin 250 mg every 6 hourly for 10-14 days 

2: Suppressive therapy  
 Aspirin: 90-120mg/kg/day four divided dose orally 
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20-30mg/dl30-

60mg/kg/day۲۶ 

 Corticosteroids

Sever CarditisCHF

 

Prednisolone 2mg/kg/day orally for 2 weeks after

Prednisolone 1mg/kg/day orally for 1 weeks 

Aspirin 50mg/kg/day orally for 8 weeks

  CHF therapy  _۵   

Bed rest & Ambulation _۶  

CarditisArthritisCHF

Carditis

OPD

(After the acute episode)

1Prevention

A-Primary prevention

        Streptococcus

 

 Benzathin penicillin 0,6-1,2 million( 6-12 lac)  I.M single dose

 Penicillin procaine 4 lack I.M/day  
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Oral penicillin 4 lack (250mg  Oral Erythromycin  Amoxicillin  Ampicillin

B- Secondary prevention 

           

 

Benzathin penicillin G 0.6-12 million single dose /3-4 weeks

Sulfadiazine 500—1g/single dose/day 

Oral Penicillin (V) 250 mg/BD/day 

Oral Erythromycin 250mg/BD/day 

 

۱

۵

 

Tooth Extraction 

Procaine Penicillin or crystal penicillin 6 lake + Streptomycin 1g/I.M/day single 

dose

infection

Penicillin250mg

8 

 

2Residual Valvular Damage

CHF

(Replacement)

Early child hood
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carditis

Asymptomatic

Suppressive therapy 

۱Bed rest & Ambulation

Carditis

Carditis 

CHFImmobilization)

۵ (Diet)    

        

CHF  

۳Penicillin Penicillin

Penicillin۴Penicillin

۳۱Penicillin 

prophylactic  PenicillinBenzathine1.2 mega units ۲۳

 mega units0.6۳۵

۴Suppressive therapy 

aspirinsteroid 

۸۱۳۲

Suppressive
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Suppressive

CHF

Suppressive

۳CHFSuppressive 

۲  CHF 

 

۱ 

 Suppressive   

 

۲۱۶۱۲۱۴۱

۵۱

۴۱

۵

۹۱۳۲۱

۲۱۲۵
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 CHF CHF   CHF

ESRASO

۱۱

 chlor promazine, valium  diphenhydramine(benadryl), prometazine 

(phenergan) , 

 

 dramatic response 

chlor promazine

۲۱۲۱۱۱

۱۱

۳

۲

Microbiological 

۱
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۱۸۱

 asymptomatic 

Streptococcal pharyngitis ۳۱

 benzathine penicillinmandatory 

 Streptococcal pharyngitis asymptomatic

 vaccine Streptococcalanti

 

benzathine penicillin۲۳

۶

۲۴۱۶

 prophylaxis penicillin۱۵

۵

physician 

physician 

Congestive Cardiac failure (CCF) 

 

Stress

(metabolic needs)(Cardiac output)

(inadequate cardiac 

output)Systolic failureDiastole

(ventricular cavities)Diastolic failure
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Hypertrophied  Restrictive 

pericarditis ,constrictive pericarditis Mitral stenosis 

4: Acute valum over load (acute aortic 

or mitral regurgitation)  

6: Marked ventricular hypertrophy  

7: Dilated cardiomyopathy

1: Mitral or Triscopid stinosis 

2: consrictive pericarditis 

3: Restrictive cardiomyopathy  

5: Myocardial ischemia

 

CHFolder children

CHFRheumatic fever   Rheumatic heart Diseases 

CHF

Sever Pneumonia , Sever anemia, 

over load infusion 

 

 Miscellaneous causes
o Infection 

o Upper respiratory tract obstruction 

o Hypoglycemia 

o Hypocalcaemia 

o Neonatal asphyxia 

o Persistent fetal circulation

Infants
 Congenital heart diseases  

 Myocarditis & Primary myocardial 

diseases  

 Paroxysmal tachycardia 

 Anemia 

 Miscellaneous causes

Children 
 Hypertension  Rheumatic fever & Rheumatic heart 

diseases 
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 Myocarditis & primary myocardial 

disease 

 Upper respiratory tract obstruction

 Congenital heart diseases complicated 

by Anemia, infection or endocarditis

  

CHFSystole

Diastole

(Filling Pressure)

DyspneaPulmonary congestion

HepatomegalyEdema 

HypertrophiedDiastolic Restrictive 

constrictive pericarditis 

Mechanical obstruction   Diastolic 

CHF

5
(Cardiac output)  Sympathetic 

nervous system(catecholamine)norepinephrine

  (heart rate)

Hypertrophy

SympatheticHypertrophy

Diastolic

(Dilatation)

Compensated heart failure

                                                 
Reconstrict   constrict  

5
  

(Cardiac output)stroke volume(CO=SV x HR)
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contractilitymyocardial contractility

(CO)

Decompensated heart failureCardiac failureBackward 

failure Passive 

congestionpulmonary edema

(edema)Tender hepatomegaly

(Slow weight gain)

CCF

   

Irritable

Older children

Orthopnea

Wheezing(Excessive perspiration)

 Breaths better when held against the shoulder  

 Irritability, Excessive perspiration and restless 

 Puffiness of face  

 Pedal edema

 Difficulty in feeding

 Poor weight gain 

 Breaths too fast  

 Persisting cough & wheezing
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(Signs)

TachypneaTachycardia

(hoarse Cry)Wheezing

RalesHepatomegaly

۵۱

Cardiac EnlargementThird 

Sound GallopCyanosis

CCFSigns

Right-sided failure 
 Hepatomegaly 

 Facial edema 

 Jugular vinous 

engorgement 

 Edema on feet

Failure of Either side 
 Cardiac Enlargement 

 Gallop rhythm (S3) 

 Peripheral Cyanosis 

 Small Valium Pulse 

 Absence of weight gain

Left Sides failure
 Tachypnea 

 Tachycardia 

 Cough 

 Wheezing 

 Rales In Chest 

CCF( Cardinal Signs) 

 Cardiomegaly

 Tachypnea 

 Hepatomegaly right side 

InfantsChildren
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Infants
 Cardiomegaly 

 Tachycardia 

 Gallop rhythm (S3) 

 Weak pulse 

 Hepatomegaly 

 Edema Usually involving, Eyes, 

sacrum legs and feet 

 Excessive perspiration (sweating) 

 Feeding difficulty  

 Poor weight gain 

 Easy fatigability 

 Irritability 

 Excessive Perspiration 

 Noisy Lagored breathing/Tachypnea 

 Wheezing 

 Dyspnea, breaths better when held 

against the shoulder

Children
 Weak pulses 

 Hepatomegaly 

 Raised JVP and neck Vein Engorment 

 Edema 

 Sweating 

 Dyspnea at rest (orthopnea) or on 

exertion 

 Bilateral basal crepitation 

 Pneumonia 

 Cardiomegaly 

 Gallop rhythm (S3) 

 Peripheral cyanosis & pallor

DiagnosisCCF

ECGEcho Cardiography

Older Children

CCF

Chest X Ray

CCF

HilaryPulmonary 

Edema Heart Failure

ECG ECGHypertrophyCardiomyopathies

Low Voltage QRSST-T
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myocardialpericarditisECG

(Rhythm)ArrhythmiaHeart Failure

Arterial Blood GasesEdema(Ventilation)

Perfusion(O2) 

H.FRespiratory Metabolic Acidosis

Echocardiography

(Cardiac output )

 CCFInadequate cardiac output

(Four-Pronged 

attack)

 (i)–Reducing cardiac work)afterload &preload reducing 

agents

(ii)(Augmenting myocardial contractility) 

(iii) 

(Improving cardiac performance by reducing the heart size)

(iv)(Correcting the underlying cause)

CCF

Inotropic agentsAfter load

 OxygenSedation

Mechanical Ventilation

Sedative
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(Bed rest)Incubator

RheumaticRheumatic 

activity

 

propped Up position

۱۱

36-37C
o

Oxygen therapy(Humidified 4 -6 L/Minute) O2

۴۱۵۱O2

O2 

Sedative(Restless)

DyspnicRest less nessanxietymorphine

PetidinePhenobarbitalChloral HydratePromethazineDiazepam

morphine  sulfate0.05mg/kg/SCSedative 

 

 Anxiety.

 CatecholamineHRRR

O2 
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CHF

TachypneaTachycardia

CCF

Older ChildrenAntibiotic

 

Salt RestrictionInfantChildren

InfantCHFSalt free formula

Older Children

 

AnemiaO2

StressTachycardiaHyperkinetic

3-5ml/kgPacked red cell۳۲

Packed red cells 10cc/kgBlood 

Transfusion

Furosemide

(Fluid restriction)

(maintenance)2/3
rd

 Overload

 

Feeding:CHF  
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(Use of Vasodilators)After Load reducing agents 

CCFMechanism

CHFVasoconstrictionCatecholamine

constriction

Vasoconstriction

Filling pressure 

ArteriolarVenous

MilrinoneNitropursside

ICU

MonitoringNitroprusside0.5-8mcg/kg/minute I.V

Angiotensin Converting enzyme inhibitor (ACE-I)Captopril

Enalapril

Captopril1mg/kg/8 hourly

6mg/kg/dayACE- I

CHFAngiotensin Converting enzyme inhibitor  

dilatationVaso.

Renin angiotensin /aldosterone system)(suppressـ۳

Vaso Constriction

 arrhythmiaـ۲
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CatecholamineCatecholamineـ۱

MyocardiumArrhythmia

. 

ACEI Cough

Renal  Function testUrine analysis, 

Serum creatininBlood Urea

۶۸

Hypotension

۶

 

 Bilateral Renal Artery stenosis  Aspirin

steroidalNon

Renal dysfunctionramipril

LiverCHF Calcium Channel Blockers

Systemic Hypertension

 Augmenting myocardial contractility 

ADigoxin 

 DigoxinInotropic 

Parenteral

۱

۲Myocardial Contractility
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۱
6

DigoxinMyocardium

Failure 

Digoxin

1: Digoxin (lanoxin)
maintenance doseTotal digitalization dose   Age

¼

1/3-1/4

1/3-1/4

1/3

0.04mg/kg  

0.08mg/kg    

0.06mg/kg  

0.04mg/kg                               

Premature & Neonates     

1-Month to 1 year    

1-year to 3 years

 Above-3 years     

2: Diuretic (Furosemide)      Oral –2-to-3mg/kg/day 

3: Potassium Choloride (Liq.)1mg/kg/day PO 

Digoxin 

۶۸

 

Digoxin 

24

Digoxin Oral   7/10   

Parenteral dose=Calculate Oral dos X 0.7 

Digoxin     Digoxin  

ECG  PR- Interval  ECG 

PR )(Interval       Digoxin 

                                                 
6
  Digoxin- oral total digitalization ۲۱ 

total digitalization     0.05۲۱0.7 0.03

۱           10*0,03 or 10*3=0, 30)  

 0,15   1/4 0,08         
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     Infant   PR Inerval    0.14 Second

Digoxin   

۳ Digoxin ۲Cardiac Monitoring  ۱KCL

Infusion     5%   0.5ml/kg/hour   Heart Block

KCL     ۴Sinus BradycardiaAtropine

۵ Renal FailureDigoxin    

Digoxin

 Very cyanotic patient 

 CCF associated with a very large heart

 Premature neonates

 CCF due to myocarditis

PrematureDigoxin Digoxin   

    Digoxin     

   

Myocardial DamageGross CardiomegalyHypoxia, acidosis

myocardiumDigitalis

      

   

New inotropic agentDigitalisinotropic 

 

۳ Sever myocardial dysfunction-

۲HypotensionLow cardiac output

۱Output(Urine output remain low)

۴

InotropicPeripheral vasodilatation 

myocarditiscardiogenic shock

 

۳Catecholamine inotropicDopamine Dobutamine

www.ketabton.com



 
  

136 

 

۲None catecholamine non digitalis glycosideamrinonMilrinon

DopamineInfusion

Dopamine5µg /kg/minperipheral vasodilatation increased 

myocardial contractility,natriuresis 

 Dopamineperipheral vasoconstriction

Dopamine Dubutamin

Dopamine5µg /kg/minDubutamine

 2.5-4µg /kg/min Dubutamine

Cardiomyopathies dilated

 Dubutamine ۲۴ Infusion

inotropic       CHFIbopamine     

    epinine     endogenous dopamine    

     inotropic     vasodilator natriuretic .

    CCF   catecholamine     digitalis  

Inotropic    controversial catecholamine   Inotropic 

    catecholamine        digitalis  

     CCF    myocardial dysfunction       

myocardium        Inotropic    

           agentsInotropic  

      

catecholamine

digitalis

www.ketabton.com



 
  

137 

 

CCF

 CCFsinus rhythm 

ACE-ICCF

synergistic 

systemic impendence 

Dopamine

DopamineInfusion

1- 2-5µg/kg/min has a diuretic effect on dopaminergic receptors in the kidney

2- 5-10 µg /kg/min has in 
7
inotropic+ 

1
chronotropic effect on β receptor of heart. 

3- 10-20 µ g/kg/min stimulates alpha receptors causing vasoconstriction 

Dopamine 

1cc of dopamine injection = 40mg dopamine

6 X body weight (kg) = amount of dopamine in mg 

     Dopamine  ۳۵   

     

µg10µg/minute

10 drop/minute5µg/minute

5 drop/minute 

 

Dopamine10µg/kg/min

Dubutamine

Improving Cardiac performance by reducing the heart size: 

                                                 
1Chronotropic:  interference with regularity of a periodical movement such as the heart action 
2Inotropic : affecting the force of muscular contraction  
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DigitalisDiuretic

Diureticventricular filling

DiureticNaBlood pressure

CODiuretic

edemapulmonary congestionliver enlargement

)poor vigorous

furosemide distal 

cortical tubules diluting  loop of Henley ascending limb

Na descending limb of loop of Henley 

Nareabsorption mechanism 

 Furosemides potassium supplement 

furosemidespotassium sparing diuretic 

Trimterine Amiloride(frumil,frusemene , lasiride)

 Furosemide potassium supplement 

Furosemide potassium supplement potassium sparing 

diuretic  

Arrhythmia 

FurosemideRAAS (rennin angiotensin aldosterone system)

RAAS
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 FurosemideACE-I(Captopril, Ramipril)RAAS

 FurosemideACE-I

ACE- I

ACE- I

 potassium supplementpotassium sparing diureticTriamterene

 AmilorideAldactone Furosemide  

Na infant

Older children 

CCF Digitalis 

Diuretic 

Furosemide1-3mg/kg/day

0,5-1.5mg/kg/dayParenteral

Diureticspiranolacton

1-4 mg/kg۳۲CCF

Correcting the underlying causes

Echo cardiography

Cardiac catheterizationangio cardiography

Curative 

palliative 

CC Carditis 

Carditis 

www.ketabton.com



 
  

140 

 

infant children  supra ventricular tachycardia CCF

 vagal stimulation  eye ball

 Lanoxin verapamilDC Cardio version (1 joule /kg/BW) 

verapamil 

 0.1 -0.2mg/kg 

infants  verapamil

tachycardia ۲۱

Digoxin 

 left coronary artery  

primary myocardial diseases 

 digitalis 

Coxsaki myocarditis steroids 

myocarditis conduction 

steroids 

 β blocker Dilated  cardiomyopathies 

 endocardial steroidssuppressive Immune 

  endocardial fibroelastosis  digitalis 

digitalis 

CCF 

 

infant children  CCupper tract respiratory infection 

, hypoglycemia , neonatal asphyxia hypocalcaemia 
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 Hypertrophied  tonsilsAdenoids   

 hypoxia Hypercapnia CCF 

Tonsillectomy Adenoidectomy

Sever anemia, sever pneumoniaHigh blood pressure usually by chronic renal diseases

ICU24CCF

HbPH

Hemodynamic monitoring

 Serum electrolytes, Blood urea, Serum Creatinin, Arterial pressure, Urinary output

Stepwise management of CHF
CCF

CCFCCF

Older children 

CHF

۳FurosemideamyloidsTriamterene۲

Digoxin

۱ACE-Inhibitors

Potassium Sparing diuretic (amyloidal ,Triamterene)

۴isosorbid nitrateHydralazine

۵Dobutamine Dopamine

 Dobutamine combine  intermittent infusion 

۶myocardial biopsyImmunosuppressivesteroids 

β-Blockersmyocarditis
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۷

Cardiac replacement

Dilated cardiomyopathies 

infantCCFCCF

43

CCFCCF

Infective Endocarditis

 

endocardiumInfectioninfective endocarditis

intimal coarcted segment of aorta or ducuts arteriosus

endocardium

endothelium

septicemia

(infection)

mural endocardium

endothelium Bacterial 

endocarditis

fungirickettsiaendocarditis

infective endocarditis
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myocardium(CHF)

