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The Newborn and Resuscitation


Apgar scores are a quick measure of overall neonatal status and response to
resuscitation.



After delivery, immediate newborn care involves drying the infant, clearing
secretions from the mouth and nares, and providing warmth.



Maternal factors that increase the risk for resuscitation include:
1- very young maternal age,
2- history of substance abuse,
3- history of diabetes mellitus or hypertension.



They are routinely measured at 1 and 5 minutes of life.
- Most neonates have scores of 7 - 9  require no intervention.
- Scores < 7  may require further evaluation & resuscitation :
If less than 7, pulse oximetry monitoring & positive-pressure ventilation
should be initiated according to the neonatal resuscitation algorithm  If the heart rate drops below 60, chest compressions should be performed
Don’t try to count the points :
- If the baby is dead= total score is 0 / - Pink & Active Baby = Good. Do Nothing. / - Anything in between = Do resuscitation!!!
 It is a subperiosteal hemorrhage;  hence, it is always limited to the surface of one cranial bone.

Cephalohematoma

Caput
succedaneum
Depressed
fractures
Cranial
meningocele

Neonatal
Intraventricular
Hemorrhage

 There is NO discoloration of the overlying scalp, and swelling is usually not visible until several hours after birth
because subperiosteal bleeding is a slow process.
 Treatment:
- Depending on zise  Most cases do not require treatment & resorbe spontaneously within 2 weeks to 3 months
- Rarely, phototherapy to improve the hyperbilirubinemia.
 Subcutaneous, extraperiosteal fluid collection with poorly defined margins caused by:
pressure of the presenting part of scalp against the dilating cervix (tourniquet effect of the cervix) during delivery.
 It's diffuse, may extend across the midline and across suture lines , may ecchymotic swelling of the scalp.
It usually involves the portion of the head presenting during vertex delivery.
 Depressed fractures are indentations of the calvarium similar to a dent in a ping-pong ball.
 Usually complications of: 1- Forceps delivery or 2- Fetal head compression.
 Although underlying skull fractures are occasionally associated with cephalohematoma, these are usually linear
 It is characterized by:
1- Presence of pulsations
2- Increased pressure upon crying
3- Evidence of bony defects
 It is common in premature infants and can lead to :
Subarachnoid hemorrhage :
 SAH is the most common cause of communicating hydrocephalus.
Accumulation of the blood in the subarachnoid space may lead to
destruction of the arachnoid villi and cisterns (whose function is to
absorb the CSF fluid), thereby:
1- Blocking the flow or
2- Decreasing the absorption of CSF, leading to  hydrocephalus:
Examination reveals :
1- Lethargic infant with a weak and high-pitched cry
2- Prominent scalp veins 3- Tense fontanels
4- Eyes directed downward 5- Poor suckling 6- Hypotonia.
 CT scan reveals dilation of the entire ventricular system, with distinct enlargement of the subarachnoid space over
the cerebral cortex.

Dandy-Walker anomaly

Chiari malformation

Both will reveal CT findings consistent with obstructive or non-communicating hydrocephalus
Cystic expansion of the fourth ventricle

CT

Protrusion of the structures of the posterior fossa
through the foramen magnum.

Respiratory System
Dyspnea after birth
 Caused by immature lungs and surfactant deficiency.
 Risk factors: 1- Prematurity (Most important) and the incidence of RDS is inversely proportional to the gestational
2- male sex, 3- cesarean section without labor, 4- perinatal asphyxia
5- maternal diabetes. Maternal diabetes increases the incidence of RDS in several ways :
- Most importantly, maternal diabetes delays the maturation of surfactant production in the
lungs. fetal hyperinsulinism antagonizes actions of cortisol delay lung maturation process.

Respiratory Distress
Syndrome (RDS)
Hyaline Membrane
Disease (HMD)

Transient tachypnea
Transient =
Hypoxemia, hypercapnia,
acidosis are uncommon.

 Clinically :
- Symptoms:
- Pretem infants with tachypnea, retractions at birth.
- The distress becomes progressively worse over the first few days of life.
- Examination shows 1- Signs of distress : grunting, retractions, tachypnea, nasal flaring + cyanosis.
- Chest X-ray shows :
1- Diffuse reticulogranular pattern &
2- Air bronchograms.
 Treatment :
1- Antenatal prevention with corticosteroids and
2- Postnatal treatment with surfactant & respiratory support.
- Symptoms:
- Usually follows an uneventful normal term vaginal delivery or cesarean delivery with early onset of tachypnea,
sometimes with retractions or expiratory grunting + typically, Cyanosis that is relieved by minimal oxygen.
- Examination Lungs usually clear without rales or rhonchi
- Chest X-ray shows: 1- Prominent Pulmonary Vascular Markings 2- Fluid lines in the fissures
3- Over aeration
4- Flat diaphragm
5- occasionally, pleural fluid.
 Persistence of the fetal circulatory pattern of right-to-left shunting through the POA and foramen ovale after birth is
due to very high pulmonary vascular resistance.

Persistent pulmonary
 Clinically:
hypertension of the
- Should be suspected in all term & post-term infants with Cyanosis unresponsive to 100% oxygen with or without
fetal distress.
newborn (PPHN)
- Chest X-ray: 1- May be normal or
2- May show parenchymal opacification in the chest, depending on the etiology.

 Occurs in term or post-term infants
 Occurs either in utero or more often with the first breath, thick and particulate meconium is aspirated into the

Meconium aspiration

Choanal Atresia
It is the most common nasal
malformation.
- It may be isolated or
- part of a dysmorphic syndrome

Congenital
Diaphragmatic
Hernia
Antenatal history is significant
for polyhydramnios in mother

lungs, resulting in:
1- Small airway obstruction and consequent  respiratory distress that presents within the first hour of birth
2- Partial obstruction of some airways may lead to pneumothorax or pneumomediastinum
- Chest X-ray: 1- Patchy infiltrates, coarse streaking of both lung fields
2-  Anteroposterior diameter
3- Flattening of the diaphragm
 Suspect choanal atresia in who presents with Cyclic Cyanosis that is aggravated by feeding and relieved by crying.
 Severity of symptoms depends on 1- ability of the infant to breathe through the mouth, and
2- whether one or both choanae are obstructed.
- Unilateral choanal atresia may remain undiagnosed until the infant develops his first upper respiratory infection.

 Failure to pass a catheter through the nose 3-4 cm into the oropharynx is suggestive of the diagnosis.
 Investigations: diagnosis is confirmed by CT scan with intranasal contrast, which shows a narrowing at the level of
the pterygoid plate.

 Definitive Treatment: 1- First step inmanagement consists of placing an oral airway and lavage feeding.
2- Repairing the obstruction with surgery or endoscopy.
- Symptoms: immediately develop bluish discoloration of the extremities soon after birth. + respiratory distress
- Examination: There is tachypnoea & nasal grunting
Inspection: Abdomen has a scaphoid shape
Auscultation: poor air entry on the left with a shift of cardiac sounds to the right.
- X-ray shows: 1- Air or fluid-filled bowel loops in the hemithorax, and 2- Shift of the cardiac shadow to opposite side.
Placement of an orogastric tube prior to the chest x-ray helps determine the position ofthe stomach
 Management : If the infant has a CDH, or if the diagnosis is suspected in the delivery room :
1- The first step is immediate placement of an orogastric tube and connecting it to a continuous suction, in order
to prevent bowel distension and further lung compression.
2- Endotracheal intubation & mechanical ventilation are also priorities for severe CDH who in first hours of life.
 CDH is sometimes associated with primary pulmonary hypertension of the newborn (PPHN) :
- Continuous pulse oximetry is valuable in the diagnosis andmanagement of PPHN.
- If PPHN is present with right to left ductal shunting, then Pa02 may be higher from a preductal (right-hand) sampling site
- Cardiac ultrasonography can be performed to rule out congenital heart diseases.

Croup

Epiglottitis

(Laryngotracheobronchitis)
Age
Etiology

- Typically less than 3 years of age
- commonest in autumn
"viral 95%" The commonest: Parainfluenza
others: - Human metapneumoviru - RSV - Influenza
- Adenovirus - Mycoplasma pneumoniae

- Age: 3-7 year with acute respiratory distress

Life-threatening emergency
"Bacterial" The commonest: H. influenzae type b
others: - Nontypable H.influenzae
1- H. parainfluenzae 2 - Streptococcus 3 - Staphylococcus
are commonly isolated in Hib vaccinated patients.

Preceding coryza

Onset
Appearance
Fever
Cough
Stridor
Voice, cry
Able to drink
Drooling saliva
others

Yes
Over days
Unwell
Absent or low grade (<38.5 C)
barking cough.
Harsh, Rasping

No
Over hours
Toxic, very ill
>38.5°C (High grade)
Absent or slight (non-cropy)
Soft, whispering inspiratory stridor

hoarseness
Yes
No

Muffled, reluctant to speak
No (Dysphagia)
Yes Drooling
Sitting upright with neck hyperextended
seems to give the child some relief

- It’s Clinical Diagnosis.
- Lateral Neck X-ray: shows subglottic narrowing

- X-ray: shows 1- "Thumbprint" sign (enlarged epiglottis)
2- Loss of vallecular space
3- Thickened aryepiglottic folds

1- Nebulized racemic epinephrine :

Treatment in sequence :

Diagnosis

Treatment

Always give a trial of epinephrine in cases of croup before intubation 1- Emergency endotracheal intubation in operating room.
2- After an airway is established :
(invasive procedure) as this decreases need for intubation.
- Alpha-agonist: reduces bronchial secretions & mucosal edema.
cultures of the blood & epiglottis should be obtained
- Beta-agonist: promote smooth muscle relaxation   wheezing. 3- Patient started on appropriate IV antibiotics to cover

2- Intubation: in patients with impending RF Intubation.