Generalized 

septicemia acute infective endocarditis

۳VSD

VSDVSDfallout’s 

tetralogytricuspid atresiavalvular aortic stenosisbicuspid aortic

coarctation of aortainfective endocarditis

۲PDA, Pulmonic stenosis Mitral valve prolapse  

ASD  Mitral valve prolepses   

۱mitralAortic

۴prosthetic

۵

۶ infective 

endocarditis

 

 

 

۷septicemia
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۸furuncles boilstooth abscessear 

infectionurinary tract infectionosteomyelitisendocarditis

۹procedures cardiac catheterizationGenito  urinary tract 

procedures Bronchoscopy infective 

endocarditis

۳۱parenteral

endocarditisendocarditis

tricuspidpulmonicmitral

Aortic

 Viridance streptococci about 50% cases

 Staphylococcus aurous = 30% cases 

 And fungal agents = 10% cases 

enterococcipseudomonas aerugenosa

bacilli 

Pathogenesis 

ABE 

Sub-acute bacterial endocarditis 

pathogenesis  infective organisminvasivenessvirulence

Pathogenendocardium

VSDendothelium

Aortic stenosiscoarctation of aorta
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endothelium

Bacteremia furuncles 

boilstooth abscessear infectionurinary tract infectionosteomyelitis

procedures cardiac catheterizationGenito  urinary tract 

procedures Bronchoscopy

endocardiumfibrin platelets

(vegetation)Fibrin 

Platelets aggregations

(vegetations)

Embolization(Roth spots, splinter 

hemorrhage)

 endocarditis

 virulenceStreptococcus

Pseudomonas aeruginosa, enterococci, staphylococcus aurous

bacilliStreptococcus virudance

   

۳

۲

۱
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rigors chills

Amenorrhea

Arthralgia(myalgia)Arthritis

EndocarditisSepticemia

murmur

embolicemboli

strokeinfarctionHematuria

regurgitate

CHF

endocarditisCHF

immunologicalVasculitis

 

Splenomegaly, Janwey lesion clubbing, Osler nodes, petechiae, myalgia, arthralgia

MicroscopicSplinter hemorrhages

Spot

endocarditis

conjunctivaPetechia

RetinaePetechias spotsRoth

erythematous nodulesOsler’s nodes
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Janweyendocarditisclubbing

splenomegaly

hectic chills, 

fever

endocarditis

 Acute arthritis , splenic or mesenteric 

abscess , brain abscess Osteomyelitis 

sub-acute endocarditis

sub-acute endocarditis

endocarditisTricuspid

PneumonitisSeptic infarction

Postoperative endocarditis 

endocarditis

۳(early)endocarditis

۶۱

۲Late Post-operative endocarditis۶

Early post-operative endocarditisPyogenic

Pseudomonas, staphylococcusbacilli

chillsSepticemia
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Late endocarditisendocarditis

 streptococcal viridancebacilli

sub-acute

endocarditic

Prosthetic valveearlylate prosthetic

fungal infection

endocarditis

Fungal endocarditis

yeastfungal

fungemia

Yeast  candida , Histoplasma ,Blastomyces 

,Aspergillus , Cryptococcus Mucor 

fungal endocarditis

۳

۲

(indwelling catheter)

۱Intravenous drug abuse

۴prolonged steroid administration

۵ Radiation 

۶immune suppressive therapy 

۷prosthetic valve 

۸(Intensive 

antibiotic therapy

fungal infection vegetation)(

  

Diagnosis 

Fever۷۳۱

criteria

organic
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7353

Septicemia

 Infective organism 

staphylococcal endocarditis, viridans endocarditis, streptococcal fecalis 

enterococci Endocarditis,   

Streptococcal viridians 

 (aurous) Staphylococcuspyogenicfulminant

staphylococcus

  

prosthetic valve endocarditis, post-operative endocarditis

endocarditis

 

۳

endocarditis

۳۱

anaerobic organisms95
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endocarditis53

 

Previous antibiotic therapy  

۲

Normocytic normochromic AnemiaHb10g/dI

TLC(DLC)-20000/cumm15333

  PMN 

 

ESRCHF

ESR 

۹۵ microscopic hematuria albuminuria 

۳Immunological investigationbacterial endocarditis

Diagnosis 

gamma globulins Positive Rheumatoid factor  cryoglabulin

False positive serological test for syphiliscomplement

immune complexes 

  

anti streptolysin-o-titerstreptococcal endocarditisanti techoid acid 

antibodies staphylococcal ۵۱ Rheumatoid 

factor

Echocardiography 

Echocardiography

Diagnosis   

chordae  

(vegetations)

2mm Echo 

endocarditisMitral
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۹۱Tricuspid 

۷۱

Echo

Echovegetations۹۴Endocarditis

vegatationsEcho 

Endocarditis ۹۲

tricuspid PulmonicEcho

(complications) 

۱Acute regurgitate lesion

Perforationchordae tendane

۵Embolization

endocardium(vegetations)

 

 Embolic neurological deficit (stroke)

 Renal infarction & Hematuria 

 Mesenteric infarct & melena 

 

Blood supply 

۳Damage of vasavsorum of blood vessels

vasculitis aneurysmmycotic

Massive bleeding  

۴aneurysm Sinus of valsalva:endocarditis 

infarction  hematuria  
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: Membranous proliferative glomerulonephritisAlbuminuria 

Microscopic hematuria glomerulonephritisFocal  

 

: Immune complex NephritisIgG  IgM Complement 

glomerular basement membraneImmune complex Nephritis

 

 endocarditis 

endocarditis Hematuria

endocarditis ۱۶ 

 

endocarditis

۳

۲ 

۱ 

۴Bactericidal 

Relapse  

 Empirical therapy

(efficacy)

 

streptococcal viridance endocarditis 

۳۱۲۱۶۴ 

streptomycin۲

Cefazoline 

60mg/kg/day cephalosporin 
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 vancomycine vancomycine

 Enterococci(streptococcal fecalis) ۳۲

۴ streptomycinCombination

AmpicillinStreptomycingentamycinstaphylococcal 

penicillin million20-

30streptomycinGentamycin

penicillin (First generation 

cephalosporin) cefazolincloxacillinGentamycin 

vancomycine

Carbencilline Gentamycin

Organism             Antibiotic of choice                  duration of   treatment  

1. Strep viridans               P+S...                Cef+S                               4weeks 

2. Group-A strep               P+S...               Cef                                   4 weeks 

3. Strep Fecails                 P+S                Amp+S                              6 weeks  

                                         Or G                    or G 

4. Staphy Fecalis              P+S                  clox+G                              6 weeks  

                                         Or G...                    or V                            2 weeks  

5. E. Coli                          Cef                     Amp+G                       

6. Pseudomonas          Car+G                   Amk                               6 weeks 

Depending of Sensitivity   

7. Proteus                           Depending of Sensitivity                         6 weeks   

P=Penicillin,   S=Streptomycin,   G=Gentamycin, V=Vancomycine  

Car= carbencilline, cef=cefazoline Amp=Ampicillin, clox =cloxacilline

 Car = carbencillinne, Amk = amikacine 

Drugs dosage in endocorditis 

1. Penicillin G                      10-20 million IM/day                     4- dose/day 

2. Cefazoline                       60mg/kg/day                                   4- dose/day 

3. Streptomycin                 40mg/mg/day                                  1- dose/day 

4. Gentamycin                     7.5mg/kg/day                                  2- dose/day  

5. Amikine                           30mg/kg/day                                   3- dose/day 

6. Ampicillin                       400mg/kg/day                                 4 - dose/day 

7: cloxacillin                      200mg\kg\day                                   3- dose\day 

 8 carbencilline:                  400mg\kg\day                                  2-3dose\day 

9: vancomycine                  60mg\kg\day                                    2-3dose\day 
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:

 

: Prophylaxis

(Extra  cardiac infection)

endocarditis 

۳

Penicillin (v)

(6)crystal penicillin

IU633333Penicillin 

 Penicillin 

Amoxicillin 50mg/kg/OD 

 +3lac penicillin G+3lac Procaine 

Penicillin +6lac Benzathin Penicillin    Prosthetic  valve 

Penicillin  streptomycin Gentamycin 

۲

Amoxicillin 25mg/kg  2mg/kg/IM 

Amoxicillin gentamycin  Procedure

Rheumatic Heart Disease 
(Sequelae) Aortic

Tricuspid 

۳۵
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    (Mitral regurgitation)

Carditis pan 

systolic murmur 

۳۲۸۵۱۷۵۱

Hemodynamics  

Cardiac Output

Hypertrophy 

(Apex)Down ward out 

ward

dyspnea     

         

   

Hypertension 

Hypertension 

Sever mitral regurgitation, failing left ventricular myocardium, acute mitral 

regurgitation 

Acute myocarditis 
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Heart failure 

(leak)

(Forward 

flow)

Small water hammer 

esophagus barium meal X ray 

 

pulse pressure(wide)  

cardiac output    

(apex)(down ward)(out ward)

(forcible)hyperkinetic pericardium

۳۱systolic thrillthrill 

systole

precordium 

www.ketabton.com



 
  

157 

 

accentuated  systolic murmur

splitSplit

splitting  Expiration (narrower) 

Inspirationsplit

splitting

pan systolic murmur 

Apex

ECGsinus tachycardianormal axis

Roentgenogram

 bronchus 

(elevation)

Echocardiography

Doppler echo 

 

   

1. Congenital   corrected transposition of 

great arteries (TGA) 

2. Papillary muscle dysfunction in 

dilatation of Left ventricle from any 

5. ASD (Atrial Septal Defect) with 

premium defect. 

6. ASD of the secondum type with 

floppy mitral valve.
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cause including myocarditis. 

3.   Anomalous origin of left coronary 

artery from pulmonary artery.

4. Marfan syndrome & hurler syndrome.

7. Coarctation of Aorta with mitral 

regurgitation. 

8. *Left ventricular fibroblastosis. 

 Connective tissue  

 

Diuretics, Digitalis 

 recurrences

 cardio 

thoracic ratio ۵۵ 

 Prosthetic valve 

anti. Coagulant therapy

Rheumatic Mitral Stenosis 

Hemodynamics

hypertrophy

engorgementcongestiondyspnea
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Componentaccentuation

Cardiac output 

CO

cyanosissmall velum 

pulse

۳Hyper trophy

۲

COsystemic

shockResuscitation

Edema

tricuspid

۱۱

Tricuspid

Shortness of breath

CoughHemoptysis
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nocturnal dyspneaParoxysmalangina

Systolic 

Pulsationa

v

Apex beat

Parasternal impulseapical diastolic thrill

Roentgenogram

 Assessment of Severity

minimum criteria

 Accentuated first sound 

 The mitral opening snap 

 The delayed diastolic murmur with late diastolic accentuation.  

hypertension

opening snap

hypertension

Hypertension

Echocardiogram

Atrial Fibrillation

opening snap
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Myxoma

digitalisdiuretics

Digoxin 

۳H.R

۲Contractility

۱ 

closed mitral valvotomy 

 CMVmitral valvotomy)(closed fusionCommissural 

fusion chorda tendani

 

Balloon mitral valvuloplasty

femoral vein

C.M.V

CostC.M.V

Aortic Regurgitation
      

 Stenosis

۵۸

Hemodynamicsdiastole

Extra volume

Accommodate
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Vasodilatationsystolic

Diastolicpulse pressure

wide

Myocardium

Myocardium

Pulmonary Congestion

Papillary muscle complex

 

palpitation

fatigue

pressurepulsepulse pressure

Regurgitation

wide pulse pressuresign

Corrigandancing 

peripheral arteries

Corrigan pulseWater hammer pulse

 demussets sign
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uvula

Brachial

20mm

۳Brachial

۲۱– ۴۱Aortic regurgitation

۲Brachial

۴۱ – ۶۱

۱Brachial

۶۱

Brachial

Hill's sign

(Pistol shot sound)

systolicdiastolicduraziez's sign

(Pericardium)

Apex

(To & For movement)

ComponentReguirgiton diastolic

high pitch
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Apex

Apex

ejection 

systolicsystolic thrill

murmur(stroke valium)

pulse pressuresystolic

ECGvoltageV1S 

 (tall)RQT 

Over loadingRoentgenogram

Echo cardiogram

Flutter

۳Pulse pressure

 Ruptured sinus of valsalva 

 Anemia 

 Thyrotoxicosis 

 Patent ductus arteriosus

 Arterio venous fistula 

 V.S.D (Associated with Aortic 

regurgitation)

۲Regurgitate diastolic murmur

 Pulmonary regurgitation

 Aortic regurgitation with ventricular septal 

defect

 Ruptured sinus of valsava 

 Congenital aortic valve disease 

Bicuspid Aortic valve  

(leak)Aorta
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  Hurler's syndrome, Marfan’s  

syndrome Idiopathic obstructive aorta arteritis

Management   

   

homograftprosthetic

Angina Left 

ventricular Failurecardio thoracic ratio60%

Cardio thoracic ratio(index)

۳  myocarditis

۲ 

۱  prosthetic 

۴

 CHFDigitalisangiotensin converting enzyme 

inhibitor

Aortic Stenosis

 

TricuspidTricuspid regurgitation

Tricuspid

۲۱۵۱.
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(organic)(Functional)

 

HemodynamicsTricuspid

Systolic 

murmur

(Downward)

 (Outward)

Pulmonary hypertension

pulseV

Tricuspid

Organic

 pulmonary arterial hyper tension(functional)

Organic

hypertension

dyspneadyspnea

Right hypochondrium

Congested liver CO 

(Fatigue)
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۳(V) (prominent)

۲(Systolic pulsation)

۱Systolic

inspiration

IIIIVpan systolic

inspirationthrill

۴Marked tricuspid regurgitation 

inspiration

hypertension

Apex

Apex beat(out ward)

(Down ward)

Apex

Axilla

ECG

hypertrophyContract echoDoppler

Management

Anti-congestive
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Mitral valvotomy

replacement

Tricuspid

Annuloplasty

Cardiomyopathy
myocardiumCardiomyopathy

 primary cardiomyopathy disease Primary myocardial

Secondary 

Cardiomyopathy 

Secondary Cardiomyopathy
1) Infection:   viral,   Bacterial, Fungal, Rickettsia, Parasitic.

2) Collagen disorders: disseminated lupus, Dermatomyositis. 

3) Metabolic and endocrine disorders:  beri beri, glycogen storage disease 

(pump), Amyloidosis, mucopolysaccharidosis, uremia Pheuchromocytoma, 

porphyria. 

4) Neurological & muscular disorders: Fried Reich ataxia, Muscular 

dystrophies.  

5) Toxic: Adriamycin, phenothiazine,  lead, Emetine, chloroquine. 

6) Hematological: sickle cell anemia, thrombotic, thrombocytopenic purpra. 

7) Renal disorders:  Glomerulonephritis. 

8) Neoplastic: Rhobdomyoma, Myxoma, leukemia, Lymphoma. 

9) Miscellaneous:  Idiopathic aortitis, cystic fibrosis. 

myocardial          

۳    (Dilated type)۲ Restrictive type۱ Hypertrophic type 
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  out flow obstruction 

  out flow obstruction 

Obstructive cardiomyopathy         

1. Idiopathic Hypertrophic sub aortic stenos or (IHSS).

2. Asymmetrical septal hypertrophy (ASH).

3. Hypertrophic obstructive cardiomyopathy (HOCM). 

Cardiomyopathy
CM         

CCF(Cardiomegaly) 

S3(gallop) 

ECG

ST-TLVHconduction 

infarction. 

Thoracic RoentgenogramCardiomegaly

Hypertension echocardiogram 

Hypertrophy 

Contractility

Dilated cardiomyopathy

Anti-Congestive therapy)

Angiotensin Converting Enzyme 

Inhibitor (ACE) ACE

 

MyocardiumBiopsy

BiopsyActive Myocarditis

www.ketabton.com



 
  

170 

 

ImmunosuppressiveActive 

myocarditis

Tachycardia

Congestive failureDilated Cardiomyopathy

Congestive failure

HFCatecholamine 

 

Vasoconstrictions Catecholamine

Myocardial

Catecholamine 

DCMMetoprolol

 

 Carvidilol

CCF

CarvidilolMetoprolol 

Disproportionate Tachycardia)( 

0.1mg/kg/day

0,5mg/kg/day Alternative

Dopamine DobutamineInfusion 

Congestive failure 

CarnitenCardiomyopathy Dilated

Empirically (Carnitor)Carniten100mg/Kg 

50mg/kg/day

Anomalous left coronary artery from pulmonary artery (ALCAPA)
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ALCAPA congestive cardiomyopathy ECG

congestive cardiomyopathy

ECGanterolateral myocardial infarction

 

Angiogram

2D echocardiogram

  pulmonary arteryAorta

graft  Transplanting

Restrictive Cardiomyopathy (RCM) 

RestrictionEndomyocardial fibroblastosis

Endomyocardial fibrosis

Endomyocardial fibrosis

ApicalInflowFibrosis dense

FibrosisPapillaryMuscle

Chorda tendaniTethered

Tricuspid

Dyspnea , Nocturnal dyspnea , hemoptysis  

Embolic PhenomenonCardiomegaly 

Cardiac output

Hypertension

Out flow 

Cardiomegaly Prominent cardiac pulsation S3 Gallop 

tricuspid     ECG      

 thoracic roentgenogram Cardiomegaly 
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 Decongestive Therapy

EndocardiumDecortications

StrippingReplacement

 cardiomyopathyRestrictive

Cardiac catheterizationConstrictive pericarditis

Anticongenstive therapy

            

 Hypertrophic cardiomyopathyHCM

HCMHOCM

 

Hypertrophy 

Hypertrophy

   Bulgy

SystoleMaligned    

 Out flow 

 Out flow

Excertional dyspnea

palpitationSyncope

UpstrokeBiferiensApex 

beatForcibleHeaving Apex

ImpulsTriple

Single splitParadoxically split  OUT 

FLOW  
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Ejection systolic murmurMyocardial contractility 

Myocardial contractility ESM

Sudden Squatting

Ejection 

ECGHypertrophy 

 Initial R Precordial  Q  

Chest 

WPWElectrocardiogram

EchocardiogramHypertrophy 

Mid systolic

Cardiac catheterizationAngiocardiography

(Contractility) Isoprenaline

Cardiac catheterization 

Magnitude 

Verapamil Myocardial contractility 

ArrhythmiaDisopyramideAmiodarone

ACEHCMACE inhibitors 

Hypertrophied 

ACE inhibitors HCM  out flow 

 out flow  obstruction

ACE inhibitor
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arrhythmia HOCM) hypertrophic 

obstructive cardiomyopathy ۲۴ (Holter)ECG

  rhythm

HOCM 

cardiomyopathy  Hypertrophic  obstructiveDigitalisisotropic 

 Diuretic dugs 
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posseting

Regurgitation  

posseting 

Regurgitation posseting 

Regurgitation

Gastro esophageal reflux

۳

mild Gastro esophageal reflux , Gastro enteritis 

(FTT) 

(Proximal) 

Ampulla of  vater (Abdominal 

distension ) 

 Regurgitation 

coordination

cardia

epiglottis

(nausea, retching
8
, emesis

9

                                                 
8
 Retching (also known as dry heaving) is the reverse movement (peristalsis) of 

the stomach and esophagus without vomiting 
9
 emesis (plural emeses) medicine) The act or process of vomiting or having vomited 

(medicine) The act or process of vomiting or having vomited 

www.ketabton.com
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 raised 

intra cranial pressure 

Medullary vomiting centers

coordinationafferent innervations  

chemo receptor trigger zonehigher CNS  

humoralopiates, cytotoxins, ketones, ammonia

Receptorsneurotransmitters )Dopamine (D2), 

histamine (H1), serotonin (5-HT3), vasopressin, ( 

Vestibular InputChemoreceptor trigger zoneVisceral stimuli

Histamine and 

Acetylcholine released

Dopamine & serotonin released Dopamine & 

serotonin released

Stimulation of the medullary 

vomiting center

Nausea and vomiting 
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 Regurgitation

School age  & 

adolescents

Preschool childrenInfant

 Gastroenteritis 

Infections  -

Pyelonephritis , 

septisaemia,,  

meningitis 

Peptic ulcer and H 

pylori infection  

Appendicitis  

Migraine  

Raised intra cranial 

pressure 

Celiac diseases  

Renal failure           

diabetic ketoacidosis 

alcohol /drug 

ingestion or 

medication  

cyclic vomiting 

syndromes  

bulimia /anorexia 

nervosa  

pregnancy  

Torsion of the testis      

Gastroenteritis 

Infections    

 Respiratory 

infection/otitis 

media 

 UTI 

 meningitis   

 Whooping 

cough 

Appendicitis 

Intestinal 

obstruction  

  Intussusceptions   

 Malrotation
10

 

 Volvulus 
11

 

 Adhesions 

 Foreign body  -

bezoar 

Raised intra cranial 

pressure  

Renal failure           

Celiac diseases  

Inborn errors of 

metabolism           

Torsion of the testis      

Gastroesophageal Reflex 

Feeding problems  

Infections  

 Gastroenteritis 

 Respiratory tract / otitis 

media 

 Whooping cough  

 Urinary tract infection  

 Meningitis  

o Dietary protein intolerance  

o Intestinal obstruction  

 Pyloric stenosis , Artesia- 

duodenal , other sites 

 Intussusceptions   

 Malrotation 

 Volvulus       

 Duplication cysts 

 Strangulated  including 

inguinal hernia   

 Hirschprung diseases  

 Inborn errors of 

metabolism           

o Congeniatal adrenal hyper 

plasia 

o Renal failure          

۳

intestinal obstructionBile – stained  vomit

Esophagitis , peptic ulceration , oral /nasal bleeding Hematemesis 

Pyloric stenosis      Projectile vomiting , in 

                                                 
10

 Volvulus : torsion of a loop  of intestine , causing        obstruction. 
11

 Malrotation : failure of normal rotation as in organ as of the gut during embryological 

development( IAP 4
th

 Edition ). 
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first few weeks of life 

Whooping cough ( pertusis)Vomiting at the end of 

paroxysmal coughing 

Surgical abdomen Abdominal tenderness 

/abdominal pain on 

movement 

Intestinal obstruction , including inguinal hernia   Abdominal distension 

Chronic liver diseases Hepatospleenomegaly 

Intussusceptions, Gastroenteritis- salmonella or 

campylobacter 
Blood in the stool 

Sever Gastroenteritis, systemic infection (UTI, 

meningitis) , diabetic ketoacidosis 
Severe dehydration , 

shock  

Raised intra cranial pressure  Bulging fontanels or 

seizures  

Gastro esophageal reflex, celiac diseases , and other 

chronic gastrointestinal obstruction  
Failure to thrive  

  

  Approach to management 

Drug consumption 

          

   Dehydration       

          

   

 Meningitis , SepsisUTI 

Organic Dehydration 

www.ketabton.com



  

 

179 

 

Alkalosis  Metabolic 

Acidosis  

 organic 

Organic  

۳

۵

۳

۴ 

۲ 

۶

۵ (bulging fontanil  

  

۸ Excessive drowsiness 

۹

۳۱ 

۳۳

Irritability 

۳۲(Copious bilious)

: organic 

Dehydration 

(force full) 

Dehydration

Age
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child hood 

 appendicitis , otitis media , 

tonsillitis  Meningitis 

Gastroenteritis 

 older children  Migraine , Appendicitis acute

site of lesion

۱  (Trachio esophageal fistula) Esophageal 

atresia/stenosis 

 

Achalasia cardia(Gastro esophageal reflux)Propped up 

position 

۵

organic

Projectile 

(curdled) 

۳Ampulla of vater 

paralytic ileus 

Investigation
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۳Culture, gram stain, bacteria, granular casts, Pus Cells  

sensitivityProteinuria,  

۵ reactive protein, band forms, Toxic  -C   

granules, leukocytosis    

۳Liver Function Testes renal function testes

,Ammonia, Organic acids,    Lactate   

۴    

۲Contrast 

۶ Lumbar Puncture   FC S 

۵,SinusesCT and MRI scan 

History , physical 

examination , and 

laboratory study 

Pathophysiology complication 

Dehydration  

 alkalosis ; hypochloremia  

hyponatremia;hypokalemia 

 

urine PH 7-8 

Urine Na  , K  

Urine CL decrease

Fluid loss in emesis  

HCL loss in emesis 

Na ,K loss in emesis 

Alkalosis – Na into cells 

NaHCO3 loss in emesis 

Na ,K  loss in emesis 

Hypochloremia- CL conserved by 

kidney 

Metabolic 

Malnutrition , FTT Emesis of calories & nutrient  

Anorexia of calories & nutrient
Nutritional  

Forceful emesis  & 

hematemesis 

Retching tear the lesser curve  of 

GE junction 

Mallory Weiss 

tear  

Heart burn ;hemoacculd + 

stool 

Chronic vomiting –esophageal acid 

Exposure 
Esophagitis  

Pneumonia , neurologic 

dysfunction 

Aspiration of vomitus , especially in 

context of obtundation 
Aspiration  

Dehydration 

(accompanying diarrhea 

can explain acidosis ) 

Blood valium depletion 

Sever fluid loss in emesis or in 

accompanying  diarrhea  

Sever blood loss in hematemesis 

Shock  
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۳

۲Dehydration

۱ 

 

۳

 

۲

Dehydration

 

N/S

AGEAntiemetic 

  

۳۲ Raised Intra cranial tension.۱ Infection  

Anti-emeticMetoclopramideDomperidon(Hasten)

Domperidone

0, 2- 0.6  mg/kg tid qid PO 

۴۸ mild extra pyramidal  symptoms  

promethazine0.5mg/kg/dose

Metoclopramide 0, 2-0, 1 mg/kg qid PO/IV 

  ۶۸extra pyramidal symptoms 

  

Ondonsetron hydrocholoride  Serotonin antagonist 

Chemotherapy induced vomiting , Refractory Vomiting
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 :2mg/kg/4 hourly  4<12>: 8mg/kg/4 hourly  , 4-11years : 4mg/kg /4 hourly,

۱

۱۱۸emetogenic 0.15-0.45mg/dose 

۴ 

  : Persisting vomiting۳۳

P-vomiting  

Recurrent vomiting

Recurrent vomitingInvestigation

Cyclic vomiting syndrome (CVS) :Recurrent

CVS

CVStrigger

migraine   

 CVS

relapsing nature  organic   CVS 

  Abdominal migraine   Idiopathic cyclic 

vomiting

propranolol , Cyproheptadine  

Amitriptyline 

Regurgitation posseting

Regurgitation(posseting)
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Gastro esophageal reflex disease

Gastro esophageal reflex disease

Aspiration pneumoniaEsophagitis  

۳(over feeding 

gastro esophageal reflux    

۲

gastro enteritis 

Meningitis   

۱۲۵pyloric 

stenosis  

۴Strangulated 

inguinal hernia, malrotation , intussusceptions shock 

Dehydration      

Gastro esophageal reflux in infant & children (Chalasia) 

GER

 GERRegurgitation spitting up

۳۴

۶۳۲

Regurgitation۶۵۴۱۳
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Regurgitation

(dysmotility)

 

esophagitis 

 Gastro esophageal reflux diseases (GERD)

GER

 GERD 

(Regurgitation or spitting up)

Pepsin

(sphincter) 

(Sphincter)

GER

(Swallowing) Contractions 

  

GERD ۱۱۱

 

۳esophageal atresia 

۲ hiatal hernia 

۱ 

۴asthmabroncho pulmonary dysplasia,  chronic cough   

 GERDchronic bronchitis  pulmonary aspiration ,bronchictasis 
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 Regurgitation:
Normal  Hiatal hernia

 GER

(visibly regurgitate)

 GERD

esophagitis 

GEResophagitis  

PH reflux

RegurgitationGERDsilent

 

Regurgitation

Apnea cyanosis Apnea

,(belching)

(Hiccups)(gagging)

wheezing

 esophagitis

(pyrosis)odynophagiadysphagia,,
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older children apnea 

peptic stricture Barrett’s esophagus esophagitisreflux

distal eroded squamal mucosa metaplastic gastric mucosa

adult hood Berrett,s esophagus

esophageal adenocarcinoma 

 Chronic cough  

 Wheezing  

 Apnea spells in young infant   

 Asthma like attacks  

 Failure to thrive & Anemia  

 Neck contortion (Sandi firers) syndrome 

 Inflammatory esophageal polyps  

 Esophageal stricture 

 Dysphagia, colic after feeding  

 Esophagitis with hematemesis  

 Occult blood loss 

 Aspiration pneumonia 

  

۳  ۲۴PH

(esophagus PH studios & 

gastric emptying studios)   

۲ Chest x ray 

Barium

Fluoroscopy upper gastro intestinal tract

barium esophagogram 

stricture  Hiatus Hernia  

۱GER   

۴

 

۵ Radio nuclear (technetium )scan , endoscopy, esophageal manometery  
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۶GER

(Length of intra-abdominal esophagus)  

۷(LES) 

۸ Hiss Angle  

GERInvasive 

diagnostic studies  

:

Regurgitation

GERD 

4 - Metabolic disorders  

 Renal tubular acidosis Urea cycle 

defect  hypocalcaemia        

5 - Drugs  Toxins  

6- Respiratory disorders  

7 - Functional rumination 

1 Gastrointestinal tract: Pyloric 

stenosis, Malrotation, Cow’s milk allergy, 

peptic ulcer diseases, Hepatitis & viral 

gastroenteritis  

2-Urinary tract : Infection  obstruction 

3 -CNS system : Hydrocephalus, 

Meningitis

                 

۸۵ ۳۲۶

 (Conservative treatment) 



۳    infant)

  children   

 ۲

(tone)

 children     adolescents   

۱Semi upright 

position prone position ۲۵

www.ketabton.com



  

 

189 

 

۴۵ Semi upright position 

       

 ۲۴ Positional therapy  ۱۱

(prone position)  

Supine position) 

۴ Frequent Small Feeding 

 (thickened feed )   

۵ Rice cereal  

(2-3tsp/oz of formula)    

۶Prone PositionYoung infantOlder children

Semi upright position  

۷ Antacid  

۸ H2 Receptor antagonist   (1-2 mg/kg/day) Ranitidine  

 

۹ proton pumps inhibitors  :

 Omeprazole 1.0-3.3mg/kg/day (one dose) or lansopraszole 0, 8-4mg/kg/day or 

rabroprazole 10-20mg/kg/day  & Pantoprazole 20-40mg/kg/day  

۳۱ Prokinetic agentscispride 0.2mg/day/dose

    

Metoclopramide 0.1mg / kg        Domperidone  

         

bradycardiadysrhythmias nodal 

   

 

۳     Persistent vomiting with failure to thrive  
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۲Esophagitis۱Esophageal stricture ۴  Apneic spells     

pulmonary diseases ۱ ۲   

therapy Chronic pulmonary diseases un responsive to 2-3 months of Medical

۳۸Hiatal hernia

neurologic handicaps

(anti-reflux surgery)

Nissan’s fundalplicalion (Gastric wrap procedure )

۱۶۱Distal

Distal 

 

The Achalasia of Esophagus

(Esophageal body)(Lower esophagus sphincter)

Not peristaltic motor activity) 

Achalasia  

Achalasia of EsophagusAchalasia of Esophagus

Oxide Neuronal nitric (NNOS) 

       Nitric oxide        
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        Nitric oxide   

Achalasia

Chagas

(NNOS) Nitric oxide 

(Ganglion cells)

(Retro sternal pain )

(Food impaction)Dysphagia

Dysphagia 

Wheezing 

(Poor weight gain)

(Imaging)Barium esophagogram

(Tapered beak). 

Fluoroscopy

Esophageal manometery 

(High resting pressure)

1 Peptic

(Stricture)

2 Esophageal web 

3 Esophageal mass

4  

5 Multiple endocrine meoplasia  

6 Systemic amyloidosis 

7 Post vagotomy syndrome 
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Achalasia  Dysmotility Achalasia 

Treatment

 (pneumatic Dilation)

 Butilinum 

toxinparalyze

 

(Heller myotomy)(procedure)Laporascopically  

thoracascopically 

Protuberant abdomen

(Pot belly)

  

   

۹۲۸۹

 (challenging)

۳۵۲۱Physician

(Abdominal pains)

۱(visceral pain )

(torsion ) 

 Ischemia 
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(No localized)midline 

(Crampy) Dull 

۵ (parietal pain) 

sharp(well localized)  

۳ pain) (Referred

Basal pneumonia

۴Psychogenic pain

Psychogenic pain 

۸۵Protuberant ۹۲۹۱

Hypotona of the abdominal Muscles due to Malnutrition, 

rickets and Hypokalemia. Obesity   

1: In the 

abdominal wall

Aerophagy. Constipation: Hirschprungs disease. Malabsorption: Celiac 

disease, Lactose intolerance and cystic fibrosis. Intestinal obstruction: 

Meconium ileus and imperforated anus and volvulus with malrotation. 