Differential
Diagnosis

Retropharyngeal Abscess (RPA) 6 months to 6 years

Rare but dangerous condition.
- Etiology: Staphylococcus aureus.
- It is similar to severe viral croup except that :
1- high fever 2- appears toxic
3- rapidly progressive airways obstruction with copious thick secretions

Combination of fever, odynophagia/dysphagia, drooling, neck stiffness,
muffled voice, and Trismus  is very concerning for infection of the
1- Larynx 2- Pharynx 3- Deep neck space

Laryngeal diphtheria (membranous croup)
- It should still be considered because it sometimes presents with a
croup-like syndrome, known as membranous croup.
- Exclude it if there is immunization history.

Bordertella pertussis causes whooping cough
- Highly contagious infection, rransmission occurs via respiratory droplets - Incidence  because of immunization  despite immunization,
over 75% of household contacts will develop some symptoms of
pertussis if exposed.
Symptoms:
- Usually presents with severe bouts of coughing spells after URT infection
-- Coughing spells may last from two to ten weeks
-- Coughing spells can be so severe that can cause:
rectal prolapsed, subconjunctival hemorrhages, epistaxis,
pneumothoraces.

Age < 1 month
Azithromycin X 5 d.

Age >= 1 month

H influenzae & Streptococcus species = Ceftriaxone

Bacterial tracheitis (pseudomembranous croup)

- RPA results from direct spread of bacterial infection from:
pharyngitis, tonsillitis, otitis media, or sinusitis  most patient have
Pre-existing upper respiratory infection (eg, rhinorrhea& nasal congestion).

Organisms :
The abscess is usually polymicrobial, involving Streptococcus pyogenes,
Staphylococcus aureus, and anaerobes.

Symptoms:
Combination of fever, odynophagia/dysphagia, drooling, neck stiffness,
muffled voice, and Trismus  is very concerning for infection of the
larynx, pharynx, or deep neck space

Lateral Neck X-ray:
Widened prevertebral
space
- Inability to extend neck and
-widened prevertebral space
suggest a diagnosis of (RPA).

In patients with NO signs of
Treatment : is given whenever pertussis is suspected or confirmed
respiratory compromise,
During the catarrhal stage  help shorten disease duration (evolution) CT scan with contrast should
After the catarrhal stage will not shorten but will help  transmission be performed to confirm the
presence and size of the abscess.
1 - Recommended first line treatment for is a macrolide antibiotic
2- Hospitalization is indicated in:
- infants < 3 months,
- those between 3 to 6 months with severe paroxysms,
- if significant complications occur.

Azithromycin X 5 d.
or
Prophylaxis: Due to the high rate of transmission :
Clarithromycin X 7 d. - is recommended for all close contacts DESPITE their vaccination status.
or
- Macrolide antibiotics are the preferred prophylactic treatment.
Erythromycin X 5 d.

Complications:

Early diagnosis and management are essential to prevent rare but
potentially fatal complications such as: airway compromise,
bacteremia, carotid artery rupture, and jugular venous thrombosis.

Peritonsillar Abscess
- A peritonsillar abscess would present with fever, sore throat, a
muffled voice, and (occasionally) drooling.
- Exam:unilateral tonsillar swelling with uvular deviation is classic.

Bronchiolitis :

is defined as first episode of wheezing associated with an upper respiratory tract infection

Age: Commonest serious respiratory infection of infancy (It affects 50% of children in the first 2 years of life, especially those
who are prone to airway reactivity, and there is an increased incidence of asthma later in life).

Etiology:
 Respiratory syncytial virus (RSV)  in 80% of cases.
 Others: - human metapneumovirus, parainfluenza virus, rhinovirus, adenovirus, influenza virus,
- Mycoplasma pneumoniae, Chlamydia, Ureaplasma (less common causes)

Risk factors for severe bronchiolitis :
1- Prematurely infant develop bronchopulmonary dysplasia 2- Cystic fibrosis

3- Congenital heart disease.

Clinical Picture :
- The usual course of RSV bronchiolitis is 1–2 days of fever, rhinorrhea, and cough (Coryzal symptoms) followed by 
wheezing + tachypnea + respiratory distress.





Sharp, dry cough
Tachypnoea (breathing pattern is shallow, rapid respirations)
Nasal flaring , Subcostal and intercostal recession.
Hyperinflation of chest: Hyperresonant chest
- Prominent sternum
- Liver displaced downward
 End-inspiratory fine crackles
 Prolongation of the expiratory phase & wheezes.
 High-pitched wheezes - expiratory > inspiratory

Investigations :
1- Viral antigen testing (IFA or ELISA) of nasopharyngeal secretions (most specific)
2- Images: Chest X-ray shows:
a-Hyperinflation of the lungs due to small airways obstruction, air trapping.
b- Focal atelectasis.

Treatment : is supportive with
1- Humidified O2
2- B-agonist Nebuliser (bronchodilators)
3- Hospitalize if severe tachypnea (> 60/minute), pyrexia & intercostals retractions.

Prevention
A monoclonal antibody to RSV (Palivizumab, IM/monthly) may given in high-risk
preterm infants

Focal atelectasis

Pneumonia :
- Classic presentations :
Viral

Bacterial

Chlamydia trachomatis

Most common cause in children < 5 years
 Most commonly RSV

Most common cause in children > 5 years.
 Most commonly :
S. pneumoniae, M. pneumoniae,
C. pneumoniae (not trachomatis).

-- URI symptoms
-- Low-grade fever
-- Tachypnea (most consistent finding)

-- Acute-onset, sudden, shaking chills
-- No fever or wheezing (distinguishes from RSV)
-- High fever
± conjunctivitis at birth
-- Prominent cough
-- Classic findings:
-- Pleuritic chest pain
1- Staccato cough
-- Markedly diminished breath sounds
2- Peripheral eosinophilia.
-- Dullness to percussion
CBC: Bacterial 15,000–40,000
X-ray :
1) Pneumococcal: Confluent lobar consolidation
2) Mycoplasma/Chlamydia: Unilateral
lower-lobe interstitial pneumonia;
looks worse than presentation

CBC: Viral usually < 20,000
X-ray : Hyperinflation with :
1- Bilateral interstitial infiltrates &
2- Peribronchial cuffing

- Age & Common organisms :
Organisms from the mother's genital tract, particularly :
1- Group B streptococcus (most commom)
2- Gram-negative enterococci
Respiratory viruses, particularly RSV, are most common.
but also bacterial infections include:
Infants and
1- Streptococcus pneumoniae or
young children
2- Haemophilus influenzae.
3- Bordetella pertussis
4- Chlamydia trachomatis
5- An infrequent but serious cause is Staphylococcus aureus
1- Streptococcus pneumoniae
Children over 5
2- Atypical pneumonia : - Mycoplasma pneumoniae
years
- Chlamydia pneumoniae
At all ages
Mycobacterium tuberculosis should be considered.
Newborn

Infants 1–3 months with insidious onset
(usually > 3 weeks).

Treatment
- Outpatient (mild cases):
Amoxicillin is the best choice.
(Alternatives are cefuroxime & amoxicillin/clavulanic acid)
- Hospitalized:
IV cefuroxime. (If S. aureus, add vancomycin.)
- If viral origin suspected, may withhold antibiotics.
However, give antibiotics f the child deteriorates. (Up to
30 percent may have coexisting bacterial pathogens.)
- Chlamydia or Mycoplasma:
Erythromycin or other macrolide

In a young child with recurrent upper respiratory tract infections and bilateral nasal polyps, Cystic fibrosis must
be ruled out  "positive sweat chloride test" are characteristic for cystic fibrosis

Cystic Fibrosis :

Cystic Fibrosis – Steatorrhea + Wheezing

 CF is an autosomal recessive inherited disease caused by a mutation in the CFTR gene.
- The body regulates sweat & mucus by channeling water & chloride through a specific protein. The CFTR gene controls expression of this protein.
 In CF, the malfunctioning protein does not allow the chloride to flow through, and the blocked channel causes a buildup of thick mucus.

 Clinical Presentations :
Respiratory

Gastrointestinal

Reproductive
Musculosleletal

1231-

2-

31123-

Obstructive Lung Disease  Bronchiectasis
Recurrent Pneumonia
Chronic rhinosinusitis
Obstruction (10% - 20%) :
- Meconium ileus  most initial feature
- Distal Intestinal Obstruction Syndrome
Pancreatic Disease :
- Exocrine pancreatic insufficiency 
steatorrhea
- CF-related diabetes (25%)
Rectal Prolapse :
Infertility ( >95% in men, 20% in women)
Osteopenia
Kyphoscoliosis
Digital clubbing

 Diagnostic testing :
1- Best initial & most specific test: 2 elevated sweat chloride concentrations (> 60 mEq/L) obtained on separate days.
2- Genetic testing, indicated in : 1) When the sweat test is equivocal.
2) Prenatal screening , should be offered to high-risk families.
3- Newborn screening: Determine immunoreactive trypsinogen in blood spots and then
confirm with sweat or DNA testing.
4- Chest x-ray 1- It is useful in monitoring course of disease 2- Acute exacerbations.
5- Pulmonary function testing is not done until age 5 or 6 to evaluate disease
progression (obstructive → restrictive).

Fat malabsorption
- Fat malabsorption is common in patients with CF due to exocrine deficiency of pancreas; 
therefore, deficiency of fat-soluble vitamins, including vitamin K, is frequently present if no
vitamin supplementation is provided.
- Vitamin K is an important cofactor for the liver enzyme gamma-glutamyl carboxylase which
adds carboxyl groups to the glutamate residues of several coagulation factors: factors II, VII,
IX, and X as well as proteins C and S. These extra carboxyl groups increase the affinity of these
proteins for the phospholipids on the surface of the platelets.

Bronchiectasis

 Patients with CF often suffer from an acute exacerbation of lung disease, and
the presentation (i.e prominent shortness of breath, excessive use of
accessory respiratory muscles, hypotension) is suggestive of a severe attack.
- Most common etiologic agent is Pseudomonas aeruginosa ,although a
variety of other agents have been implicated (S. aureus & H. influenzae)
- Treatment is rapid administration of empiric antibiotics, with two agents
which cover against Pseudomonas aeruginosa. :
1- Ceftazidime or a penicillin derivative such as ticarcillin

+
2- Aminoglycoside (such as amikacin or gentamicin)

 Treatment :
1- Supportive care consists of : 1- High-calorie diet 2- Pancreatic enzyme replacements & fat-soluble vitamins.
2- Ivacaftor (VX-770) is the first approved cystic fibrosis (CF) therapy that restores the function of a mutant CF protein.
- It is recommended for all patients age 6 and older who carry at least one copy of the G551D mutation.
- It has been shown to : 1- Secrease sweat chloride levels,
2- improve FEV1,
3- decrease pulmonary symptoms and exacerbations,
4- improve weight gain.