Dilatation of the stomach: This may follow surgery of the abdomen.

Intestinal ileus: This may be due to septicemia, necrotizing enterocolitis, and 

Hypokalemia.        2
: 

G
IS

  

Peritonitis, Mesenteric Cysts, Ascitis(Due to Portal 

Hypertension, Pericarditis, and Inflammatory lesions like 

Tuberculosis

3: Peritoneum, 

Omentum and 

mesentery.

Kidney: Ectopic kidney, hydrornephrosis, willms tumor and 

polycystic kidney. Suprarenal: Neuroblastoma. Ovarian cyst

, Pancreatic cyst. All causes of hepato spleenomegaly

4: others viscera in 

the abdomen

Children with lumbar lardosis appear to have a prominent 

belly

5: Miscellaneous
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۱Acute Abdominal pain 

Pediatrician

OPD

۵(Chronic and Recurrent)

 (Chronic and Recurrent)

۳۱۳۵

  

۳Psychogenic pain Organic

childrenOlder 

۲ OrganicOrganic

  

abdominal painApproach to a chilled with acute 

of HistoryEssential Component 

۳۲۱۴

۵Anorexianausea

VomitingDiarrheaConstipation۶

۵ 

(Essential Components of Examination) 

۳ 
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۲LethargicDiscomfort

(Rolling)

۱Homodynamic status

۴ Distension , Tenderness

Abnormal massOrganomegaly

Bowel sounds 

)(Diagnostic procedures 

۳DLC Hematocrit

۲

۱

۴

۵(IVP) intravenous pyelography

۶ Ultrasonography

 ۷Computed tomography۸Endoscopy۹ Colonoscopy

۸۸Algorithm to evaluate acute abdominal pain in a child OP GHai 

Gastro Viral 

illness enteritis 

(Bacterial).

►No Specific findings. No distension. No 

tenderness. ► With or without fever/vomiting 

/Diarrhea

C
h

il
d

 w
it

h
 a

cu
te

 a
b

d
o

m
in

a
l 

p
a

in

Rule out a surgical 

cause.

►Acute abdomen , Bilious vomiting, Diarrhea with  

►    distension, Blood in stools, Point tenderness, 

Signs suggestive of Peritonitis, Palpable mass

Surgical Causes To 

be.

Ruled Out.

Observe. ►►Child ill but no specific ►

diagnosis made

►Non in Gastro Intestinal causes. 
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۱۱(surgical causes)۸۶

Malrotation Volvulus  intussusceptionIncarcerated Inguinal 

hernia  Appendicitis Necrotizing enterocolitis

Appendicitis cholecystitis Trauma 

Intestinal obstructionMeckel’s diverticulumperitonitisincarcerated Inguinal 

hernia  

۱–۹۲۹۱ 

 

 

۸۶surgical causes incarcerated Inguinal hernia, Appendicitis, Intestinal 

obstruction, Meckel’s diverticulum Malrotationintussusceptions۹۲۹۱ 

۱۵(Medical causes)

 

a – Gastroenteritis  b – Pneumonia (lower lobe), c – Urinary tract infection  

d – Hepatitis, e – Spontaneous bacterial peritonitis 

 a. Acute nonspecific abdominal pain , b: gastroenteritis , c: Pancreatitis , d: U T I , 

e: Lead poisoning  , f: mesenteric lymphadenitis , g: Henoch schonlien purpura,  

H: peritonitis

۵

۳۲
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a. Colic, b. Rotational defect, c. Malabsorption ,Hirschprung disease ,d. Milk 

allergy, e. Esophagitis   

۲۲ 

a. Functional pain, b. Constipation, c. Giardiasis, d. Intra-abdominal abscess,  

, e. Lead poisoning, f. pancreatitis, g. Abdominal Migraine /epilepsy & h. 

urolithiasis.

۳۵Older children 

Organic:

۱Periumblical ۶ Dysuria.

۵۵ Jaundice.

۳۸ Anorexia/weight loss

۴۹

۲Activity ۱۱

Helicobacter pylori

Recurrent  

Functional (psychogenic) abdominal pain  

 (non organic recurrent abdominal pain)

 Dull Periumblical 

sensory

Emotional Cognitive  input 

    Psychosocial stress

Childs Personality typeReinforcement of 

illnessbehavior

۴۳۴

 DurationFrequencyPeriodicity

BriefPain free interval Ring
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)(Disclose

Organic

Psychologist

 Antichcholenergic 

Empiric 

pain Abdominal /visceral causes of 

۱۴(Parasitic infestation) 

       

GiardiasisAmebiasis(Incriminated)

(round worms) (Bunch)

(infestation)

۵۴Acute appendicitis InfancyA.AChild hood

Right iliac fossaMic  BurneyDistension

Local TendernessRetrocecal appendicitis

Colicky

۱۴Helicobacter Pylori -HGastritispyloric ulcers

gastric carcinoma

۴۴Acute mesenteric Lymphadenitis  Appendicitis

RespiratoryEnteric diseases
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 Yersinia pseudo tuberculosisenterocoliticaYersinia 

(Poor)Localized

Fever . 

Mesenteric adenitis

ShiftAppendicitis

Mesenteric adenitis

۵ ۴ Obstructive lesion of the Gut, 

, malrotationVolvulusDiverticulum, MeckelsDuplication

Recurrent

  ColickyNewborn

] bilious

Fecal[

Plain-x-rayLoops

 Air fluid level

۶۴Intussusceptions in infant   

      Infant

(Like 

currant jelly)Right quadrant

SausageRight iliac fossa

tip

Barium EnemaCupping

Barium enema
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Shock

dehydrationBarium enema

ileo ileal 

Intussusceptions 

۵۴ Strangulated Hernia 

     Irritable

Hernia

۸۴ Mesenteric vein thrombosis 

     Ileus

Dark tarry stool 

۹۴ Peptic ulcer 

    Peptic ulcerinfrequent

recurrent abdominal pain  peptic ulcer

 

Acute gastric ulceration Aspirin

 Toxins Steroids potassium chloride

SepsisShock(Intra cranial lesion , burns) Stress

Helicobacter pylori Doudenitis, GastritisUlcer 

Peptic ulcer

Hemorrhage(Perforation)

 Primary peptic ulcer

 

Child hoodUlcerGastrichematemesis

Older children Duodenal 

ulcerEpigastric
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Periumblical

Endoscopy

      Bland

(Liberal)

AntacidAnti-cholinergic

۱۴H2 Receptor antagonistRanitidine

(5mg/kg/day)GastrinRanitidine

(Response)Omeprazole

Colloidal bismuth salisylateMetronidazole

  MetronidazoleHelico bacter pylori

AmpicillinClarithromycinHelicobacter pylori

H2 Receptor antagonistProton pumps inhibitor

Peptic ulcer(perforation)

Bleeding peptic ulcerHematocrit

۱۱۴ Gastrointestinal allergy

Allergy

Allergy

۳

۲Allergen

۱Immunologic

www.ketabton.com



  

 

202 

 

۱۱۴ Amebic liver abscess

Right upper 

quadrantLiverTender

20-

50mg/kg/day۵

 ۱۵۴ Passive congestive of the liver

CCFConstrictive pericarditisRight hypochondrium 

 

۱۳۴Choledochal cystAmpulla of vater

 Intermittent Cystic Common 

bile duct

Right upper quadrantCystic

Ultrasonography  Endoscopic Retrograde cholongio 

pancreatography (E R C P) 

۳۴۴Acute pancreatitisPancreatitisbiliary Tract , Mumps,

Child hood

Acute pancreatitis

EpigastricLeft upper quadrant 

(Tenderness) (Extern prostration)

Amylase

(Vigorous)

۳۱۳۵Pseudocyste۳۵

Pancreatic abscessNecrosis(Reserved)

۱۲۴

  Acute pyelonephritis, acute cystouretheritis, Acut glomerulonephritis, Urinary 

calculi, Hydronephrosis Ectopic kidney Acute Abdominal pain
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(Back) ,Flank

Lower abdominalUreteric calculi

UreterClot colic

Acute salpingitisTorsion of ovaries,

Hematocolpos

Menarche

(permanent)

۱Lung Basal pneumoniaDiaphragmatic pleurisy 

۵ HeartRheumatic feverPericarditis

Endocardial fibroelastosis

Sub-acute bacterial endocarditis

tenderness 

۳Nervous systemAbdominal epilepsy

VomitingDrowsinessabdominal 

epilepsyElectro encephalography

 

۴ BloodSickle cell Hereditary spherocytosisHemolytic crisis

sickle cell crisisHydroxyurea

HemophiliaRetroperitoneal hemorrhage

۲Metabolic causesLead poisoning poisoning 

۶Diabetic ketoacidosis

Hyperglycemia Acidosis,ketonuria ,weight loss

Poly urea(Obvious)
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۵Anaphylactic purpura۴۳۶

Buttocks Urticarial RashMaculapopularpurpuric

Peri articular pain  ,Tenderness

MelenaHematemesis۲۱

IntussusceptionsHemorrhage

۳۱

ProteinuriaHematuriaHypertension

۳۴

 :CorticosteroidControversial

ArthralgiaSteroid

Colic
(sever &paroxysmal crying)

colic kolikos
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(traditionally)

(behavioral)

۱۱۴۱۴۵

Wessel 

 

Colic 

Colic

 

۳Behavioral Colic 

۲Over active children

۱improper feeding 

۴Aerophagia

۵ hunger and  Overfeeding,۶  astro esophageal reflexg ۷Lactose intolerance   

۸ cow’s milk allergy  

۹congenital hyper tonicity

 ۳۱۳۳
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۸۸ 

۸۵

(clinical manifestations)

(paroxysmal) 

Colic 
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۲۱

۱۱۴۱۴۵

Colic

Colic

Otitis media 

UTI, Meningitis, pyelonephritis, Intussusceptions  

Strangulated hernia,

(Treatment)

۳

(self-limited )

۲

۱

۴

Burping

۳۱۳۵
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۵Colic

  Phenobarbital ,Anti spasmodic(Dicyclomin), Analgesics ,Metoclopramide, 

Semithicone Chloral hydrateOver dosage

 Dicyclomin 

apneaGastro esophageal Reflux

Ranitidine 

 
۸۹

۶
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Milk protein intolerance

(MPI) 
MPI

۳۲

 

 Atopic

(immunological)

 Pinocytosis

(enterocyte)

 infancy IgA

 Acute enteral infectionMucosal 

damage

 cell Mediated immune ReactionIgE

,Abdominal colic Irritability

Failure to thrive Gastro Hemorrhageintestinal

Rhinitis 

Wheeze

IgE mediated Anaphylactic

۶

 Sigmoidoscopic

 Sigmoidoscopic
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Diagnosis 

MPALactose intolerance(Excluded)

Patchy(villus)

۱۴

Anaphylaxis 

Soya

۹

Prednisolone

 

bile salts

Conjugated bile saltsMonoglyceride

MicellesAqueous phase 

Pancreatic lipase

 enter kinase

Extra hepatic Intra hepatic Cirrhosis

 

  EnteritisStasis

(unconjugated)
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Fat malabsorptionPancreatic

 Triglyceride 

Abita lipoprotienemia

Beta lipoproteinChylomicronAbeta 

lipoprptienemiaChylomicron

Steatorrhea AcanthocytosisSpiky red Blood cells 

Degenerative

(Spiky RBC) Acacthocytosis

Management

D,E,AK 

Inflammatory Bowel disease 
Ulcerative colitis Crohn's diseas

Ulcerative colitisUlcerative colitisDiffuse 

mucosal inflammation(invariable)

Rectum(uninterrupted)

 

Crohn's diseasePatchy transmular chronic inflammation

  

Crohn'sUlcerative colitis 

Immunological abnormality

Secondary phenomenaCell mediate Immunity
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Cell wall 

deficient MycobacteriaMycobacteria

etiopathogenesis

Teen ageinfancy

 Crampy  Abdominal  paindysphagia 

   Para umbilical

Right lower quadrant۳۱

Stomatitis, Uveitis, arthritis Erythema 

nodosom

Ulcerative colitis

Fever Tenesmus, Abdominal 

crampsAnorexia(insidious) 

Explosivehigh Fever(prostration)

Liver disease, 

arthralgia pyoderma

DiagnosisIBD

Barium enemaseries upper gastro intestinal US

 granularity Contrast  

Collection     

colonic mucosa  Irregularity  

, ulceration nodularity

lumenIrregularityNarrowing(String sign)

IBDcolonoscopy mucosal biopsy

mucosa(hyperemic ) edematousFriablegranulation
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Skip lesion(Cobble stone)

 

Nutritional supportIBD

ParenteralEnteralEnteral 

۱۵۲۱۲۱rational daily 

allowance (RDA) micronutrients

Anti-inflammatory drugs

Steroids    IBD     

   Parenteral

 Distal     Steroid enema

Steroid (enema) Bioavailabity

SulfasalazineAmmo salicylate 

Ulcerative 

 Sulfasalazine

Immunosuppressive

 Steroid

ImmunosuppressiveSteroid sparing

 Azathioprine 

mercaptopurine 6-

Surgery

Ulcerative colitis(surgical resection)

   

1. Colonic dysplasia

2. Persistent disease unresponsive to Medical management. 

 

, Intestinal obstruction, Bleeding, Intestinal perforationAbscess  
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(Gastrointestinal bleeding)
HematemesisCoffeeEmesis

Rectum

HematocheziaChemically

Melena 

Etiology

GIT

Bleeding

۱ Upper G.I.T Bleeding

Newborn Period

1. Trauma from Nasogastric tube. 

2. Hemorrhagic Gastritis. 

3. Hiatal Hernia 

4. Esophageal or duodenal atresia 

5. Idiopathic 

6. Swallowed maternal blood. 

7. Hemorrhagic disease of the newborn. 

8. Necrotizing enterocolitis. 

9. Stress ulcer of stomach or duodenum. 

    Child hoodاوInfancy   په  بـ

1. Sharp foreign body 

2. Gastric Out let Obstruction (pyloric 

stenosis) 

3. Henach scholein  purpura  

4. hemangioma 

5. Telangiectasia  

6. tumor  

7. Blood dyscrasia. 

8. Swallowed blood after Epistaxis. 

9. Tonsillectomy. 

10. Bleeding from Gum 

11. Esophageal varices. 

12. Peptic ulcer 

13. Erosiva gastritis /Esophagitis. 

14. Reflux Esophagitis 

 

۵ Lower (G.I) Bleeding 

Newborn Period 
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1. polyps 

2. Intussusceptions 

3. dysentery 

4. ulcerative colitis  

5. crhon  disease  

6. Intestinal parasites 

7. Meckle diverticulum  

8. duplication of the Gut  

9. Henoch scholein purpura  

10. Hemolytic uremic Syndrome 

11. Hemangioma  

12. Telangiectasia 

Cow milk allergy    

13. Swallowed maternal blood  

14. Hemorrhagic disease of the newborn 

15. Necrotizing entero colitis 

16. anal or rectal fissure/ ulceration 

17. G.I.TInfection with such organism as E- 

Coli 

18. Infancy and child hood  

19. Anal  fissure 

20. swallowed blood from Epistoxis  

21. Tonsillectomy or dental extraction 

22. varices  

23. stress ulcer  

24. peptic ulcer 

 

DiagnosisG.I-Bleeding

G.I 

(PICA)CharcoalMelena

chemically

Bleeding

Epistaxis

Surgery

shock

Portal hypertensionHemangioma, purpura Telangiectasia 

Intestinal obstruction,Blood dyscrasia

 Epistaxis Polyps 

Fissure anal, HemorrhoidPolypsColitis

Sigmoidescopy

Investigation:

۳Complete blood count ,BT,CT,PT, Platelets count, Blood group 

Cross matching  
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۲NGTUGIGastric 

aspiration UGI

Bleeding siteTreitz ligProximal 

۱Barium Swallow 

۴Barium enema:Barium enemaG.I. BleedingLower

Polyp

IntussusceptionsMalrotationvolvulus

Cleaning 

۵Diagnostic laparotomybleeding

  

Management

Blood Transfusion

Stepwise stabilizing approach in Gross intestinal bleed 

I.V lineBlood grouping Cross match 

Oxygen ۵/۳ 

3-8cm water

salineNormal Ringercc/kg) (10-20infusion

Speed 

Whole blood bloodPackedTransfusion 

Hematocrit(Target at 30)Urine output 

 

UGIBMucosal Erosion Ulceration (Tape water) 

Saline

 (Ranitidine) H2 Receptor Antagonist, Anti acid, Sucraflate, Omeprazole 

   Esophageal varies 
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     ,Volvulus, Meckel’s diverticulum,Intussusceptions 

     

1. Undetected source of bleed. 

2. Frank blood or clots in upper G.I. 

3. Coexisting liver disease or other 

systemic disorder and a coagulation 

abnormality.  

4. Massive hematemesis. 

5. Initial Hematocrit of 20%. 

6. Severe Anemia with Hb <7g 

/percent. 

7. Infusion over 85cc /kg of blood. 

 (Diarrhea) 

 

 

 

۱: Acute diarrhea۲۴

۹۴۹۲

۵ AGE Acute infective gastroenteritis or enteritis 

   

 enteropathogens

 

۳ 

 

۵high purge rate> 5cc/kg/h

.
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۴(persistent  diarrhea)

dysentery۳۴

 

۲Intractable 

Intractable (Intractable Diarrhea of infancy ) 

۶Malnourish diarrhea or protracted diarrhea

(extreme malnutrition)protracted diarrhea 

malnourishing diarrhea  

۵DiarrheaMalabsorption Syndromes

MalabsorptionMalabsorption

MalnutritionFailure to Thrive۹۴۹۱ 

۸Weaning diarrhea۶۳۸Weaning 

Combination of factors

 Breast feeding

Breast milk  Breast feeding 

Feeding 

۸Toddler diarrhea۳۱
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 ۱

2-Systemic infectionGastroenteritis or enteritis-1

4- Antibiotic association3- Overfeeding 

۵Persistentchronic diarrhea

1-Post infection, 2- Secondary dissacaridase deficiency, 4 -IBS
12

, 3- - Foods 

allergy & other
 

Acute diarrhea

 

۲۴

 ۲۳۹۳

   Epidemiology 

   WHO۵۱۱۲۲۶۱۱

 

Measles

 ۶۳۳

                                                 
12 Inflammatory bowell syndrome  
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Attendance at day care center 

not growing properly

۹۴۹۲ 

۸۱

  

Common Infectious Causes of Diarrhea۲۹۳

InfectiveA- 
      Viruses-50%:1- Rotavirus (50-60%), 3-Calicivirus (including norovirus), 2-

Astrovirus, 4- Enteric adenovirus (serotypes 40 and 41)  

    Bacteria-20-30%: 1-Clostridium difficile        2- Vibrio cholerae       3-

Salmonella 4- Campylobacter jejuni     5- Yersinia enterocolitica   6-
13

Escherichia 

coli 7- Vibrio parahemolyticus   8- Staphylococcus aureus 9 – Shigella 

     Parasites: 1-Entamoeba histolytica (ambiasis    2-  Giardia lamblia3-  

Cruptosporidium parvum 

    Fungi: Candida albicans   

B-Non Infective: Food Allergy & food poisoning, Overfeeding & starvation, 

Climate, Symptomatic, Intolerance 

                                                 
13

 EPEC; ETEC; EITC; EHEC; EAEC (EnteroInvasive, Entero toxic , Entero pathogenic, 

localized adherent , diffuse adherent & Entero hemorrhagic E Coli ) 
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 uncommon Causes of Diarrhea 

Intistinal  parasitesStrongyloides stercolaris, Trichuris trichiura

Miscellaneousunknown

InfectiveNon 

 SymptomaticParenteral infección

 UTI 

Pneumonia Otitis media Tonsillitis Measles Malaria 

 Intolerance

TemporaryLactase 

LactoseGlucose Galactose 

۲۳۹۴

 Climate

۱۴

۹

 Miscellaneous: 

Psychological Anxietyactivity 

 

Intussusceptions Appendicitis Intussusceptions   
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Appendicitis older children 

poisonouspoisonous laxative

Mechanisms of diarrhea 

1-Osmotic 2- Secretory 3- Mucosal inflammation (invasion) 4 -Motility

۱Osmotic Diarrhea۵۱Epithelium 

 IrritationCryptsDisaccharidaseLactase 

Villi

Osmolality 50 mosm

 LumenLumen

Viral infectionRota virusLactase deficiency

Secretary

WBCs

۵Secretory  :Lumen Secretion 

%۲۵

Increased 

secretionDecreased absorptionLumen

 

Vibrio choleraToxicogenic E.coli ETEC Toxin

Heat Labile (LT)Heat stable (ST)

EpitheliumReceptorsAdenylate Cyclase 

AMP Cyclic   
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WBCs۹۴۹۱

۳Invasive Diarrhea (dysentery) 

Exudation as serum exudates from an ulcer   from the intestine 

۳۱۲۱

Micro abscess  

colonic reabsorptionmotility

Bacterial enteritisEntero invasive E.coli ,Shigellosis Campylobacter Jejune

WBCs

 Increased motility &Mobility disorders 

  

Overgrowth 

 Irritable bowel 

syndrome 

 

Effect on nutrition

۳

۲

۳۱۱۱

Macro micro nutrients

digestive enzyme

(mucous membrane )

 vit A
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۶۱ECF
14

ICF
15

cellular fluid Extra 

 Inter stitial

NaK

Extra cellular compartment

Concentrating filtering,,Diluting,Reabsorbing

Young 

infant  Older Children Fully developed

  

۸۱Clinical manifestation

Vomiting , abdominal pain & etc.1- Gastrointestinal  signs &  symptoms

Fever  ,extra  GI signs &  symptoms2- Systemic signs &  symptoms

Dehydration, Hypokalemia, 

Metabolic Acidosis, Hypocalcaemia  

/Hypomagnesaemia 

3- Dehydration and electrolyte  

disturbance signs &  symptoms

Dehydration  Dehydration

mild ,moderate ,sever Na

Dehydrationisotonic , hypotonic ,hypertonic )( 

۸۵۸۳

 Persisting vomiting >3 episode/1 hour

Gastrointestinal Systemic 

Rota

                                                 
14

 Extra cellular fluid 14 Intra  cellular fluid  
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Toxic ETEC

  Campylobacter jejune 

 ,Invasive strain of E .coli ,salmonella Shigellosis 

Tenesnmus

Very sick 

Candida albican, Clostridium deficit,

   Staphylococcus   

ECF 

 Glumerol

GFROliguriaAnuria ۸۵

۸۵۹۴۹۴۸۳ Dehydration

Na 

Type of dehydration

Isotonic 

(isonatremic)

Hypertonic 

(hypernatremic)

Hypotonic 

(hyponatremic)

Loses H2O = Na H2O > Na H2O < Na

Plasma 

osmolality

Normal Increase Decrease

Serum Na+ Normal Increase

>150mmol/L

Decrease

<130mmol/L

ECV

ICV

Decrease 

maintained

Decrease

Decrease +++

Decrease +++

Increase

Thirst ++ +++ +/-

Skin turgor ++ Not lost +++

Mental state Irritable/lethargic Very irritable Lethargy/coma

shock In severe cases Uncommon Common
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۱ Normotonic Or Isotonic (isonatrimic) 

ECF۵۱ECFNa140-

150 mEq/litNormotonicIsotonic

۸۵۵۵۶۳ 

NaDehydration

۵ Hypotonic or Hyponatrimic Dehydration:

۴۱-۴۵ECFNaNa<130meq/lit

new low osmolarity WHO ORS Dehydration

Na
+

ECFECF

ECFICF

ECF

Turgor
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 Hyponatrimic Dehydration

serum 

Na 120-130mmol/l)restrictionORS

serum Na< 120mmol/l)N/S 

۳HypertonicHypernatrimic Dehydration 

۵

ORS

ECFNa150Meq/LitICFECF

ECF 

 Skin Turger

Dehydration

Extremely thirstywoody tongue brisk tendon reflex 

Dehydration

HypernatrimiaORS

ORS

Hypernatrimia

(cerebral  edema)Hypernatrimia 

Hypernatrimiaperitoneal dialysis 

)Lit or 3.5 mmol/ Lit Hypokalemia (K+ <3mEq/  

Hypokalemia  

 

depressed

(Hypotonia) paralysis
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arrhythmiaatrioventricular blockCardiogramST 

Segment depressionT wave 

 KORS rehydration 

 Kcoconut 

۳ weaknessabdominal distension,weak respiration Hypokalemia

۲Acute flaccid paralysis Hypokalemia 

۱ 

۴  mEq/L2.5

   

۵ 

potassium chloride 

mEq/kg  2-3۲۴

mEq/kg/hr۵۱۲۴

30-40mEq/l

1mEqK = 34,6mg K (1 tablet KCL = 500mg K) & (15% percent KCL solution 

provides 2meqK/1mL) 

Metabolic acidosis  

AlkalineHCO3

HCO3HCO3

base deficit 

ORS citrate/bicarbonate 

  compromisebase deficitAcidemia 

www.ketabton.com



  

 

229 

 

hypovalumic shock 

 lactic acid 

acidosis (Blood serum PH <7.2& HCO3<8meq/l) Sever 

metabolic acidosis bolus dose 

2-3 mEq/l1-2mEq/kgNaHCO3 

 ۳۲۲۴

7.5%0.9meq/ml

۵.

gas estimation 

NaHCO3 (meq) = (Desired HCO3-observed HCO3)*0.6*body weight/kg

HCO3 12meq/l Alkalosis 

7.5%0.9meq/ml

۵CHF

NAHCO3

THAMTris - 

Hydroxy methyl amino methane  

HCO3mEq/L۳۱

Dialysis. 

Hypokalemia 

Hypokalemia

Base Excess(-12mMol/L)

Acidosis

Kussmal breathing 
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 dehydration

۱Stool MicroscopyFecal leukocyte Count >10/Hpf Invasive 

Diarrhea  trophozites

trophozites

۲ Stool Culture 

E coliPathogenic

16
Commensal. 

Shegilla vibrio cholerae 

Campylobacter jejune 

 

۳Stool PH:Reducing Substances

klebsiella ,pseudomonas  & Citrobacter

۴Renal Function Test 

Acid 

base Imbalance DyselectrolytemiaOliguria , Anuria

IrritabilityLethargy 

 

                                                 
Persist ing vo miting >3 episode/1 hour  

16 
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watery diarrhea Hypovolemic shockTetany & Convulsions 

HypoglycemiaRenal failure metabolic acidosishypokalemia dysentery

Toxic encephalopathy Hemolytic uremic syndrome (HUS) Arthritis  

Protein losing enteropathyabscessIntestinal  Perforation  

 

۳ Dehydration Dehydration 

۲acidosis  metabolic   hypo kalemia  

۳ Nutritional management of diarrhea

Disaccharidase 

Feeding

PCDNa

Epithelium 

۲۳۹۶

Breast feed infantNon breast feeding infant

Older infant who receiving 

solid & liquid diet

۳۱

 IgA IgM(Except rotavirus) Enter pathogen 

PH

E-coliPhagocyte  

۳.۵

www.ketabton.com



  

 

232 

 

۵۱Lactose 

Formula  

۳۳

 

۴ Drugs therapy in acute diarrhea:

  

toxigenic 

bacteria  (ETEC)entero   

(use indiscriminate) 

۳  

۲(resident flora)(protects the gut)

 

۱

 

۴

 

۱Newborn۱

Newborn

Septicemia
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۵ pneumonia, septicemia  meningitis ,UTI 

 

۱DebilatedPCD

 

۴ Cholera

۲Dysentery

۶

 

Hypothermia

 Toxemia

Lethargic 

>20pus /hpf

 

۱Ampicillin 50-100 mg/kg

Ampicillin

Staphylococcus , E-coli, Salmonella  Shigilla ,  streptococcus 

۵ Amoxicillin20-40mg/kgAmpicillin 

۳Furazolidan8mg/kg233

Giardia

FurazolidanOxidant

G6PDD 

۴Norfloxacin 4-12mg/kgCiprofloxacin 10-30mg/kg 

 

۲Trimetoprim 10 mg/kgSulfamethoxazol  50 mg/kg

 

۶50mg/kgNalidixic acidShigella 
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ZINC supplementation for treatment of Diarrhea

۶۲۱

۳۴۲۶

۳۱۳۴ 

ZINC

(recovery)۳۶  

۵۲۱

۱۳۹۱

۸۴ 

۸۴ Antimicrobials used to treat specific causes of diarrhea in children

Dosesdrugs of choiceCauses

Doxycycline Single dose of 5mg/kg (200mg)   Or 

Furazolidone 5-8mg/kg/day in 4 divided doses*3days Or

Trimetoprim(TMP) TMP 10mg/kg/day and SMS 

Sulfamethoxazole(SMX) 50mg/kg/day in 2 divided doses*3daysC
h

o
le

ra

Trimethoprim(TMP) TMP 10mg/kg/day and 

sulfamethoxazole(SMX) 50mg/kg/day in 2 divided doses*3days Or 

Nalidicxid acid 50mg/kg/day in 2 divided doses*3days 

 

D
y
se

n
te

ry
 

Metronidazole  30mg/kg/day in3 divided doses*5-10 days 

Acute giardiasis Metranidazole 15mg/kg/day in3 divided 

doses*5days Or 

Tinidazole 10-15mg/kg/day in3 divided doses*5 days 

 Trimetoprim(TMP) Sulfamethoxazole(SMX) 

 Nalidicxid acid

۳۱Ciprofloxacin 

 A
m

eb
ic

 d
y
se

n
te

ry
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DehydrationMalnutrition 

 

۳۴

celiac diseases tropical sprue, 

biochemical metabolic  

۹۴۹۸

۲۱۲

Malnourished

(Anorexia)

۲۲۱۲ 

   

۳(persistent) enteric pathogens 

۲

combination 

۱)(infrequently

(allergy/intolerance

۳
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۵Dehydration۱
17

۲Systemic   

 ۹۴۹۹ 

(Mild form)

 (majority)

 (well hydrated)

(Moderate form)

Dehydration

(sever  form)

Dehydration

(cereals)

 

۱Microscopic

OVACystGiardia

PD

non-pathogenic E. dispar hpf

۲۱ >20 pus cells  /hpf   invasive 

PD

۲ 

ShigillaE-coli

                                                 
17

 Weight-for- height or length) W/L < 70%. Or  Weight-for- age) W/A < 60%.   Or Pedal edema 

involving at least the feet 
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E- colivirulenceE-

coli)(Resident

۱Zinc

(sweet test)(cystic fibrosis)

:

PD

۱Dehydration DehydrationDehydration

DehydrationA, BC

۲ 

 

OVA, PH, Reducing substance ,R.B.C Cyst 

 

GiardiasisAmebiasisCystTropozoite 

  

۹۵۱۱ 

Dysentery 

۱

 

 

Disaccharides
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۶

۳

۲

 

۱

Lactose free Formula 

۴

Lactose free formulae

 Older infant & young children

 gastro enteritis 

outputmixed diet 

۳ 

(Diet of plan A)
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۲

  Rice/wheat/Bengal gram/ragi

(Diet of plan B)

۱۱

۲۴ Resuscitate <24 

hours)  

 Partial 

parenteral nutrition (PPN)Colloids

۳۴

Nutritional 

rehabilitation(monitor 

weight)osmolar-Hypoallergenic, hypo

Plan (B)

(C)

chicken /egg white -PPN

TPN(Total parenteral nutrient)

۲۲۱۱

TPN (total parenteral nutrient) 

۱Protracted diarrheaRecurrent dehydration 

۲ (plan C)

۱C 

Persistent Diarrhea 

۱A)-(Diet

(Milk rice gruel)

)Milk sooji gruel(rice 
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with curds, Dalia)

(Cereal)

Micronutrients

۵۱-۶۱

2g/kg/day

Dalia

 

۶۵۳۳۱

۲۴

 150kcal/kg/day 

۲۴۴۸

NGT

۸۲ The initial Diet A (Milk rice based diet ) for persistent diarrhea

Amount (g) Ingredients 

12.5   
18

Puffed rice powder 

40 Milk 

2.25 Sugar 
                                                 

18
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2 Oil 

100 19
 Water for make 

The above will yield following 

96kcal/100g Energy density 

10% Protein 

55.87% Carbohydrate 

1.73% Lactose 

33.9% Fat 

1.0% Amino acid score 

۵Diet .B 

Lactose Free Diet +reduced starch)۶۵۷۱

A.B

B

(lactose)Cereals

   

(Protein hydrolysate)