 Complications: of prolonged CF :
1- Gallstones 2- Cirrhosis with portal hypertension 3- Pancreatic fibrosis.
- Current median survival is 30 years.

Acute Bactrial Rhinosinusitis : is generally a clinical diagnosis; typical features are shown in the table 





Viral upper respiratory infections are most common predisposing factor.
Distinguishing between viral & bacterial sinusitis can be difficult.
Most cases of rhinorrhea & nasal congestion are due to virus infections.
Treatment:
- Viral upper respiratory infections can be observed with follow-up.
- It is important to avoid excessive and unnecessary antibiotics due to
increasing antibiotic resistance :
If symptoms: persist,more severe or worsen, ttt for bacterial sinusitis
should be initiated :
1- Oral amoxicillin-clavulanic acid is the treatment of choice for
coverage of the most common organisms :
a) Streptococcus pneumoniae
b) Nontypeable Haemophilus influenzae.
2- Intranasal corticosteroids may be a helpful adjunctive therapy in patients with a history of allergic rhinitis.
3- If symptoms persist or worsen after 3 days of antibiotics  cultures should be obtained by sinus aspiration.
- Microbiology studies are unnecessary for children with uncomplicated ABRS who improve as expected with antibiotics.

Oral antihistamines are not recommended for treatment of ABRS.
4- If the patient develops complications such as periorbital edema, vision abnormalities, or altered mental status :
CT scan is the imaging modality of choice in identifying suppurative complications.
Sinus x-rays are less sensitive and not recommended in the diagnosis of sinusitis or its complications.
[

Kartagener's Syndrome :
 It's autosomal recessive disorder due to dysmotile cilia.
- The aberrant production or attachment of dynein arms can frequently be verified
on electron microscopy, and results in :
1- Impaired cilial function
2- Poor clearance of secretions
3- Consequent chronic secondary infections
 It is characterized by a classic triad of (3S) :
1- Situs inversus
2- Recurrent sinusitis
3- Bronchiectasis
]

 Typical radiographic finding is: dextrocardia (the apex of the heart is in the right chest)

Miscellaneous
Severe coughing
paroxysms

Unremitting
Asthma

 May result in 1- subcutaneous emphysema, wherein air leaks from the chest wall into the subcutaneous tissues
due to the high intra-alveolar pressure provoked by the cough. / By a similar process, pneumothorax can occur;

 Therefore, in such patients (i.e .. those with apparent subcutaneous emphysema secondary to severe coughing
paroxysms), Next step: chest x-rays must be obtained emergently to rule out pneumothorax
 Asthma is a common childhood illness characterized by airway hyperreactivity, bronchospasm, and inflammation.
 Approximately 10% of children with the disease come to the ED with unremitting asthma (i.e,continuous wheezing
despite adequate treatment).

 If the patient has: 1- Altered mental status 2- "silent chest" or absent air entry on examination,
3- along with hypoxemia & C02 retention
 it indicates an impending respiratory failure & needs  endotracheal intubation & mechanical ventilation
 Anaphylaxis is a severe allergic reaction that is rapid in onset and can cause death.
 Children with one or more first-degree relatives with an allergic condition ( eg. Eczema, asthma, food allergy) are
at high risk for developing allergic disease.

 Food allergies are caused by abnormal immunologic responses to food proteins that swiftly induce inflammation to

Food Allergy &
Anaphylaxis

an organ system :
- Anaphylaxis occurs when : the patient has allergic symptoms affecting > 1 organ system or
if the patient collapses after exposure to the food protein.

 Symptoms can involve the oropharynx, skin, gastrointestinal tract, lungs and cardiovascular system.
Triggers from hymenoptera
stings should prompt referral
to an allergist for:
venom immunotherapy

Patients suddenly developed respiratory distress, hoarseness, and urticaria after peanut ingestion and needs
immediate treatment with: intramuscular epinephrine
- Epinephrine is the only medication proven to prevent and reverse progression of anaphylaxis to anaphylactic shock.
- Its B2 agonist effect causes 1- bronchodilation
2- decreases the systemic release of inflammatory mediators.
- Its alpha agonist: causes vasoconstriction, which raises blood pressure and decreases upper-airway edema.

 Patient with a history of anaphylaxis should : 1- Avoid triggering food.
2- Carry self-injectable epinephrine at all times.

Vasculitis & Infectious Diseases
Kawasaki disease : acute vasculitic disease of the medium-sized arteries
 Its etiology is unknown, but there is some evidence to suggest it may be autoimmune in nature with an infectious trigger.
 Peak age at presentation is 18-24 months, (with 80% of cases occurring in children less than 5-years-old)
 Kawasaki disease is a clinical diagnosis :
- The patient must have fever > 39 C for 5 days + 4 out of the following 5 criteria:
1. Conjunctivitis (bilateral & nonpurulent )
2. Mucositis : Erythema, fissured lips, or a strawberry tongue
3. Cervical lymphadenopathy with at least one > 1.5 cm (usually unilateral)
4. Extremity changes: Erythema, Edema, or desquamation of hands & feet
5. Erythematous polymorphic rash on the trunk

To download the full file and the other USMLE
files, please click here to SUBSCRIBE and get a
lifetime membership.
 Other clinical findings may include: urethritis, orchitis, arthritis, or hepatitis.
Induration and erythema of a previous BCG vaccination site can also occur !

 Investigations : Supporting laboratory evidence can include:
1- Sterile pyuria
2- C-reactive protein level > 3
3- Albumin level <3
4- Erythrocyte sedimentation rate >40
5- Elevated:  ALT,  thrombocytosis leukocytosis (>12,000)
 Complications : Supporting laboratory evidence can include:

1- The most serious complication of is coronary artery aneurysm (10%-15%)
 and Myocardial infarction is a potential sequela.
All patients with Kawasaki disease should have baseline and follow-up
ECHO to rule out of coronary artery aneurysms.
 Treatment: Early treatment is associated with better outcome
includes 1- intravenousimmunoglobulin (IVIG) and
2- aspirin :
- Aspirin is usually given at high doses (80-100 mg/kg/day) initially  then decreased to a low dose (3-5 mg/kg/day)
for maintenance for another 6-8 weeks or longer depending on echocardiogram results.

Differential Diagnosis

Scarlet Fever
 Scarlet fever is caused by strains of Group A streptococcus that produce erythrogenic exotoxins.
 Mode of transmission & age of distribution: as streptococcal pharyngitis :
- Illness may follow a streptococcal pharyngitis, wound infections, burns, or streptococcal skin infection.
- Incubation period of 1 to 7 days
 followed by the illness acutely with Initial symptoms include:
fever, chills, toxicity + abdominal pain & pharyngitis
 within 12 to 48 hours: rash initially appears on the neck, axillae, and groin,
 Subsequently generalizes within 24 hours.
- Rash: - Punctate or finely Papular texture hence, the "sandpaper-like" description.
- Rash is blanchable on pressure.
- Rash fades by day 5-6 but residual petechial lesions are seen in cubital fossa (Pastia sign)
- Pharynx is typically erythematous, swollen and possibly covered with gray-white exudates.
Strawberry tongue is also a feature
- Circumoral pallor: area around mouth appears pale in comparison with extremely red cheeks
Towards the end of the first week, desquamation (from face down to trunk finally to hands & feet)

 Treatment is Penicillin V (drug of choice)
st

Erythromycin, Clindamycin, 1 generation Cephalosporins
are good alternatives for patients who are allergic to penicillin.

Herpangina
Etiology
Age
Seasonality
Clinical
Features








Treatment

 Supportive treatment

Herpetic Gingivostomatitis









Coxsackie A virus
3 – 10 years
Summer / early fall
Fever
Pharyngitis
Gray vesicles / ulcers on posterior oropharynx

Herpes Simplex virus type 1
6 months – 5 years
None
Fever
Pharyngitis
Erythematous gingival
Clusters of small vesicles on anterior oropharynx
Oral acyclovir

Photo
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Infectious mononucleosis
Serum sickness-like
reaction
 Caused by the Epstein-Barr virus (EBV)
 Clinical features:
1- Fever
2- Significant fatigue
3- Tonsillitis/Pharyngitis +- exudates
4- Posterior or diffuse cervical lymphadenopathy.
5- + - Hepatosplenomegaly


Polymorphous, maculopapular rash frequently develops after
administration of amoxicillin, ampicillin and other antibiotics.
 Diagnostic findings :
1- Positive hererophile antibody (Monospot) test "25% false
st
negative rate during 1 week of illness"
2- Atypical Lmphocytosis
3- Transient Hepatitis
 Differential Diagnosis :
 Although the clinical manifestations of streptococcal
pharyngitis are similar to those of infectious mononucleosis, 
the appearance of a rash after administration of amoxicillin is
characteristic of EBV infection.

 Cause: is a hypersensitivity reaction that occurs 1-2 weeks after
administration of certain drugs, such as penicillin, amoxicillin, TMPSMX and cefaclor (most classic association)
- It most commonly occurs in young children following the
treatment of viral infections with antibiotic agents.
 Mechanism of serum sickness-like reaction is not fully understood, BUT
like true serum sickness, symptoms of:
1- Fever,
2- Urticaria
3- Polyarthralgias
begin 1 to 2 weeks after administration of the offending agent.
Less common manifestations:
1- Headache
2- Edema
2- Lymphadenopathy
3- Splenomegaly less common
Serum sickness-like reactions are distinct from immediate hypersensitivity
reactions, which present with rapid-onset symptoms

 Management :
 Avoid contact sports for >= 3 week due to risk of splenic
rupture.