۸۶

 The second Diet B: Egg based milk & Lactose free diet for persistent 

Diarrhea or Lactose Free diet 

Amount (g) Ingredients 

13.5 Puffed rice powder 

11 Egg White
20

 

3.5 Glucose/sugar 

3.5 Oil 

100 Water to make
21

 

The above will yield following 

                                                 
19

 

shelf half life   ۱

20
  

Preparation
 21

Clumping(100 g)
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92.2kcal/100g Energy density 

9.5% Protein 

56.9% Carbohydrate 

1.73% Lactose 

33.9% Fat 

1.0% Amino acid score 

A 

Disaccharide 

osmolality

 

۳CC-Diet  

 (Mono saccharide based diet)

PD۸۱۸۲AB

B

B

(C)

Protein 

hydrolysate

۸۶ Monosaccharide based diet 

Amount (g)/liter  Ingredients 

100 Chicken 

20-40g Glucose 

40-50g Coconut oil 

7.5ml Kcl (15%) 

20-30ml NaHCO3 (7.5%) 

1000ml Total 

The above will yield energy 720 Kcal and protein 26g 
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(C)

۳Chicken Puree

Smooth 

PasteKCLNAHCO3

۲

Osmolality

۱ Coconut

Supplemental vitamins and Minerals 

۲۴

Vit-A

Zinc

۱A-Vit 

☼Single dose 200 000 IU> 12months☼Single dose 100 000 IU- 6-12 months 

☼8kg

50  000 IUA 

۲Zinc 3y-6m20mg-10

Zinc۶10 mgZinc

۳۱۳۴

Additional recommendations for the severely malnourished infant& 

children with PD
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۱:Magnesium sulphat 

500.2ml/kg/day

۲۱ 

۲:Potassium5-6mEq/kg/day

Infusion

(2-3mEq/kg/day)  

ABC

systemic infection

 

۴۸

۵

dehydration  

100cal/kg/day

 

 

  

lMonitoring the Response to Treatment in the Hospita

۳(≤2 liquid stools/day) 

۲ 

۱
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B

Flatulence

 microbial-Anti

۳shigella 

Dysentery Shigilla

Nalidixic acidQuinolonesDysentery

۲penicillin 

cephalosporin amino glycosides    

۱severe malnutrition penicillin 

cephalosporin amino glycosides   

 

۴UTIPD۳۱۳۵

Lower UTI  

۵group B salmonella 

 systemic

Giardia Entaamoebahislolytica 

Trophozoits 

۲۵ 
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Prevention 

o  

o  

o  

o  

PD۲۵parenteral 

nutrition 

pediatric gastroenterology 

  

 Diarrhea  Malabsorption Syndromes 

 

Malabsorption

Malabsorption

MalnutritionFailure to Thrive

Persistent

persistent۳۴

(Purge rate)Dehydration۳۲

DehydrationCeliac
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Chloride

Diarrhea) (toddlers

(frequently)Heterogeneous 

   

۳

Impairedintraluminal digestion

۲Intestinal Malabsorption

۱ Fermentation

 Impaired intra luminal digestion 

Lumen

Brush border 

Lumen

 

Macroscopic 

Greasy

Massive steatorrhea 

Short bowel syndrome

 1   Chronic Diarrhea Due to Impaired Intra luminal Digestion 

Impaired digestion  Conditions 

All nutrients Cystic fibrosis, other pancreatic exocrine Deficiencies 

Fat 

 

 

Isolated lipase or co-lipase deficiency ,bile duct atresia,  

Interrupted enterohepatic circulation (e.g  ileal Resection, 

Chrons disease). 

Proteins 

 

congenital trypsinogen deficiency ,congenital  

Enterokinase deficiency 
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Impaired  intestinal Malabsorption  

Acidic

 (Greasy)Steatorrhea

d-xylose test 

 Table   Chronic Diarrhea Due to intestinal malabsorption

biopsy

Lumen

Fermentation Fermentation

pH۵۵

Ingested

   Chronic diarrhea due to Fermentation 

Condition Intestinal mucosal 

status 

Number 

Congenital deficiency of mucosal enzymes, 

digesting monodisaccharides. 

Normal biopsy. 1 

No Impaired Mucosal Changes Condition 

1 Total Villous atrophy Celiac disease 

 

 

2 

 

Partial Villous atrophy 

 

 

 

 

Food protein sensitivity (e.g Cow milk protein, 

Wheat) 

 Giardia Lamblia infestation, Immunodeficiency, 

Bacterial overgrowth, Tropical enteropathy , 

malnutrition.     

3 Specific lesions on intestinal biopsy  

 

-Fat filled enterecytes Abita Lipopr 

-Villi distorted by ectatic 

lymphocytics 

Lymphangiectasia. 
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All condition associated total and partial 

villous atrophy have carbohydrate 

malabsorption and fermentation. 

Nonspecific 

inflammatory changes 

2

 

Malabsorption

(investigation)

1 Giardia

2 (Fecal fat excretion studies) 

3 D-Xylose test(Blood levels and urinary excretion) 

4 intestinal biopsy 

 Specific Tests

 Sweat chloride for (CF) 

 Breathe analysis for carbohydrate mal 

absorption. 

 Serology for celiac disease 

 Exocrine pancreatic function tests 

Disaccharide Malabsorption
     Brush borderDisaccharidases (Isomaltase, 

sucrase, Maltase, lactase) 

(Vulnerable)

Disaccharides 

HydrolyzedOsmosis

(Catharsis)

 Colonic bacteria(Fermented)

H2CO2methane,(Organic acids)

H2CO2(diffuse)

(Bream) 

:

Prolong use of drugs like Neomycin.4: 

5: Celiac disease. 

6:Cow’s milk Protein intolerance

1:Acute Viral gastroenteritis 

2: Acute Bacterial gastroenteritis. 

3: Protein energy malnutrition

Cystic FibrosisDisaccharidase 
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(Reducing substance)Reduced substance

HCLHydrolysis

PH

CarbohydratePH۵۵

Abnormal oral sugar tolerance test 

Fasting level 20mg/dl

2g/kg

LactosepH(11ppM) 11 Part 

per million

DisaccharideMucosal  biopsyonEnzyme assay

 

 

Disaccharide

Low Lactose formula
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Post enteritis syndrome

 

۳(milk cereal mixture)porridgeSooji

۲Formula Soy Protein ,Comminuted chicken 

meat Calcium caseinate 

GlucoseSucrose  

Defects of Monosaccharide Transport 
(Inborn)

Acidosis, Dehydration

Inborn errors 
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Monotonous Calcium caseinate 

, vegetable oils ,fructoseMonosaccharide

Celiac diseaseEnteritis

EnteritisBacterial floraDecongeugate

Glucose Galactose

Cystic Fibrosis

 Autosomal recessive

ExocrineSweat and Brunner

ExocrineStasis

 

 

 C.F        ۳۱۱۱۱

۳۴۱۱۱Children

Early Adult hoodC.F

۲۱

۱۱

۳

۲ 

۱CF 

 CF۷CF locus۴۱۱

 CF  CFTR(Cystic fibrosis Trans 
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membrane regulator) productionchloride

IonsCFTR

Epithelial

 Cystic fibrosisCFTR

Acini

CystFibrosis

Muco viscidosisCystic fibrosis

Duodenum

 chest X ray 

CF۳۱

CollapseFibrosis

(COPD)
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Meconium 

Meconium Ileus

bicarbonate   PH

Clinical Finding &Treatment  

Clinical presentation & Diagnosis 

CF۲۱۳۵

Terminal ileummeconiumMeconium Ilieus

Meconium

Resection

Enema  

CF۵۱Respiratory 

compromise  failure to thrive

CF

 Immune reactiveTrypsinogen (IRT) )

Pancreatic EnzymePrecursor(CF

Alternative 

failure to thriveMeconium IlieusIRT

CF(sweat)NaCL

 Sweat test

Chloride60meq/l 

 Gastrointestinal and Nutritional finding and Treatment: B

CF

Exocrine 
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   Hepatomegaly 

,edema ,Anemia, hypoalbuminemia .  

 CFPCD

CF

Inspissated stool

Meconium Ileius

CF

Appendix

Pancreatic enzyme

Lipase 

Enzymatic supplementation

CF

polycoseMedium chain 

triglyceride 

Life quality

Aggressive Nutritional treatment Longevity

 Pulmonary finding & Treatment .C

CF

Wheezing, Rales, Tachypnea
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RSV

 Late child hood

BronchiectasisHemoptysisPulmonalCor

ClubbingDigital

ObstructiveFlow 

rateVital capacity

CF۲۱۵۱Airway Reactivity

Staphylococcus aurous

Pseudomonas airogenosa Pseudomonas

Bronchial 

EpitheliumBronchiectasis

  Burkholderia cepacia 

CFAggressive antibioticBronchodilator 

physiotherapy

CF(Recombinant human D Nase) Pulmozyme 

(TOBT)Tobramycin

CFCFH influenza

Staphylococcus CotrimexazulCephalexin

PseudomonasCiprofloxacinCF

PseudomonasExacerbation

ceftazidimetobramycin 
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CFReactivity Broncho

dilatators

Compliance

CorticosteroidCF

Reactivity

Frank diabetes, glucose intoleranceGrowth Decrease lines

 

CF Recombinant Human DNase(Pulmozym)

Exacerbation

Tobramycinc CF

Gene therapy trial
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CFExacerbation

 

Intensive air way clearance Antibiotic Bronchodilator,

Nutritional Rehabilitation

OPD 

 Hepatic disorders

CFAutopsyHypertensionCirrhosis

Esophageal varies

HypertensionGI BleedingHyper spleenism

Splenic  embolization

 Reproductive system involvement: E 

CF۹۵Vas Difference

   

 CF

CFFertileCF

Stress

Essential of Diagnosis
1: Sweat chloride test ≥ 60mmol/lit. 

2: Mutated CFTR Protein 

3: Pulmonary, gastrointestinal. Or Hepatic dysfunction.  

 

Corpulmonal Systemic, Amyloidosis, Bronchiectasis    Cirrhosis

Adult hood 

End StageTransplantation
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Gen therapy trial

CellularMolecularLevel

 (Gluten Sensitive enteropathy) Celiac disease 
gluten sensitive enteropathy 

Glutengliadin 

۶

 

 Celiac disease 

USA

USA۳۱۱۱

 

enteropathy

Cell mediatedHumeral

cell mediated  

Villous  cell 

mediated GliadinPolypeptide
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Gliadin 

۳۱Polygenic Single 

gene 

Viral infection

Villi  crypthyperplasia 

Proximal Distal 

Secretine Serum cholecystokini

۱۳

lymphocytic Gastritis  

 

1: Type IDM   

2: IgA deficiency 

3: Down syndrome 

4: Chronic Rheumatoid arthritis  

HLA- DR7  DR3 

۱۶۳۲

celiac

celiac crisis  Shock , Dehydration 

Acidosis 

Short stature

۵
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۳  Failure  to  thrive

 buttock 

Short Stature 

 Delayed puberty 

۴ Anemia and vitamin deficiencies

 Megalo 

blastic 

 Rickets  

Osteomalacia 

VIT-K  hypo prothrombinemia 

۱Fat content of stool

۵۳۱

 Celiac
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۳۵

 

۳۱۲۵

Steatorrhea 

۵Impaired carbohydrate absorption 

D- xylose

 (20mg/dl )  

۳Hypo proteinemia

C Imaging

 X-ray clamping of barium column 

,Segmentation Hyper secretion  

DBiopsy finding celiac  Biopsy

biopsy  villi 

 crypt  hyper plastic  propria   lamina

Infiltration 

ESerologic test: 

 celiac Anti gliadin  Anti recticulin   

IgG ۱۱False positive 

antibodies IgA anti gliadin false positive rate 

 Endomysuim (Anti endomysial antibodies)  Tissue transglutaminase 

۹۲     
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  IgA         IgA   

false negative   

۱:

D-xylose(fecal fat) 

(secretion)

(mandatory)

۵ Biopsyvillous

crypt hyperplasia  epithelium  

۳

۴recticulin Endomysuimgliadin

Gluten free diet

Celiac

celiac Criteria  

۱biopsy  

۵ Gluten free diet 

 

Gluten free diet 

 (Wheat)(rye)  (barely)

(oats)

 

Celiacdisaccharidas 

lactose
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۳۱۵ 

transglutaminase  Gluten free diet 

cortico esteroids

celiac crisis celiac 

crisis ,profound anorexiamalnutrition  Abdominal 

distention, edema 

 lymphoma 

Malabisorption syndrome Malabisorptive disorders

celiac syndrome 

Celiac syndrome

Celiac disorders

Malabisorption syndrome

(insufficient 

Assimilation)
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o Cystic fibrosis. 

o Entero kinas deficiency. 

o Malnutrition.

o Chronic pancreatitis.

o Pancreatic pseudo cyst. 

o Schwachman diamond syndrome

Steatorhea

o Disease of the biliary tract. 

o Biliary atresia (entra hepatitic& Extra hepatitic) 

o Fat malabsorption of premature infant.

o Neonatal hepatitis.

o Acute & chronic Active 

hepatitis. 

o Cirrhosis

B: Bacterial overgrowth syndrome: 

o Post-operative intestinal adhesion. 

o Stricture (Regional enteritis) 

o Malrotation (associated duodenal band) 

o Diverticulum. 

o Intestinal pseudo obstruction.

A: Anatomic defect:

o Massive resection of intestine. 

o Short bowel syndrome. 

o Congenital short gut. 

o Stagnant loop syndrome. 

C: Infection. 
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o Bacteria, viruses, parasites

o Giardia lamblia

o Fish tapeworm 

o Hook worm infestation. 

o Crypto sporidium

o Tropical sprue. 

o Idiopathic diffuse mucosal lesion.

o Celiac disease

o Dietary protein intolerance

 

AbetalipoprolienemiaFat: 

Enterokinase deficiency.

Amino acid transport defect 

Cystinuria 

Methionine malabscrption

Proteins:  

disaccharidas deficiencia, Congenital 

sucrase, lactase & isomaltose deficiencia  

,Acquired  lactase deficiency 

Carbohydrate: 

Vit B12 malabisorption, Transcobalamin deficiency 

Folic acid deficiency 
Vitamins: 

chloride losing diarrhea Congenital sodium diarrhea 

Vitamin D dependent rickets 

Primary & congenital Hypomagnesaemia 

Ions& trace 

Elements  

sulfasalazine (folic acid deficiency) 

cholestyramin (Ca & fat malabsorbtion)  

Drugs : Antibiotic 

Diabetics mellitus (Neuropathy) 

Addison disease 

Hypo& hyper thyroidism 

Endocrines 

disease.

 

:  Immune disease 

)AIDS(

o Wipple disease. 

o Carcinoid lesion

o Lymphoma

o  Lymphangectasis

 Carcinoid 

gluten
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celiacSucrosecongenital sucrase 

isomaltase

Gluten 

sensitive enteropathyGluten

Steatorhea

celiac disease

cystic fibrosisGluten sensitive 

enteropathyShwachman syndrome

 

۳

Neutral fat

celiac

 

Sudan red stain

low power field۸- ۶

 

www.ketabton.com



  

 

268 

 

carotene 

50 µg/dl

۷۲ 

100
int

int
x

akeFat

onFatexcretiakeFat 

Premature infant 65-75%, Full term   infant 90%, older children& adult 95% 

 

۵

Isotopic 

labeling 

immunoglobulin

Protein 

losing enteropathy

antitrypsin

15ml/ day

 

۱

 

PH۶۵۶

 

0.5g/kg60, 30, 10120
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20mg/dl

50mg/dl

2g/kg

(part per million )20ppm

 2%

۴

 DAB12

B12schilling

SchillingB12

Vit B12

۲۴

5%ilium

 

Microbiologic 

Giardiasis

Megaliblstic anemia

B12

Imaging

CTMRI

Stasis

biopsy
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o Tropical sprue 

o  

 

o Giardiasis

o Lymphoingictasis 

o Dicreased Gamaglabulin 

Viral enteritis

:

Constipation

infantile dyschezia 

abstipation ۹

۲۱۵

(meconium)۲۴

۲۴

22

     

۹۵       

 Distension     

   Defecation  

anal canal 

                                                 
22

 Normal defecation range =5times/day  up to one time /every 3days Encopresis= Involuntary 

fecal leakage
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۸۳ chronic constipationRectal filling defect

۹۲۱۵

Frequency 

Constipation 

۲ 

distressConstipation 

Rectal filling defect Rectal emptying defect

۳۲۹

۲۱۵

hypo thyroidism, hypokalemia,  opiumHirshprung 
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Rectal emptying defect 

evacuation reflex

Sacral  

afferent &efferent

۹۲۹۱

 

 Over flow Diarrhea
23

 Encopresis ۶۱

۹۲۱۸

Fecal impaction, abdominal pain, rectal bleeding, anal fissure, Encopresis & 

UTI.  

 

non organic constipation

organic  constipation

۱organic )(nonRetentiveHabit

(toilet training) 

۵organic

                                                 
23 Encopresis= Involuntary fecal leakage  
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Intestinal  

10-  GI Anomalies(Pyloric 

stenosis, Tumors, Anal 

fissure & congenital mega 

colon ) 

11- Collagen vascular 

diseases 

12- Post NEC stricture

13- Neuronal Digenesis

6-Cow’s milk protein 

intolerance 

7- Pseudo obstruction 

8-
24

Anterior displaced anal 

opening 

9-Intestinal obstruction 

(chronic Valvulus & 

Intussusceptions)

1- Hirschprung 

disease

2-Anal / Rectal 

stenosis

3- Imperforated anus 

4-Hemorrhoids, 

Volvulus 

5-Meconium plug

:

4-Antispasmodic, Narcotics, 

Antihistaminic 

5-Chemotherapeutic agent ( 

Vincristine)  

6-Calcium, Henothiazine

1- Antimotilitic, Lead toxicity, Anti-

depressant 

2-Psycho active drugs( Chlorpromazine) 

3-Pancreatic Enzyme ( fibrosing 

colonopathy

Metabolic / Endocrine:  

Cystic fibrosis, Hypothyroidism , hyperparathyroidism , Pan hypopituitarism , 

Dehydration, Cystic fibrosis (Meconium Ileus equivalent), Hypokalemia , 

Hypercalcemia , Renal tubular acidosis. 

  : Neuromuscular  

Cerebral palsy (skeletal Muscle weakness or in coordination), Psychomotor 

retardation, Spinal cord lesions, Myotonic dystrophy, Muscular dystrophy, absent 

abdominal muscle, Chagas Disease.  

 Psychiatric:  Anorexia Nervosa 

       scleroderma SLE 

      Miscellaneous 

Child hood Voluntary 

involuntary retentive behavior

Functional or retentive behavior , Under nutrition , Dehydration , Lack of bulk in 

food , Over heating Excessive Milk intake , Vit D intoxication (HyperCalcemia ), , 

Excessive Sweating , Inadequate water intake  (Specially in hot weather ), Under 

feeding , 

under feeding  infrequent , Mucoid, greenish  .

                                                 
24
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(Grunt ) 

  Retentive constipation

۲

(Retentive behavior)  

(children)

Rectum (Dilatation )

Encopresis, Enuresis 

Supra pubic 

۹۲۱۸

Hirschsprug diseaseHPDRetentive constipation

Hirschsprug disease

۳۲۱

۲

۱

۴(non retentive behavior)

۵ monometers 
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۶Ampulla 

 

۵ganglion  

۸Barium enema (Distal Segment )proximal Mega 

colon  

۱First level of investigation

occult blood Complete blood count (BC)

۵Second level of investigation 

Studies of pelvic floor function 

and colon transient study  

 

Anoplasty Anal Fissure

Local Anesthetic 

ointmentNocain gelSilver nitrateCauterization

General AnesthesiaDigital & Anal Dilatation 

Hirschprung  aganglionic 

ganglionicUltra segment posterior 

myomectomy meconium plug 

syndrome  Hirschprung 

idiopathic mega colon 

redundant colon  
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Hypothyroidismthyroxin 

۹۲۱۸

Fiber

Whole wheat flour

 

۳۶۳۵

۳lactulose 

۵۶

clean out

۱۸

Bisacodyle ۱۸۳۱۲۳۱

۱۸۳۱

10 ml/kg

 

۵۳۱
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Mineral oil 1-2cc/kg/dose Lactulose 1cc /kg/dose 

Milk of magnesia 1-2cc/kg/doseWetting

 5-10 mg/day  dioctyl Sodium sulfa succinate

Dulcolax (bisacodyle) 

phenolphthalein 

۳۵۱۱ Lactulose 

Enterobiasis Fissure 

anal  

 (Hirschprungs Disease) Congenital a ganglionic Mega colon 

 

    recto sigmoid colon  

   

۹۲۵۱ 

      ۱۱

 Premature infant

۴۳

VSD, Trisomy-21,Colon atresia, cystitis

megaureter,cryptorchidism, meckel’s diverticulum

(Etiology) 

  

       

 Neural crest 
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 caudalbowel wall   myenteric  Sub mucosal Plexus 

embryogenesis neuroblasts 

proximal  distal۹۲۵۱

۸۲ Hirschprungs ۹۲۵۱

 sub mucus 

myentricmeissner

hypertrophy Acetylcholine esterase 

 Anus 

 Anus  Sigmoid colon۸۱Hepatic 

flexure ۳۵۵ colonGanglion cells 

 

 A ganglionic Segment 

constriction)

  A ganglionic part (Narrowed) ۹۲۵۱

(Proximal) (ganglionic part) Hypertrophy 

(clostridium 
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deficit ,staphylococcus aurous, anaerobic coliform) enterocolitis 

 Bleeding ,  

mucosal barriersepsis

Segmental agangliosis  

 (Acquired lesion) 

 

Meconium  

۹۹۴۸

Meconium۲۴۴۸

  

Meconium 

(reluctance) Vomiting distention 

 

Dehydration 

 Rectal examination

 (prominent) 

hypoprotienemia edema 

۹۲۵۱

 colon(enterocolitis ) Ischemic 

 Neonatal sepsis  (perforation) 

cecum  
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Shock

 

Distention 

Artificial 

 Distention

(Ribbon like) 

(pallets) 

 

Rectum

a ganglion  

 

(Mild)  

(Severe) 

 Malabsorbtion Syndrome۹۲۵۵

  Fever, hypo chromic Anemia hypo 

protenemia 

Diagnosis 

۱rectal biopsy:

 punch Suction Sub mucosal

Dental line linePectinal۲
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Hypo gangloinic  histochemical

  

    Sub mucosal  Muscular layers

(Ganglionic cells) (stain) 

 hypertrophy (Nerve trunk)  Acetylcholine esterase

۵Rectal monometry 

Rectumballoon distention 

Hirschprung

Internal sphincter 

 (relaxation reflex)۹۱

۳Imaging

X-rayX-ray (Erect position ) 

proximal colon

  Pelvic colon  Hirschprung  

Pelvic colon 

Barium enema 

( contrast materials) 

 catheter

caliber 

 

  caliber  Ganglionic Aganglionic

(distal)(Aganglionic)(proximal)
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(dilated)

۹۲۵۱

۲۴ Hirschprung

retentive 

 A ganglionic part (Saw tooth ) 

 proximalproximalcolon

thickenednodular edematous  Barium

 

 Barium enema 

 proximal normal colon distal abnormal A 

ganglionic (disparity)   Newborn 

(blunting) 

Spasm . 

Differential Diagnosis

 Newborn 

۱Meconium plugAn rectalMeconium

 plug 

۲Meconium ileus Inspissated stool

 Cystic fibrosis

X ray 

(ground glass)Meconium Ileus

 

Cystic fibrosisSweat test Chloride

60mm/l  
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۳ iliac Atresia or Intestinal atresia 

(air fluid level)

۴ (Such  as imperforated anus)  Abnormalities Sepsis enterocolitis

۱Retentive constipation

 (Bowel training )

۲

enterocolitis 

(Encopresis) Barium enema

transitional zone 

۵Congenital Hypothyroidism:Hypothyroidism 

Delayed bone ageT3T4 

  TSH  

۳acquired mega colon 

(Depression ,scleroderma, Chagas)

۴celiac 

۲

۳
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clean Enema Laxative

Dehydration 

۲ Hirschprung

ganglionic a ganglioniccolostomy 

enterocolotis 

 a ganglionic 

ganglionic

enterocolitis , sepsisintestinal  perforation, 

 

Stricture, fecal incontinence, chronic constipation, rectal prolepses, peri anal 

abscess

 

Structure:Comprises 

Portal TractPortal VeinHepatic arteryBile ductules 

Lymphatic Plate 

 Connective Tissue Coat

 portal tract 

(Limiting plate)Sinusoids Sinusoids

 (hepatocytes)

Plate Older children

InfantSinusoids
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Endothelial

MetabolitesEndothelialKupffer

PhagocytesEndothelial

FibrinogenCollagen(engaged)Sinusoids 

DisseHepatocytes  

Physiological Considerations

Bilirubin metabolismRBC

HepaticCytochromeRET

Microsomal enzyme hem- oxygenaseHemBiliverdin

Bilirubin ReducatesBilirubinBilirubin

AlbuminAlbumin bound Bilirubin   

AlbuminEndoplasmic Reticulum

CytoplasmicBinding, Lipoprotein, LigandinFatty acid

 

Uridyl 

diphosphate glucuronyl transferase (UDP)  .

(Conjugated bilirubin)

Conjugated bilirubin

Urobilinogen

۱Drugs 

AspirinSulphonamides

diffuseNewborn

Kernicteruspathogenesis 
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۲Uridin diphosphate glucuronyl transferase 

(UDP)glucose – 6- phosphate dehydrogenase  Uridin phosphate

crigler Najjar syndrome  Microsomal 

enzyme 

۱

۴Biliary ObstructionConjugated Bilirubin

RegurgitationHepatocellular

Direct reacting bilirubin

۵Biliary Obstruction

StercobilinogenUrobilinogin

Obstructive jaundice Urobilinogen

Bilirubin)Dark( 

۶Sever hemolyticIndirect  Bilirubin

 BilirubinUrobilinogen

portal circulationBilirubin

Urobilinogen 

  Carbohydrate metabolism 

۳Glycogen

۲Gluconeuognesis 

۱ 

۴StressGlycogen 

 Protein Metabolism

    rough endoplasmic   
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۳FerritinFree Polysomes

 

 ۲Albuminmembrane bound PolysomeRough 

endoplasmic Reticulum 

, Clotting factors, Haptoglobin, C - reactive protein, Ceruloplasmin, Transferrin 

alpha -1-Antitrypsine, Complement C3

Utilization

Deamination AmmoniaUrea

 Lipid Metabolism

AcetateCholesterolEsterification 

Lecithin  cholesterol acyltransferas  

Bile saltsConjugation

Cholic acidDeoxycholic acidcheno –    

 Taurine GlycineConjugatedBile salts 

(Association) cholesterol phospholipids

Micelles(Bite salts)Terminal Ileum

Reabsorbed   portal circulation

(Bile salts)

DE conjugatedSecondary bile saltsLithocholate

DeoxycholateReabsorbed

LithocholateHepatotoxic  DE conjugated – bile salts

 

  utilization

۳ CO2Oxidized

۲Phospholipids 

۱TriglyceridesLow density lipoproteinPre beta lipoprotein)(

(Synthesized)

Aspects 
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۳Cholesterol

Bile saltsCholesterol 

۲(Itching)

(Bile slate)(Deposits) 

۱(Bile slate)Micelle

Steatorrhea 

۴Hormone MetabolismDetoxificationLiver

 

۲Drug Metabolism-Demethylated Oxidized

ReducedglucuronideSulphateConjugated

Metabolites(Soluble)

۶Reticulo endothelial function:: Kupffer cells

ToxinsPhagocytosis

 

: Hepatomegaly

1cm2cm

 (wide)

2cm

 Bronchiolitis , pneumothorax Emphysemapushed

Hepatomegaly

Mid clavicular linepercussion

LiverSpan 

5-10years= 7- 9cmInfant = 5-6.5cm

10- 15 years= 8-10cm1-5years= 6-7cm

HepatomegalyTenderness

www.ketabton.com



  

 

289 

 

MurmurBruit

Pathogenesis of Liver Enlargement 

1. Cellular infiltration. 

2. Congestion. 

3. Storage of metabolite. 

4. Inflammation.

5. Fatty infiltration.  

6. Kupffer s cell hyperplasia 

 

 Associated Clinical Manifestation  

PCDFatty infiltration 

Jaundice-Child hood 

Constrictive pericarditis-(Engorged)

 

Histocytosis: Skin Rash  

Microcephaly or hydrocephalusToxoplasmosis

cytomegalic Inclusion disease  Eyes, cataract mental retardation hepatomegaly 

 Galasctosemia  

Neurological manifestationWilsonNeurological

 

Skeletal changes of rickets  cysticinosis Tyrosinosis 

Mental RetardationGalasctosemia Mental 

Retardation 

Splenomegaly lesser enlargement) 

 

  Infection

 Malaria  Kalazar, Infectious mononucleosis, Toxoplasmosis, Cytomegalo virus,  

Tuberculosis Brucellosis 

Cellular Infiltration

Sickle cell disease, thalassemia, Lymphoma, Leukemia

Repeatedfibrosis  absent

Histiocytosis
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Acute liver failure 
 (multiorgan)

hepatic EncephalopathyComplex coagulopathy, , raised 

intra cranial  tension, cerebral edemahemodynamic disturbances

Susceptibility to infectionMortality rate

۶۱۸۱ 

Definitions

(FHF) Fulminant liver failure

FHF

Hyper acute liver failureLiver failure

Acute liver failure 

AHF) Sub acute Hepatic failureIcterus

Acute hepatitisPersistentASCITIS

EncephalopathySAHF

 (CLF)Chronic liver failureHepatitis

Hepatic encephalopathy

 AscitisCLF 

Acute liver failure
Epidemiology

(Inborn errors of Metabolism)

Viral Hepatitisolder children
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HepatotoxicImmune HepatitisAuto

Hepatitis(B)

1%Fulminant hepatitis

HBe AgeAnti HBe AgeAHF

۷۸HDVHBVCO-infection

Super-Infection

Hepatic encephalopathy

Leukocytosis

Out putEncephalopathySever Acidosis
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DICSepsis

Admission۷۲

StaphylococcusGram negative

Uncommon

Cerebral edema

30mmHgICPParoxysmal

SustainedHypertensionHypertoniaICP

Staging of hepatic encephalopathy  

EEG Asterixis Clinical manifestationStage  

Minimal change No Slowness in mentation , 

disturbed sleep –wake cycle , 

incardination

Stage 1

Usually generalized 

showing of rhythm 

Easily elicited Drowsiness, confusion, 

inappropriate behavior , 

disorientation, mood swings  

Stage 2 

Grossly abnormal 

slowing 

presentVery sleepy but arousible , 

unresponsive to verbal 

commands, markedly confused 

, delirious, hyper reflexia, 

positive Babinski sign  

Stage 3 

Appearance of delta 

waves , decreased 

amplitudes 

Usually absent Unconscious, Decerebrate or 

decorticate response, to pain or 

no response to pan in severe 

cases 

Stage 4 

Table—11-18(Ghai 287 page) 

Management

LiverRegeneration

ICUIV

CVP
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          Cardiac monitoring, Volume resuscitation, , pulse oximetry , Urinary 

catheterization,  Insertion of  Naso gastric tube  for drainage and feeding 

,maintenance of output charging , frequent clinical assessment, Inition of Hepatic 

coma feeds (N 2 – 4% of Total calories)& care of bowel  , back  , bladder,  skin 

,Eyes    

Encephalopathy  

Mechanical ventilationselective 

 Initial work up

EncephalopathyHepatic

infectionsHypervolemia 

Liver function   test Blood chemistry (electrolytes, urea, creatinine, sugar, calcium 

phosphate) & evidence of infections   (blood counts, cultures and x-rays)                

    (Stabilized)

 Wilson’sdisease

Auto Immune Hepatitis

Fluid and Metabolite Disturbances  

  

Monitoring 

Total fluid intake:
    Normal Maintenance Requirement (10%Dextrose in N/Saline). 

Hypotension: 
   Resuscitate with normal saline, Ringer lactate, plasma or Blood. 

    Avoid over loading 

   If mean arterial pressure (Diastolic pressure + 1/3pulse pressure) is less than 

60mmHg-start dobutamine. 

Metabolic acidosis: 
   Suspect fluid deficit. 
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   Evaluate for Sepsis. 

Hypokalemia:  
     Give KCL Infusion /100ml IV Fluid according to serum K

+ 
 level  

1. 3meq (1.5ml) If serum k
+

< 3 mEq/L. 

2. 4meq (2ml)    If serum k
+

<2. 5-3mEq/L. 

3. 5meq (2.5ml) If serum k+< 2-2.5mEq/L. 

4. 6meq (3ml) If serum k+<2mEq/L. 

Metabolic alkalosis: 
    Increase IV KCL to next step. 

 Hyponatremia (Na
+
<120mEq/L).    