Henoch-Schonlein purpura
 A common vasculitic condition of childhood.
 It is commonly seen after an upper
respiratory tract infection / and more
common in males.
 The classic findings are :
1- Palpable purpura in the
lower extremities & buttocks.
2- Renal findings: hematuria & proteinuria.
3- Arthralgias: most commonly affect the knees & ankles.
4- When patients present with abdominal pain, the two common pathologies
which should be ruled out emergently are: 1- Gl bleeding
2- Intussusception
 These symptoms are always transient, and there is no permanent damage to
the joints

 Treatment includes: 1- administration of steroids
2- monitoring of renal function.

Childhood Exanthematous Fever
Measels

Rubella

(Rubeola)
Cause:

Exanthema subitum

(Germen measles)

(Roseola/HHV-6)
Cause:

1- High grade fever/anorexia with:
2- Non-productive Cough (Bronchitis)
3- Coryza (Rhinitis)
4- Non-purulent Conjunctivitis
5- Koplik's spots (pathognomonic)

Low grade fever with :
1- Conjunctivitis

Abrupt High grad fever for 3-4 days

Pathognomonic:
Koplik's spots
Bluish-white lesions appear on
erythematous buccal mucous
membranes,
st
nd
- opposite to 1 &2 upper molars
- sometimes on - inner conjunctivae
& - vaginal mucosa

Pathognomonic:
Tender and enlarged :
1- Occipital LNs
2- Post-auricular LNs

Exanthem :

Exanthem : appears 1-5 days later Exanthem :

Exanthem :

1- Blanching reddish-brown
maculopapular rash
2- Caphalocaudal & centrifugal
spread :
Starts on the face behind ears,
24 hours then to  neck
trunk  arms  lower limbs

th
1- Cephalocaudal spread of
1- Fever subsides on 5 day then:
blanching erythematous
2- Centrifugal spread of
maculopapular rash
maculopapular rash ( starts on
( starts on face & then spreads
trunk and then spread to
to trunk & limbs)
extremities sparing the face!
- Rash is lasting for less than 3 days

Sudden appearance of
"Slapped Cheeks" rash :
- Maculopapular
- Pruritic
- Worsen with fever & sun
Exposure

In adults:
Same as children + Polyarthrlagias
Diagnosis: mainly clinical
1- PCR
2- Serology for :
anti-rubella IgM & IgG

Starts on arms and spreading to
trunk and legs.

Prodrome: after 10 days

HHV-6

(parvovirus B19)

Germen measles
Prodrome: after 14-21 days

Rubeola virus

Cause:

Erythema infectiosum

Prodrome:

Cause:

parvovirus B19

Prodrome:
Very mild , or NO fever

2- Coryza
3- Cervical Lymphadenopathy
4- Forschheimer spotes ( rose spots
appear on soft palate before rash)
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Spares the palms & soles

Diagnosis: mainly clinical
1- PCR
2- Serology for anti-measles IgM &
IgG  4 fold increase in titres
3- Lab findings include :
leukopenia & lymphopenia
Complications :
1- Otitis Media 2- Pneumonia
2- Neurologic :
- Encephalitis
- Acute disseminated
encephalomyelitis (within weeks)
- Subacute sclerosing
panencephalitis (within years)
3- Gastroenteritis
Prevention :
- Live attenuated measles vaccine
Treatment :
1- Supportive care
2- Vitamin A for hospitalized children
- Vitamin A has been shown to:
a- reduce the morbidity & mortality
rates of patients with measles
through immune enhancement.
b- It also helps the gastrointestinal and
respiratory epithelium toregenerate.

Atypical measles occurs in persons
who have previously received
inactivated measles vaccine(measles
vaccine available now is a live one)
This form is potentially life-threatening,
and is characterized by:
1- Atypical rash (not maculopapular)
2- Absence of Koplik spots
3- Arthritis
4- Hepatitis
5- Lung involvement.
6- Edema of the hands & feet may occur.

Posterior cervical &
posterior auricular
lymphadenopathies are common

Complications :
1- Encephlitis
2- Thrombocytopenia
3- Congenital rubella syndrome:
st
(Risk is high in 1 trimester )
- Sensorineural hearing loss
- Intellectual disability
- Cardiac anomalies (PDA)
- Cataract - Glucoma
Prevention :
- Live attenuated rubella vaccine
Treatment :
1- Supportive care:
Acetaminphen
Patients can be infectious from
1 week prior to the onset of rash
to
15 days after

Complications :

Complications :

Most common cause of febrile fits
from rapid fever onset

1- Arthopathy
2- Aplastic crisis in SCC in HS
patient

Varicella :

Herpes zoster (shingles) is the reactivation of VZV and occurs in dermatomal distribution

 Highly contagious, self-limited viral infection caused by: Varicella-zoster virus (VZV), group of herpesviruses.
 Often, there is a history of exposure to infected individual, 90% of patient < 10 years old child.
 Prodrome: - Fever/Anorexia/Headche/malaise/ abdominal pain before the onset of the rash.
 Rash:
- Erythematous macules, papules, vesicles, scabbed lesions are present at the same time  Within days,
vesicles become turbid and then crusted.
- There is centripetal distribution: First on face and spread to trunk and extremities, (sparing palms & soles)
 Diagnosis: is mainly clincal: PCR test of swab from the vesicles.
 Complications :
1- Skin lesions may be superinfected by bacteria (Streptococcus pyogenes or Staphylococcus aureus).
2- Pneumonia in immunocompromised or pregnant patients.
3- Encephalitis.
4- Reye syndrome (associated with aspirin use)
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 Treatment :
1- For most immunocompetent children: Symptomatic for fever and pruritus
2-

For VZV pneumonia and for immunocompromised individuals: Acyclovir

Post-exposure prophylaxis :

 Patients age more than 1 year who are:
1- Nonimmune
2- Asymptomatic
3- Immunocompetent
 should receive the varicella vaccine for post-exposure prophylaxis in < 5 days.
- The vaccine is 70%-100% effective in preventing infection if given within 3-5 days
of exposure.
- Although it is ineffective in preventing infection >5 days after exposure, If
transmission did not occur during the initial exposure, it can produce immunity to
future exposure.
 Patients who are:
1- Nonimmune
2- Immunocompromised
 should receive passive immunoprophylaxis with varicella zoster
immunoglobulin (VZIG) within 10 days of exposure as
they are at risk for life-threatening complications  VZIG may not prevent infection BUT it can reduce severity  So, require close
monitoring for development of varicella infection as VZIG can prolong the incubation period beyond 1 month.

 Because the varicella vaccine is a live attenuated virus preparation, it is contraindicated in : 1- Pregnant women 2- Immunocompromised hosts.

Other causes of rash

Bacterial
Meningitis
First 2-3 months of life =
vaginal flora infection:
1- Group-B streptococcus
2- E.coli meningitis.
- is less frequent than
GBS meningitis.

 Neisseria meningitides is the most common cause of
bacterial meningitis in children & young adults in US.
 The mortality rate of meningococcal meningitis is
extremely high (15%).
 Children age < 2 years are at greatest risk for
contracting this illness 10 times higher than generally.
 75% of patients with Meningococcus meningitis
present with a petechial or purpuric rash that is
prominent on: It appears within 24 hours of the infection
1- Wrists 2- Axilla 3- Flanks 4- Ankles.
If fulminant,rapidly septic shock, DIC, acidosis,
adrenal hemrroage , renal & heart faliure




- It is the second most
 The long-term neurologic sequelae associated with
common cause of
bacterial meningitis are:
neonatal meningitidis.
1- Hearing losss
3- Listeria :
2- Loss of cognitive functions (due to the neuronal loss in
- is the third most common
the dentate gyrus of the hippocampus)
cause of neonatal meningitis.
3Seizures 4-Mental retardation 5- Spasticity/paresis
- It also tends to result in
 Treatment:
multiple abscesses and
- Initial empirical treatment from - age 3 months to 18 years: Vancomycin + either ceftriaxone or cefotaxime
pneumonia
(cefotaxime is generally preferred because ceftriaxone has been associated with biliary sludging )
Age 2 months to 12 years:
- less than 3 months of age: IV cefotaxime and ampicillin(which covers Listeria)
1- S.Pneumonai
- In Meningococcal meningitis: need high dose IV pencillin ASAP (Source: Kaplan)
2- Nisseria Meningitides
3- H.Influeza B (uncommon)

 Chemoprophylaxis: with rifampin for Neisseria meningitides & HIB (BUT NOT for S.pneumonia)

WaterhouseFriderichsen
syndrome

 In an infant with meningococcemia (meningitis + Purpuric body rash), watch out for Waterhouse-Friderichsen
syndrome, which is characterized by:
1- Sudden vasomotor collapse and
2- Skin rash (i.e. large purpuric lesions on the flanks) due to adrenal hemorrhage.
 Fulminant meningococcemia can occur after a meningococcus infection, and about 10-20% of infants present with
vasomotor collapse, large petechiae and purpuric lesions.  The condition carries an almost 100% mortality.

To download the full file and the other USMLE
files, please clickViral
here
to SUBSCRIBE and get a
Meningitis
lifetime membership.
(Encephalitis = meningitis + mental status changes)

- Infants are most commonly affected, and disease morbidity & mortality is highest in this group  incidence of viral meningitis decreases with increasing age.
- Symptoms: Present with a viral prodrome of constitutional and upper respiratorysymptoms with low-grade fever.  Over the next 36-48 hours, the patient
develops a high fever, headache, irritability, and nuchal rigidity. / Focal neurologic signs are not usually seen.
- Treatment is supportive; in most patients symptoms resolve within 7-10 days.

Enteroviruses

HSV
Encephalitis

 Almost 90% of cases are caused by non-polio enteroviruses such as echovirus and coxsackievirus
 The disease is usually abrupt in onset, with fever & impaired mental status. Meningeal signs are frequently absent.
 It most commonly affect temporal lobes of the brain  As a result, features such as:
1- Bizarre behavior
2- Hallucinations
3- Aphasia may be present.
 CSF findings are nonspecific, with: 1- Low glucose levels and 2- Pleocytosis.
 Diagnosis test of choice is CSF polymerase chain reaction (PCR) for herpes simplex virus DNA.
 Treatment: whenever there is a suspicion of HSV encephalitis, give IV acyclovir without delay i.e. waiting to do PCR

Varicella
Zoster
CMV
EBV & mumps

 Most common presentation is : 1- Cerebella ataxia 2- Acute encephalitis
 Occurs in :
1- Immunocompromised hosts ( NOT in immunocompletent)
2- Dissminated disease
3- Congenital infection
th
 Mild BUT with 8 nerve damage

TB Meningitis
 Mostly affects brainstem : 1- Cranial Nerves III, VI , VII palsies
2- Communicating hydrocephalus

Guillian-Barre Syndrome
 Immune mediated demyelination of the peripheral nervous system often triggered by an infection (classically Campylobacter jejuni).
 Suspect Guillain-Barre syndrome in a child who : Presents with  ascending polyneuropathy 1 week after an apparent viral infection.
 Symptoms: Pathology involve:
1- peripheral motor nerves (mainly)
- Initial symptoms of tingling or pins-and-needles sensation & weakness in the legs  that spreads to trunks  upper limbs
 bulbar & may respiratory muscles (leading to their paralysis) : compromised respiration and swallowing
2- Sensory nerves
3- Autonomic nerves : 1- Dynamic blood pressure 2- Heart rate 3- Hypotension
Final stage may include: 1- Dlaccid paralysis 2- Decreased deep tendon reflexes
3- Nerve conduction velocities indicating demyelinization: 1- Reduced conduction velocity 2- Normal amplitude
 Investigations: CSF analysis reveals: 1- Significantly elevated protein levels and 2- Mildly elevated cells (albumino-cytologic dissociation)
 Treatment :
1- Plasmapheresis or
2- Human immunoglobulin.
Recovery follows the inverse order of the initial progression of the disease

Brain abscesses
 Symptoms: Can present with :
1- Fever  presents in less than half of cases (therefore not reliable sign)
2- Headache  most common symptom (but very non-specific)
3- Focal neurologic signs  develop in 50% of patients, usually days to
weeks after onset of headaches

4- Seizure
5- Spasticity
6- Signs of increased ICP  Papilledema (in 25%) is a later sign and
indicates significant cerebral edema
 Risk Factors: increase the risk of developing a brain abscess :
1- Otitis media  important cause of brain abscesses
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 Investigations : CT or MRI scan will show ring-enhancing lesions.

 Presentation:

- Child less than 5 years old and nontoxic appearing
- Unilateral , rapidly (acute/subscute) enlarging ( size ) , tender and fluctuant
mass (warm, erythematous and usually 3 to 6 cm in size)
in the neck suggesting cervical lymphadenopathy.

 Organisms: 1- Staphylococca aureus ( the most commont pathogen) followed by

2- Group A streptococcus
 Treatment : 1- Incision & drainage of the mass plus
2- Antibiotic active against these 2 types of organisms :

- Antibiotic of choice is Dicloxacillin.
- Other effective antibiotics include Cephalexin or
Clindamycin.

Neonatal Spesis
 Presentation :
- Often presents with
1- Fever or hypothermia
2- Poor feeding
3- Irritability or lethargy
4- Jaundice (D.D of neonatal jaundice)

 Causes :
1- Group B streptococcus is the most common cause of neonatal sepsis,
GBS part of normal vaginal flora & is transmitted to infants during passage through birth canal

infection presents either as: early-onset sepsis or late-onset sepsis :
- Early sepsis (presents within the first week of life) + involves several organs.
Symptoms include:
1- Respiratory failure 2- DIC 3- Acute tubular necrosis
4- Meningitis :
Infants with meningitis rarely present with classic findings (such as neck stiffness or
Kernig's or Brudzinski's signs)  As a result, all infants with a suspected diagnosis of
sepsis should be evaluated with: 1- Blood cultures & 2- Lumbar puncture

It is usually refractory to therapy and quickly evolves to shock, coma & death.
- Late sepsis :
 Late-onset GBS infection is usually a focal infection, most frequently meningitis (75%)
although: arthritis, osteomyelitis, cellulitis and UTI may also occur.
 Meningitis is confirmed by: positive blood or cerebrospinal fluid cultures,
 If the mother has already received antibiotics, culture results may be negative
and alatex agglutination test may be more helpful.
 E. coli meningitis is the second most common cause of neonatal meningitidis.
 Listeria is the third most common cause of neonatal meningitis It also tends to
result in multiple abscesses, pneumonia and meningitis.

Temporal Brain Abscess

Cat-Scratch Disease (Bartonella)
 Etiology: Bartonella henselae ( facultative intracellular gram – ve Bacteria)


It may be transmitted by: a cat scratch , cat bite, or flea bite. It is commonly seen in young, immunocompetent individuals.

 Presentation :

- Constitutional Symptoms: Fever / Anorexia/ Headache / Malaise
- one or more 3-5 mm papular, vesicular lesions along the linear scratch + hall mark: chronic regional lymphadenitis
(most common cause of lymphadenitis lasting > 3 weeks which is tender & maybe suppurative)
- Less common: abdominal pain/ weight loss / Hepatosplenomegaly
- Atypical presentation: Parinaud Oculoglandular Syndrome:
Occurs after rubbing the eye after touching a pet :
1- Unilateral Conjuctivitis
2- Preauricular Lymphadenopathy
3- Cervical Lymphadenopathy
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 Diagnosis : Clinical Diagnsis with a history of cat scratch
- Tissue specimen demonstrating a positive Warthin-Starry stain (shows gram negative bacilli)
- Positive B. henselae antibody (IgG / IgM) test


Treatment: short course is recommended of 5 days of Azithromycin.

Cat Bites (Pasturella multocida)





Cat bites are of significant concern because these often result in deep puncture wounds
Furthermore, infection of wounds with Pasturella Multocida ( gram – ve backeria, penicillin-sensitive coccobacillus ) tends to
develop quickly and is associated with:
- Considerable pain , Erythema , Swelling
- Localized cellulitis can develop sub acutely
- in some cases, systemic effects (ie fever and lymphadenopathy) may arise.
Treatment:
1- For prophylactic treatment (recommended in such cases)
2- For treatment of minor cat bite wounds
 with: Amoxicillin/clavulanate for 5 days

Dog Bites (Rabies)


Rabies: A dog bite may result in rabies, which is fatal.



Know the guidelines for post-exposure rabies prophylaxis :
- In any dog bite, an attempt is made to capture the dog :
1- If the dog is not captured :
- it is assumed rabid, and post-exposure prophylaxis is indicated (consists of both active and passive immunization).
2- If the dog is captured and does not show signs of rabies:
- it is kept for observation for the development of rabies for 10 days.
- If it develops any features of rabies, post-exposure prophylaxis should be started immediately.
- The dog’s diagnosis is confirmed by fluorescent antibody (FA) examination of the brain.
3- For exposures involving the head and neck  Post-exposure prophylaxis should be started immediately

Bites:
- The drug of choice for dog , cat or human bites is amoxicillin-clavulanate as prophylaxis and treatment.
- A clenched fist injury is a bite wound to the hand incurred when a pesron’s fist strikes an opponent’s teeth.
These infections are usually polymicrobial and thus coverage for gram positives, gram negatives, and
anaerobes should be provided.

Mycotic Infections
Oral Candidiasis (Oral thrush) :




Candida
Most human infections
with C.albicans part of
normal GIT & vaginal
folars of adult

White plaques with punctate bleeding in scraping.
Seen with:
1- Recurrent or consistent antibiotic use. 2- Immunodeficiency 3- Normally in breast-fed infants
Treatment :
- Oral Nystatin
- If recalcitrant or recurrent  single-dose fluconazole

Diaper Dermatitis :






Confluent, papular erythema with satellite lesions
Treatment :
- Topical Nystatin
- If significantly inflamed  add 1% hydrocortisone for 1-2 days.
Soil contaminated with bird droppings, or in fruits and vegetables.
Predominant fungal infection in immunocompromised patients ( mostly in HIV patients ) /
rare in children or immunocompetent.
Clinical presentation:
- Inhalation of spores, disseminate to brain, meninges, skin, eyes and skeletal system forms
granulomas
- Pneumonia is the most common presentation.
Diagnosis : - Latex agglutination – cryptococcal antigen in serum ( most useful for CSF infections ).
Treatment :
- If immunocompetent and only mild disease  Oral fluconazole for 3-6 months
- If otherwise  Amphotericin B + flucytosine
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- In HIV patients  Lifelong prophylaxis with fluconazole



Prevalence: It is endemic in the southwestern US as well as central and south america
Mode of transmission: Inhaled arthroconidia from dusts ( No person to persion spread)



Clinical features :
1- Pulmonary infection :
- Dry , non-productive cough
- X-ray : 1- Localized pulmonary infiltrate, 2- Hilar adenopathy and/or 3- Pleural effusion
2- Cutaneous findings :
- Maculopapular rash
- Tibial Erythema nodosum

Coccidiomycosis
(San Joaquin Fever/
Valley Fever)








Histoplasmosis
Skin lesions are
uncommon

Disseminated Coccidiomycosis: Occurs in HIV patients  can be fatal
- Triad: 1- Flu-Like symptoms +- chest pain 2- Maculopapular rash 3- Erythema Nodosum
Treatment :
- Mild disease  Conservative.
- If without improvement  oral itraconazole
- Progressive pulmonary disease or disseminated infection amphotericin Bfollowed by lifelong itraconazole
The amphotericin decreases the fungal load and the itraconazole prevents relapse.
Prevalence: It's the most common in southeastern, mid-atlantic, and central US.
Etiology: Histoplasma Capsulatum – Soil contaminated with bird droppings
Mode of transmission: Inhalation of micronidia – proliferates as yeast
Clinical features: it causes Pneumonia
1- Acute pulmonary Histoplasmosis :
- Flue-like symptoms in children ( cough , fever , malaise )
- Bronchopneumonia ( Chest X-ray if symptomatic shows : patchy bronchopneumonia + hilar adenopathy )
- Fungus targets histiocytes and the RE system, it may cause:
1) Lymphadenopathy 2) Hepatosplenomegaly 3) Pancytopenia
2- Chronic pulmonary Histoplasmosis :
- Seen in adults / rare in children  Centrolobular Emphysema
3- Disseminated Histoplasmosis : (more common in HIV patients)
- Diagnostic clue: palatal ulcers
• CXR: Hilar lymphadenopathy with or without areas of pnemonitis.