    Restrict fluid to 2/3 –¾ maintenance 

    Restrict Na
+
 Infusion to less than 2mEq/kg/day. 

Hypernatremia (Na
+
 > 150mEq/L: 

    May be precipited with lactulose administration: reduce/ stop Lactulose.  

    Replace deficit and maintenance fluid with N/3-N/4  saline. 

Hypoglycemia (Blood glucose <40mg/dl 

  Infuse 50% dextrose@ 1ml/kg. 

 Increased dextrose concentration to Maintain blood sugar between 100-200mg /dl.

   Infection 

    

Subtle infectionPrognosis

Third generation cephalosporin Cloxacilline

Aminoglycoside ۷۲

 Pseudomonas aeroginosaFungal sepsis 

Anaerobic organism

 

  :Cerebral edema

Paroxysmal Decerebrate posturing, Hypertension Papillary,

Brady cardia , Brisk  SluggishCerebral

  ۱۱۴۵ Neutral
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      Grad(3)Hepatic EncephalopathyVentilate

PCO222-26mmHg.

      ۲۱%3-5ml/kg/doseIV

۶۸۴۶Steroid 

 : Hepatic Encephalopathy

(1-Teaspoon 

vinegar in 0,5 liter of plain water) ۶۸

Lactulose0,5ml-2ml/kg/dose ۱۱

۲۴

(2-4 Loose acidic stools per day)Colon

Monosaccharide sugars 

osmolalityGrad

Grad

Sedative

phenytoin

Phenoloubital

Coagulopathy 

Fresh frozen plasma Fresh bloodInvasive 

procedureBleed 

5-10mgk

Vit- K dependent coagulation factors 

GastrointestinalSalineH2 blockers

(Ranitidine: dose 3mg/kg/day)

PlasmapheresisAnti-coagulant

productsFibrinolytic  Hepato cellular necrosis
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Renal failure and hepatorenal syndrome (HRS) Out 

putUreaCreatinin

 <10mEq/LCreatininCreatinin

۱۱Osmolality

Na(Restriction)

 Hemodialysis/peritoneal dialysis2-5microgram 

/kg/mintadjunctive 

doubtful

MonitoringTypical monitoring

Intensive medical Management

Intensive care monitoring of a child with acute liver failure 

1:  

2: Respiratory rate, pulse rate, Blood pressure and Temperature  

3: fluid Intake/output charting every 6 hourly 

4: Biochemical testing every 12
th

 hourly  

(Blood sugar, Blood urea, K
+
, Na

+
, PH, bicarbonate, ABG)                                          

5: neurological and coma grading / 12 hourly  

5: Coagulopathy every 24hourly : Prothrombin time. 

6: Parameters to be monitored once daily: Weight, Liver span, ascitis, evidence of 

Bleeding/Infection, prothrombin time.                             

7: Parameters to be monitored twice weekly: liver function tests, urea, Creatinin, 

calcium and phosphate.                                                     

8: Parameters to be monitored as required: evidence of infection, chest-x-ray, 

blood count, blood cultures, ESR, and C.R.P, Urinary electrolytes, Creatinin and 

osmolality.  

      Prescriptionout line

 

EncephalopathyVentilation

  

Typical prescription for a child with acute liver failure Injection  

Cefeloxim/cloxacillin (and amino 

glycoside if indicated). 

Maintenance 

20%Mannitole    IV rapid push. 

Injection- Ranitidine    IV 12
th

 hourly. 

Injection- Vit (k) 5-10mg IV. 
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 IV/fluids N/s saline in 10% Dextrose. 

KCL to be added as per serum k
+
 

concentration. 

Injection – Vit(C): 500mg/day (to be 

added in daily IV Fluid). 

Bowel washes 6- 8 hourly., 

Lactulose through NG tube.

Hepatic Coma feeds    (Nitrogen-

4percentage of total calories) 

Raise head and (30-45) head in neutral 

position. 

Minimum Handling, Quit room. 

Input –Output charting.     

 

  

(Despite )ICU۴۱۷۱

 

۳ Hepatic encephalopathy

۲۴۱  time  Prothrombin  

۱Chest infection 

۴sepsis 

Hyper acuteAcute liver failure۴۱۶۱Mortality rate

Sub- Acute failure ۶۱۸۱Mortality rate

 Chronic liver Disease
Hallmark

۶

 Autoimmune 

hepatitis 

(Incurable)
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۶Hepatitis(B)Cutoff

Histopathology

Classification

1: Chronic Active Hepatitis 

2: Chronic persistent Hepatitis 

3: Chronic lobular hepatitis 

4: Cirrhosis  

Fibrosisliver 

tissueStageNecro- Inflammatory liver 

biopsyStage

CLD

(Hepatitis B&C) Chronic Viral infection,Auto Immune 

Hepatitis

Viral: 

      (Hepatitis B, C, D, and other). 

Autoimmune associated: 
      With Non-organic specific and liver specific auto anti bodies.   

:Wilson’s  disease:Metabolic 

       α1 Anti trypsin deficiency, Hemochromatosis, hereditary fructose intolerance, 

storage disorders, others)  

Associated with inflammatory bowel disease: Cystic fibrosis, celiac 

disease. 

Miscellaneous Example: Polycystic disorders, obstructive lesions of biliary 

tract, mal formation, bile duct lesions, parasitic infections.

CIRRHOSIS
  (increased connective tissue fibrosis) 

RegenerativeLobular 

(Architecture ) (disorganization) cirrhosis 

.
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 esophageal avarices 

(classification of cirrhosis) CirrhosisMicro 

nodular cirrhosis    3mm   

 Macro nodular cirrhosis 
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3mm  Mixed form 

       

 

۳ 

۲

Hypertension  

Cirrhosis 

Post necrotic or post hepatitis cirrhosis: 1

Biliary cirrhosis: 2 

Metabolic inherited and drug induced cirrhosis: 3  

Cardiac cirrhosis: 4 

Alcoholic cirrhosis: 5 

post necrotic cirrhosis 

post necrotic cirrhosisBiliary cirrhosis  

(causes of cirrhosis) 

1post necrotic cirrhosis  

 Infections: A

 Syphilis, Coxsackie’s virus, cytomegalovirus virus, Rubella Toxoplasmosis, 

HBV, HCV or NANBNC hepatitis  

Genetic and Metabolic disorder: B 

1. alpha 1 anti-trypsin deficiency 

2. Wilson’s disease 

3. Galctosemia 

4. Hemochromatosis  

5. Hereditary fructose intolerance  

6. Glycogen storage disease  

7. Nieman – pick disease  

8. gaucher disease  

9. Tyrosinemia      

Drugs: C

Carbon tetrachloride, Methyldopa, thiacethazone, isoniazid(Methotrexate) Ant 

metabolite,

(Giant cell hepatitis) idiopathic neonatal hepatitis: DAutoimmune hepatitis  
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2–Biliary cirrhosis causes: 
1. Extra hepatic biliary atresia 

2. Intra hepatic bile duct paucity 

3. cholidochal cyst  

4. Common duct stenosis  

5. Tumor of the bile duct  

6. Primary sclerosirg cholangitis  

7. Cystic fibrosis  

3–Cardio vascular disorders  

1. C.H.F  constrictive pericarditis  

2. hepatic vein obstruction (Budd chiary syndrome) 

3. veno – occlusive disease  

4Miscellaneous: 
1-Nutritional factor:  

2-Total parenteral Nutrition

3-Malnutrition 

4- zellwenger Syndrome 

5-Indian childhood cirrhosis 

 

(6m -4y)

Indianchildhood 

cirrhosis 

Hepatotoxic 

  

(pathology & pathogenesis)

Regenerative 

(Hallmarks)  
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(Regeneration ) Regenerative 

(sinusoid ) portal vein hepatic vein 

(Porto- systemic shunt) 

Lobular 

Biliary cirrhosis Regenerative 

(cholestasis ) 

(plugging ) 

Indian childhood 

Mallory’s hyaline  Regeneration

Coagulopathy

portal Hypertension 

Hepatic Encephalopathy Porto 

systemic shunt portal hypertension Biliary cirrhosis 

(cholestasis) Bile acid 

(clinical feature ) cirrhosis 

(Spider angiomas) spider telangiectasia

arteriole 

 cirrhosis ۱۱Hypothenar thenar 

palmar erythema) dilatation 
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۷۱ Hepatomegaly

 post necrotic 

cirrhosis(shrunken) splenomegaly 

Collateral Gastrointestinal hemorrhage portal hypertension 

 Cirrhosisumbilical hernia inguinal 

hernia 

۳۵۳۱clubbing (pre tibial) 

Hemolysis , Hemorrhoid

Anemia (A,D,E,K,B) chelosis ,

Rickets (night blindness )

Genycomastia 

fertilization Menstruation 

Amenorrhea 

Biliary cirrhosis 

(dark) Hepatomegaly 

xanthoma Steatorrhea  

 Kidney failure  

 Portal hypertension 

 Red palms  

 Clubbing  

 Shrunken liver  

 Anemia  

 Distended veins in abdomen  

 Shrunken testicles  

 Development of spider-veins in skin  

 Itching Progressive destruction of the 

liver  

 May be asymptomatic in early or mild 

cases  

 Build-up of fluid in abdomen - ascites  

 Enlarged breasts in men  

 Coughing blood  

 Vomiting blood  

 Impaired nerve 

 Gallstones  
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 Involuntary curving of fingers  

 Hair loss  

 Jaundice  

 Yellowing of skin  

 Yellowing of whites of eyes  

 Loss of muscle tissue  

 Reduced appetite  

 Weakness  

 Weight loss  

 Unusual breath odour- sweet, pungent  

 Asterixis  

 Hypogonadism  

 Reduced libido  

 Reduced fertility 

 Investigations

۱ Laboratory findings:

Alanine aminotransferase (ALT) 

(Aspartate aminotransferase) AST SGPT SGOT

(mild abnormalities)ALT

Globulin prothrombine 

time kVitNormocytic -normo chromic anemia

hypersplenismThrombocytopenia Leucopenia  

Alkaline phosphatase, (conjugated bilirubin)cholesterol 

Biliary cirrhosis      

 ۲ 

Ultrasound CT

Hepato splenomegaly 

Biliary cirrhosis  CT Ultrasound 

Hepatobiliary, Cholangiography .

۳ pathologic findingsRegenerative 

(Hallmarks )Biliary cirrhosis 

(canaliculus) 

ICCMallory’s hyaline

Regenerative
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Cirrhosis 

Supportive therapy

2-2.5gr/kg/d encephalopathy 

 

 Steatorrhea Midiam chain triglyceride

corn oil Sunflower oil 

(A,D,E,K)

Zinc 

Biliary Cirrhosis Phenobarbital(3-

10mg/kg/d  cholestramin(250mg-500mg/kg/d)anti-histaminediphenhydramine 

(5-10mg/kg/d )Hydroxyzine (2-5mg/kg/d)Rifampicin (10mg/kg/d)

cirrhosis 

(congenital Fructose intolerance, galactosemia, Biliary obstruction Wilson’s disease) 

Regression  
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Steroid AzathioprinAutoimmune hepatitis 

Indian childhood40mg/kg/day/d-penecillamine  20-12-

18 

 

Peritoneal venous shunt: 1 

(TLPS) Trans jugular intra hepatic Porto systemic shunt: 2 

: 3Liver transplantation  

Cirrhosis  

(Ascites)

(Ascites) cirrhosis 

 

۳portal hypertension 

  

hepato Splenic vascular space

 

۲CHF 

۱oncoticHypo albuminemia hepatic protein synthesis

Hypo albuminemiaNephrotic syndrome, protein losing enteropathy 

malnutrition  

۴Renine – Angiotinsin 

Aldosteron 

 

۳

۵ Salt restriction: 
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۲۱(1-2meq/kg/d)

Hyponatremia (Na<120mEq/L)    

Maintenance ۴۱

۳Diuretics 

edema pedal

hypovalumia (Encephalopathy , renal failure and acid- base & 

electrolyte imbalance )

natriuretic response 

۴ Potassium sparing diuretic

spironolacton  (3-5mg/kg/d)

Distally acting  Hyper aldosteronism   

۲۴

۴۸۷۲(2mg/kg/d)

(6mg/kg/d) ۶۱۱

۵ Loop diuretics 

 Potassium sparing diuretic Diuresis 

proximally acting

Furosemide (1-2mg /kg /d )Hypokalemia, 

Hypovalumia Hepatic encephalopathy  

۶Intra venous albumin (0.5-lg/kg/dose)Albumin 

 

۵ Para Centhesis

Cardio –pulmonary distress 

parenthesis  
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۸

 

portal hypertension

10-12mmHg(normal 7mmHg)

, (Esophageal vareces) GI bleeding, Encephalopathy, Splenomegaly Ascitis 

Collaterals 

 

Blood transfusion Variceal bleeding 

Blood transfusion  

 GI bleeding  

1Balloon tamponed: 

 Sclerotherapy: 2(endoscopic ligation) Banding 

Vit-k: 3fresh frozen Plasma IV H2-blocker 

4Nitroglycerin, Metoclopramide, vasopressin, 

propranolol, octeriotid cisaprid 

5GI bleeding propranolal  

TIPSshunt,Porto systemicLiver transplantation 

Hepatic (Porto systemic) encephalopathy 

Coma fulminant hepatitis 

Cirrhosis 

Systemic 

shunt Porto
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Ammonia  Hepatic encephalopathy 

GABA, short chain fatty acid Mercapthan   

Endogenous Benzodiazepine    

Hepatic encephalopathy (precipitating ) 

3-Electrolyte& Metabolic imbalance    

 Hypoxia 

 alkalosis 

 Hyponatremia  

 Hypokalemia 

4- miscellaneous  

Infectionsurgery,superimposed active 

Liver disease

Increased Nitrogen load:1

  

 Azotemia 

 constipation 

 GI bleeding  

2- drugs 

Sedative, tranquilizer, Narcotic   

&diuretic 

  

۳P.S .shunt 

۲     ,

  Stupor      

۱Rigidity Asterixes , extensor plantar sign 

flappin tremor (Liver flap)    

 

۴EEG  

 

Hepatic encephalopathy  

 

spontaneous Bacterial peritonitis:  

Cirrhosis Bacterial peritonitis 

(proteus .E. coli)
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pneumococci 

Rebound tenderness WBC 

Encephalopathy 

W.B.C 

500/ml ۵۱PMN PMN

250/µl

Cefotaxime Gentamycin +Ampicillin 10-14

Co- trimoxazol Norfloxacin 

Hepatorenal syndrome 

 cirrhosis Ascitis Azotemia 

Oliguria 

Hepatorenal syndrome Hypotension,  Oliguria, 

Azotemia ,Hyponatremia 

Hypotensim  Salt- poor Albumin 

Dopamine  

 Hemorrhagic tendency:

Vit-k 

thrombocytopenia hypersplenism 

Vit – K fresh frozen plasma  

prognosis 

Liver transplantationCirrhosis ۲۵% 

۵۱

5Y ۲۵۳۱
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.K 

Coagulopathy Encephalopathy , Refractory Ascitis GI bleeding 

1-2y ۵۱6m 

L. Transplantation ۷۱-۸۱ % ۵

 liver transplantation 
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۳۵۱۳۲۲۱۳

۱۳۲۲

۱۳۶۵۱۳۶۱

  

University Hospital   Shanghai 

۸۱۱۱۳۵۶

۱۳۵۸

۱۳۸۱

  TFC 

 WHO,  UNICEFHNI NGOs 

۸۱۱۱۱
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۱۳۹۵ ۳ 

۱۳۸۴   AFP  ۵ 

۱۳۸۱   ۳ 

۱۳۸۹   Beta thalssemia thalssemia

 

۴ 

۱۳۹۱    ۲ 

۱۳۸۲   Pfansidar + chloroquine + artesunate 

 fansidar  

۶ 

۱۳۸۴   ۵ 

۱۳۵۹   ۸ 

۱۳۹۱  

 

۹ 

۱۳۹۱  Zinc Vitamin A  ۱۱ 

۱۳۸۲  nitrofurantoin , gentamycine nigram,

ciprofloxacin   

۱۱ 

۱۳۹۱   ۱۵ 

۱۳۹۳   ۱۳ 

۱۳۹۳   (persistent)Giardia lamblia  ۱۴ 

۱۳۹۳  Breast feeding ۱۲ 

۱۳۹۳   ۱۶ 

۱۳۹۳ ۱۵ 

۱۳۹۳ ۱۸ 

۱۷۱۱۶۱۲۱۳۹  

2400@Gmail.com Niazi                                                            
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