Blastomycosis
Infection in immunocompromised
hosts is uncommon

Spreads hematogenously.



Treatment : as Coccidiomycosis
Prevalence: It's endemic in the south-central and north-central US.
Mode of transmission: Blastomycosis is associated with contact with soil or rotting wood.
Clinical features: It usually affects the lungs, skin, bones, joints (Osteolytic bone lesions) , and prostate.
1- Primary pulmonary infection is asymptomatic or presents with flulike symptoms.
2- Cutaneous disease is either verrucous or ulcerative.
Verrucous lesions are initially papulpustular,and then progressively become crusted, heaped up,and warty,
with a violaceous hue. These lesions have sharp borders, and may be surrounded by microabscesses.
Diagnosis: Wet preparation of purulent material expressed from these lesions shows the yeast form of organism.
CXR: shows: multiple nodules or dense consolidation

Botulism
Clostridum botulinum is most common etiologic agent and is usually transmitted through food, especially honey, which is the carrier in 1/3 of cases

Infantile Botulism

Adult Botulism

 In the infantile form of botulism, the causative organism gains
entry through the food and produces the toxin in the
intestinal tract, which subsequently triggers the symptoms.

 This one is caused by ingestion of preformed toxins.

 TOXIN is a protease that blocks acetylcholine release.
 Clinical Features:
- Infants typically present between 2 weeks - 9 months with:
1- Constipation & poor feeding.
2- This is followed by :
- Progressive hypotonia
- Weakness
- Loss of deep tendon reflexes
- Cranial nerve abnormalities (impaired gag reflex)
- Respiratory difficulties.
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3- Signs of autonomic dysfunction such as:
- Hypotension
- Neurogenic bladder
can occur early in the course of the disease.

Congenital Syphilis
 Congenital syphilis is contracted through the transplacental transmission of Treponema pallidum.
 Clinical Features: Most infants born with congenital syphilis are initially asymptomatic.
1- Early Manifestations : present with:
- Rhinorrhea.
- Cutaneous lesions on the palms and soles
- Hepatosplenomegaly , Jaundice
- Anemia
- Radiographs demonstrate: 1) Metaphyseal dystrophy 2) Periostitis.
2- Late Manifestations: (presenting after two years of age)
- Frontal bossing
- Interstitial keratitis
- Saddlenose
- Hutchinson teeth  figure
- High arched palate
- Perioral fissures.
These late manifestations can be prevented with early treatment of the infant.
 Investigations:
- Diagnosis of syphilis is made with serologic testing.
1- Initial screening is with nontreponemal tests such as 1- Venereal disease research laboratory (VORL) test,
2- Rapid plasma reagin (RPR) test,
3- Enzymeimmunoassay (EIA) test;
2- Confirmatory testing is with treponemal tests such as 1- Fluorescent treponemal antibody absorption (FTA-ABS) test or
2- Treponema pallidum particle agglutination assay (TPPA)
 Treatment: Parenteral penicillin G is the treatment of choice for syphilis.

HIV in a New Born
 Clinical Features: The disease progresses more rapidly in neonates and infants.
- At birth: Infected infants are generally asymptomatic at birth.
- First symptoms: usually appear in the first month :
1- Persistent oral thrush 2- lymphadenopathy
3- hepatosplenomegaly
- More severe symptoms subsequently develop, such as:
1- Intractable diarrhea
2- Refractory infections 3- failure to thrive.
- Half of HIV positive children develop AIDS in the first year of life, with an average survival rate of 3 years.

 Investigations :
- In neonates, serologic testing is not useful for HIV diagnosis because of the passage of maternal antibodies to the fetal
circulation through the placenta.
- PCR, viral culture, p24 antigen testing are more appropriate; HIVinfection is confirmed if at least two of these tests are positive.
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Acute Otitis Media

 Etiology:
Bacterial :
- Streptococcus pneumonia " Most common causative organism is" (40% of cases), followed by :
- Non-typable Haemophilus influenza (25-30%)
- Moraxella catarrhalis ( 10-15% ).
-5% of cases are caused by other bacteria (e.g., Group A streptococcus, Staphylococcus aureus, and Pseudomonas aeruginosa).
Virus : (About 30% of cases)
- Most commonly: 1- Respiratory syncytial virus 2- Rhinovirus.

 Risk Factors :
1- Age (6-36 months) 2- Low socioeconomic status 3- Use of formula milk 4- Caretaker smoking,
5- Respiratory allergy 6- Craniofacial anomalies
7- Chronic middle ear effusion.
 Complications :
1- Chronic suppurative otitis media 2- Acute mastoiditis
3- Labyrinthitis
4- Facial paralysis
5- Cholesteatoma
6- Tympanosclerosis
7- Perforation,
8- Conductive hearing loss,
9- Permanent sensorineural hearing loss.
 Treatment :
- First-line treatment is a 10-day course of Amoxicillin.
- If this regimen fails  alternatives: 1- Amoxicillin-clavulanic acid
2- Cefuroxime axetil
3- IM ceftriaxone

Reye's Syndrome :
It is also known as Fatty Liver with Encephalopathy
 It is seen exclusively in children younger than 15 years of age,
 and is preceded by an URT infection with influenza or varicella in (60-80%)
 Treatment with salicylates significantly increases the likelihood of developing
Reye syndrome.
Aspirin is therefore generally contraindicated in children,
except in the treatment of Kawasaki disease
 Pathophysiologically:
- Reye syndrome is characterized by diffuse mitochondrial injury that
leads to nausea, vomiting, headache, excitability, delirium,
combativeness, hypoglycemia, liver failure and progressive CNS damage.
- Histologically 1- Extensive fatty vacuolization &
2- Microvesiculra steatosis of the liver without inflammation
- The liver is enlarged but there is no icterus.
- Important laboratory findings include:
1- Elevated serum aminotransferases
4- hypoglycemia

2- Elevated ammonia levels
5- Metabolic acidosis

3- PT prolongation

- The mortality rate is approximately 30-35%
- Treatment consists of administration of glucose with FFP and mannitol to decrease cerebral edema.

Febrile Seziures :
 Diagnostic criteria:
1- Children aged 3 months to 6 years
2- Febrile seizure is classified as either simple or complex.
- Simple febrile seizure:
-- is a generalized tonic-clonic seizure
-- that lasts < 15 minutes
-- usually occurs once in a 24-hour period.
-- It does not cause permanent brain injury or
significantly increase the child's future risk of epilepsy.
Although febrile seizures can recur, children who experience simple febrile
seizures are less likely to have a recurrence.

- Complex febrile seizure:
-- is diagnosed if the seizure is focal
-- that lasts >15 minutes
-- Occurs more than once with a total duration of seizure > 30 minutes.
-- Children with complex febrile seizures are at an increased risk for
future febrile or a febrile seizures, especially if there is a family
history of epilepsy in a parent or sibling.
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 Febrile seizures are most commonly associated with:
viral illnesses or bacterial infections (e.g .. otitis media).
 Differential Diagnosis:
1- A complete history and physical examination should be done in all
patients with febrile seizures to identify the source of the fever and rule
out serious intracranial infections (e.g .. meningitis)
 Investigations :
- Routine laboratory tests are NOT usually indicated unless an infectious source is not identified.
- Once an intracranial infection has been ruled out, the patient can be treated for the fever and underlying infection.
- The patient can then be discharged home with parental education about the use of antipyretics and seizure precautions.
Febrile Seizure  Rule out serious brain infections, prescribe antibiotics & antipyretics & send home.

Rheumatic Fever :
 Rheumatic fever occurs as a complication of pharyngeal infectionwith group A
beta-hemolytic Streptococcus (GAS).
 Mitral stenosis almost always is due to rheumatic fever.
 Diagnostic criteria:  See table
- Diagnosis is made if two major or one major and two minor criteria (Jones criteria)
- In addition to evidence of recent streptococcal infection (via detection of
anti-streptolysin antibodies, cultures and other various antigen detection kits).
 Treatment :
- All patients with an initial diagnosis of rheumatic fever should be treated with
antibiotic therapy to eradicate GAS regardless of the presence or absence of
pharyngitis at the time of diagnosis.
 Prophylaxis :
- Patients with a history of rheumatic fever are at high risk for recurrence and
progression of rheumatic heart disease with repeated episodes of GAS pharyngitis
- All such patients should receive continuous antibiotic prophylaxis to
prevent recurrent GAS pharyngitis.
- The preferred regimen is administration of IM benzathine penicillin G
every 4 weeks.
- Total duration of antibiotic prophylaxis depends on severity of disease
(Table )
 Differential Diagnosis :
Juvenile rheumatoid arthritis (JRA) :
- is diagnosed by arthritis that is present for greater than 6 weeks.
- Systemic symptoms including a rash can be seen in children with JRA,
BUT the arthritis is usually not migratory.

Neurology
Seziures
Partial
Arises from a discretefocus in the brain

Clinical features

Simple

12312-

Complex

3-

Partial seizures with
2ry generalization

412-

EEG

May have aura (if unusual smell  olfactory hallucination)
No Loss of consciousness
No post-ictal confusion
No aura
1- Normal EEG or may show
Brief (lasting for a few minutes) Loss of
brief discharges.
consciousness / staring spells
2- Unlike in absence seizures,
Typically Automatism (Lip smaking,
hyperventilation during the
swallowing, picking movements of hands)
EEG cannot simulate a
during their loss of consciousness
complex partial seizure
Post-ictal confusion
Loss of consciousness
usually have tonic-clonic manifestations

treatment
st

1 lines treatment :
-Phenytoin and
- Carbamazepine
Both drugs work by blocking
the voltage-dependent Na
channels on the neuron's
membrane.
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Brain diffusely from the beginning of theevent

Tonic Clonic
(grand mal)

Absence
(Petit mal)

1- Preceding aura
2- loss of consciousness
3- Tonic contractions lasts 10-20 seconds ,
followed by clonic rhythmic contractions,
alternately flexing and relaxing
4- Post-Ictal confusion.
1- No aura
2- Sudden cessation, without warning of
ongoing mental activity.
3- Each episode lasts typically < 30 seconds
4- Minor motor symptoms are common,

(complex automations & clonic activities do not occur)

5- Return of consciousness is abrupt,
6- No postictal somnolence or confusion.

st

1 lines treatment :
-Phenytoin and
- Carbamazepine
Diagnosed best with EEG:
Typical
Atypical
Lasts < 30 sec.
Lasts > 30 sec.
3Hz spike and
< 2.5 Hz with
generalized wave
slow spike
elicited by :
and wave
- Hyperventilation
- photic stimulation
- sleep

st

1 line= Ethosuximide
nd

2 line= valproic acid

Myoclonic
1- Jack knife seizure
2- Brief symmetric muscle contraction and
loss of body tone

1- Valproic acid
2- Zonisamide

Infantile Spasm (west syndrome)
-Caused by:
increased corticotropin
levels

-Most common
association :
1- Down's Syndrome
2- Other:Tuberous sclerosis

1- Symmetrical contraction of neck, runk and
extremities.

Hyperarrhythmia
(Asynchronous Chaotic bilateral
spike and wave pattern, very
high voltage)

1- ACTH (IM)
2- Prednisolone

Juvenile Myoclonic Epilepsy
Present in adolescent

1- Unilateral or bilateral myoclonic jerks
2- In morning
3- Symptoms ppt by sleep deprivation

Irregular spike and wave

1- Valproic acid

Note:
1- Although Vigabatrin is drug of choice for Infantile spasm but the best drug used in USA is I/M ACTH b.c of side effects associated with vigabatrin.

Todd's Palsy :
 Todd's palsy is characterized by transient hemiplegia that occurs after a seizure.
 Postictal paralysis (Todd's paralysis) may follow generalized as well as focal seizures.
 The exact pathophysiology of this condition is not well understood, but most probably involves alteration in neuronal electrical activity.
 The motor deficit usually improves rapidly with restoration of the function within 24 hours. .

Lennox-Gastaut syndrome :
- Usually presents in childhood as : 1- Seizures of multiple types 2- Impaired cognitive function 3- Slow spike-and-wave activity on EEG

Breath holding spells :
 Breath holding spells are episodes of apnea (occur in children ages 6-18months) that are sometimes associated with a loss of consciousness.
 Precipitated by frustration, anger, or pain.
Classically, the child gets frustrated and holds their breath, which may lead to loss of consciousness followed by spontaneous resolution.

 Unlike a seizure, there is NO incontinence or postictal phase
 Clinical features:
 These spells can be simple, cyanotic, pallid, or complicated.
1- In simple breathholding spell : there is NO change in circulation or oxygenation
2- Cyanotic spells are associated with cyanosis during the spell, and may be
associated with hypoxia and decreased blood flow to the brain.
BUT usually have no long-term adverse effects from the episode
3- Pallid spells: - usually occur after painful events or minor trauma,
- Affected child has pallor
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4- Complicated breath holding spells are a more severe form of the cyanotic or pallid types with associated seizure-like activity , BUT EEG is normal

 Diagnosis: Based on the clinical history

 Treatment: No treatment is necessary for breath holding spells, and affected children will eventually stop having episodes

- The most important step in managing affected patients is reassuring the parents that episodes are not harmful & won't have any long-term effects.
- Since iron deficiency anemia may be associated with breath holding spells, patients are tested to rule-out anemia as a predisposing cause
Should be treated with iron supplementation.

Cerebral Palsy :
 Disorders of motor function resulting from CNS damage:
1- In utero (Most cases result from parinatal complications)
2- Infantile development(Less than 2 years).

 Risk factors :
12345678-

Prematurity
Intrauterine growth restriction
Birth trauma
Neonatal seizures
cerebral hemorrhage
perinatal asphyxia
Multiple births,
Intrauterine infection (chorioamnionitis)

 Types :
1- Spastic: spastic paresis of multiple limbs
2- Dyskinetic: choreoathetoid, dystonic, or ataxic movement
disorder

 Clinical features : Some patients may exhibit symptoms of both types
1- Spastic CP have :
- Multiple limbs with increased tone,
- Increased DTRs,
- Weakness, gait abnormalities
- Frequent mental retardation.
2- Dyskinetic CP have :
- Choreoathetoid
- Dystonic, or
- Ataxic movements
 that worsen with stress
- Difficulty speaking (i.e., dysarthria).
Both types of CP can include:
- Hyperactivity
- Seizures
- Limb contractures

 Treatment :
1- Pharmacologic therapy (e.g., botulinum toxin, dantrolene,
baclofen, benzodiazepines),
2- physical therapy, bracing, and surgery can be used to alleviate contractures and improve function.
3- Speech therapy is useful for dysarthria.
4- Special education is needed for patients with intellectual disability.
5- Social and psychological support will be needed to help parents coordinate the many services needed for chronic care.

Neurocutaneous Syndrome
Neurofibromatosis
Neurofibromatosis 1

Neurofibromatosis 2

(von Recklinghausen's syndrome)

12345-

Mutaion on chromosome 17
Mutaion on chromosome 22
both types are autosomal dominant inheritance
Café-au-lait spots (at least 5 mm)
1- Ear: Bilateral acoustic neuromas
Axillary/groin freckles
2- Eyes: Posterior subcapsular Cataracts
Peripheral neurofibromas
Iris: Lisch nodules in > 90%
Macrocephaly, short stature, learning disabilities, feeding problems

Tuberous sclerosis
Autosomal Dominant inheritance the majority of features seen in TS are neuro-cutaneous
Cigarettes and coffee with a rough stupid person with a butterfly on his nose while he is dancing
Cigarettes (ash) - coffee (café-au-lait) - stupid (intellectual and developmental) - dancing (eplipsy)
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Cutaneous features :

Depigmented 'ash-leaf'
spots

Shagreen patches

Adenoma sebaceum

Subungual fibromata

Café-au-lait spots

which fluoresce under UV
light

Roughened patches of skin
over lumbar spine

butterfly distribution over
nose

Fibromata beneath nails

may be seen

Neurological features :

Also

• Developmental delay
• Epilepsy (infantile spasms or partial)
• Intellectual impairment

• Brain: Gliomatous changes can occur in the brain lesions
• Retinal hamartomas: dense white areas on retina (phakomata)
• Heart: Rhabdomyomas
• Renal angiomyolipomata

Sturge-Weber syndrome
Cutaneous features :
1- Port wine stains (nevus flammeus) along the territory of trigeminal nerve (in V1 cranial nerve distribution)
Neurological features :
Skull x-rays:
taken after the age of 2 years, reveal:
1- Angiomatous malformations of the brain
2- Seizures ( focal or generalized )
gyriform intracranial calcifications
that resemble a tramline
3- Hemiparesis & Hemisensory disturbance
Eye: 1- Hemianopia 2- Ipsilateral Glaucoma
Treatment: 1- Evaluate for glaucoma: reduce IOP 2- Treat Seziures : Anti-convulsives
3- Argon laser therapy is successful in removing the skin lesions

Differential Diagnosis: Other Cutaneous Lesions
Diagnosis

Figure

Description
Blue/gray macules on:

Mongolian spots

1- presacral back

Association

Management

Usually fade in first few
years

Rule out child abuse

2- posterior thighs
Non-toxic neonate in
nd
2 day of life with :
Erythema toxicum

Strawberry
Hemangioma

Benign, self-limited
condition

Erythematous papules &
vesicles surrounded by
patches of erythema and
eosinophils in skin lesions
Red, sharply demarcated,
raised lesions.
-Appearing in first 2 months
- rapidly expanding,
- then involuting by
age 5–9 years

Consider underlying
organ involvement with
deep hemangiomas.
- If it involves the larynx,
it can cause obstruction.
- May cause high output
cardiac failure when large.

Treat with:
1- steroids
or
2- pulsed laser
if large or interferes with
organ function.

Von Hippel-Lindau syndrome:
 Autosomal dominant condition predisposing to neoplasia.
 Cause: It is due to an abnormality in the VHL gene located on short arm of chromosome 3
 The key features for Von Hippel-Lindau syndrome are : Retinal & cerebellar hemangiomas
 Retinal hemangiomas are bilateral in 25% of patients and may lead to vitreous hemorrhage
 Features:
The key features for Von Hippel-Lindau syndrome are :
1) Retinal hemangiomas : Bilateral in 25% of patients  and may lead to vitreous hemorrhage
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2) cerebellar hemangiomas : Can secret crythyropiotiene that causes secondary polycythemia

3456-

Renal cysts (premalignant)  Renal Cell carcinomas
Extra-renal cysts: epididymal, pancreatic, hepatic
Pheochromocytoma
Endolymphatic sac tumours

Friedreich's Ataxia :
 It is the most common of the early-onset hereditary ataxias.
 It is autosomal recessive, trinucleotide repeat disorder characterized by a GAA repeat in the X25 gene on chromosome 9 (frataxin).
 The typical age of onset is 10-15 years old (Symptoms usually begin before 22 years of age)
Progressive disorders , wheelchair bound by the age of 25, with death occurring by 30-35 years of age
(The median survival after disease onset rarely exceeds 20 years)
 Genetic counseling is recommended for prenatal diagnosis for parents with one affected child.
 Neurological Manifestations :
1- Cerebellar ataxia  wide-based gait with constant shifting of position to maintain balance.
2- Spinocerebellar tract degeneration  decreased vibratory and position sense in the lower extremities
3- Pyramidal tract degeneration  1- Absent ankle jerks bilaterally / 2- Dysarthria
4- Feet are deformed with high plantar arches
 Non-Neurological Manifestations :
1- Concentric hypertrophic cardiomyopathy (Develop in up to 90% of cases)
2- Diabetes mellitus
3- Skeletal deformities , e.g.: - Scoliosis

- Hammertoes: Feet are deformed with high plantar arches
The most common causes of death are cardiomyopathy and respiratory complications
 Investigations :
1- MRI of the brain and spinal cord shows: marked atrophy of the cervical spinal cord & cerebellar atrophy.
2- Nerve conduction velocity results are within normal limits
3- EKG shows T-wave inversions in the inferior & lateral chest leads.

- FA is associated with necrosis and degeneration of cardiac muscle fibers leading to :
1- Myocarditis  T-wave inversion in this case is most likely due to myocarditis
2- Myocardial fibrosis
3- Cardiomyopathy
4- Cardiac arrhythmia & CHF contribute to a significant number of deaths
[Remember the differential for T-wave inversion: 1- Myocardial infarction 2- Myocarditis 3- Old pericarditis
4- Myocardial contusion 5- Digoxin toxicity

Soft Palate Trauma :
 Children who have trauma to the soft palate with a sharp object can either:
1- compress the internal carotid artery (causing a thrombosis that embolizes to the brain and causes stroke) or
2- dissect the internal carotid artery (leading to ischemic stroke).
 The onset of symptoms can be delayed up to 24 hours after the traumatic episode.
 Diagnosis: should be suspected clinically and can be confirmed with imaging studies, such as MRI/MRA of the brain.
 Treatment is somewhat controversial and ranges from 1- Close observation with supportive care to
2- Aggressive treatment with anticoagulation, with similar outcomes.

Migraine Headaches :
 Migraine headaches are the most common cause of headaches in the pediatric population.
 Occurs before the age of 20 years. (in 50% of cases)
 Migraine with aura tends to be easier to diagnose with a typical aura being progressive in nature and may occur hours prior to the headache.The
aura can be:
1- Visual (e.g., blurred vision, scotoma, photophobia, distortion of objects) or
2- Sensory (e.g., perioral paresthesia, numbness of extremities, shoulder pain, abdominal pain, otalgia).
 Diagnosis:
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Migraine headache is a clinical diagnosis, and further investigations are not usually indicated, Neuroimaging is required only when:
1- there are behavioral changes,
2- Decline in school performance,
3- decline in growth parameters,
4- early morning headaches,
5- seizures,
6- abnormal neurologic findings.

No investigations are needed in the case of migraine headache, unless 1- neurological exam is abnormal and/or 2- Fever is present
 In complicated migraines, neurologic signs (e.g., basilar signs, ophthalmoplegia, or hemiparesis) may present, although work-up reveals nothing abnormal.
 Treatment : The initial treatment is 1- acetaminophen or NSAIDs & 2- reassurance
From MRCP :

A
B
C
D

At least 5 attacks fulfilling criteria B-D
Headache attacks lasting 4-72 hours* (untreated or unsuccessfully treated)
Headache has at least two of the following characteristics:
1. Unilateral location*
2. Pulsating quality (i.e., varying with the heartbeat)
3. Moderate or severe pain intensity
4. Aggravation by or causing avoidance of routine physical activity (e.g., walking or climbing stairs)

During headache at least one of the following:
1. Nausea and/or vomiting*
2. Photophobia and phonophobia
Not attributed to another disorder (history and examination do not suggest a secondary headache disorder or, if they do, it is ruled out by appropriate
investigations or headache attacks do not occur for the first time in close temporal relation to the other disorder)
*In children, attacks may be shorter-lasting, headache is more commonly bilateral, and gastrointestinal disturbance is more prominent.

E

Infantile Hydrocephalus :
 On review of growth charts, children with hydrocephalus have a head circumference is rapidly increasing in size to greater than the 97" percentile.
 Clinical Findings: see the table 
 The best diagnostic approach in symptomatic children with rapidly increasing head
circumference is to perform diagnostic imaging :
12-

Infant who is acutely symptomatic CT scan of brain is the best initial choice
and will reveal ventricular dilation
In stable and asymptomatic infant, a sedated MRI could be considered to
spare the child radiation exposure.
Both CT and MRI would provide much greater detail than ultrasound, which
requires a widely open anterior fontanelle and is most useful in infants under 6 months of age.

Communicating (Non-obstructive)
Dysfunction of subarachnoid cisterns or arachnoid villi
1- Subarachnoid Hemorrhage
2- Meningitis
3- Leukemic Infiltrate

Non-Communicating (Obstructive)
Obstruction of CSF circulation in 4th cerebral ventricle
1- Blockade of cerebral aqueduct.
2- Arnold chiari malformation II
3- Dandy walker malformation :
- Cystic expansion of 4th ventricle;
- Associated with Agenesis of cerebellar vermis & corpus callosum
- Presents with 1- Increasing head size
2- Prominent occiput,
3- Cerebellar ataxia
4- Delayed motor development

 Treatment:
Treatment of hydrocephalus consists of a shunt that is placed from the ventricle to the peritoneum, pleura, orright atrium; which allows the
excess CSF to drain rather than continue to collect in the ventricles.

Oncology
Leukemia
Acute Lymphoblastic Leukemia
- Predominant cells are of Lymphoid origin
- Most ALL originates in B-Cell Precursors

Cells of Origin

Acute Myelocytic Leukemia
- Predominant cells are of myeloid origin

- Philadelphia chromosome
t (9:22) or BCR-ABL genes
* is almost always seen in CML
* BUT may also be seen in about 5% of ALL

Child from 2 – 10 years , with:
1- Exertional Dyspnea / Pallor
2- Easy bruising / purpura
3- Infections:
- High grade fever
- Otitis Media
- Sore throat
4- Lymphadenopathy
5- HepatoSplenomegaly
- Anemia - Thrombocytopenia - Neutropenia

- Both Children & Adult affected :
1- Exertional Dyspnea / Pallor
2- Easy bruising / purpura
3- Infections:
- High grade fever
- Otitis Media
- Sore throat
5- HepatoSplenomegaly
6- Mucosal Bleeding & Ocular hemorrhage
- Anemia - Thrombocytopenia - Neutropenia
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Clinical Features

Lab

- Lymphoblasts (Large nuclei & Prominent nucleoli)

1- Large myeloblasts with notched nuclei .
2- and Auer Rods (specific for AML)

Peripheral Smear

Bone Marrow

Diagnostic: >25% lymphoblasts

Histochemical
Staining

Positive "Periodic Acid Schiff (PAS)" reaction
Lymphoblasts contain cytoplasmic" PAS"materials
BUT lack "perioxidase positive" granules

ImmunoStaining

For terminal deoxynucleotidyltransferase (TdT)
is Positive (TdT expressed only by Pre-T/Pre-B lymphoblasts)

Myeloblasts has : "perioxidase positive" granules
 staining with myeloperoxidase

Lymphoma
Hodgkin Lymphoma
Cells of origin
Classification
(low to higher grade)

Risk factors, patient
population

Clinical Features

B cells
1- Nodular sclerosis (most common, women = men,
fibrosis of lymph nodes)
2- Mixed cellularity
3- Lymphocyte Rich (rare, best prognosis)
4- Lymphocyte-depleted (very rare, worst prognosis)
- Bimodal age distribution (peaks at 20 and 65 yr of age)
- men > women (except for nodular sclerosis subtype)

Non-Hodgkin Lymphoma
1- Lymphocytes (most commonly B cells) or
2- Natural killer cells
Many types, Common variants include:
1- Diffuse large B cell (most common)
2- Follicular small cell (B cells, t[14;18])
3- Small lymphocytic (same disease as CLL)
4- Burkitt ( EBV related, t[8;14], “starry sky” pattern)
5- Peripheral (T cells)
1- EBV  Burkitt Lymphoma :
- Most patients present with either:
1- Mass involving Mandible or
2- Abdominal Viscera

2- HIV
3- Congenital immunodeficiencies
4- Rheumatic disease
1- Painless lymphadenopathy (neck)
2- Fever , night sweats , weight loss,
3- Pruritus,
4- Hepatosplenomegaly
LN biopsy shows : Reed-Sternberg cells (resemble owls’ eyes)

1- Painless lymphadenopathy (generalized)
2- weight loss, fever, night sweats

Lymph node or bone marrow biopsy shows :

Lymphocyte proliferation
Labs

(cleaved cells seen in follicular small cell variant)

Treatment

Radiation, chemotherapy

Prognosis

Good, 80% cure rate unless far progressed

Palliative radiation, chemotherapy
Poor (months for aggressive types, years for less
aggressive variants), worsens with increasing age

Brain Tumors
- In pediatrics, CNS tumors are the most common solid tumors and the second most common malignancies (after leukemias).
- Astrocytomas are the most common histologic type for both supratentorial & infratentorial groups
- Anterior vermis lesions are due to degeneration from Alcohol abuse and present with GAIT ATAXIA
- Posterior vermis lesions are due to Medulloblastoma or Ependymoma and present with TRUNCAL ATAXIA

Age
0-1 year

Location 15% arise in midline
Supra-tentorial (25% )

2-10 year

Infratentorial (60% )

>10 years

Supratentorial

12121-

Types
Choroid plexus tumor
Teratoma
Juvenile pilocytic astrocytoma
Medulloblastoma
Diffuse astrocytoma

 Embryonal tumor arising from external granular layer of cerebellum in cerebellar vermis (esp posterior)
nd
 Site: Most common in Posterior vermis in midline (2 most common tumor of posterior fossa in children)
 May obstruct 4th ventricle giving hydrocephalus
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 Presents with: 1- Unbalanced gait 2- Truncal ataxia 3- Horizontal nystagmus (Posterior vermis syndrome)
 Treatment: with Radiation & chemotherapy (it is highly aggressive but responds to chemo)
- Can give drop metastasis
- Highly radiosensitive
 Craniopharyngiomas are derived from epithelial remnants of Rathke's pouch

 It is not a true pituitary tumor, and is characterized by nests of squamous cells in a loose stroma,
resembling the appearance of embryonic tooth bud enamel

Craniopharyngiomas
Cystic Calcified parasellar lesion on MRI

 A young boy with symptoms of :
1- Increased intra-cranial pressure (e.g .. headaches vomiting)
2- Bi-temporal hemianopsia (because Its location is suprasellar and inferior to the optic chiasm)
3- Calcified lesion above the sella
 has a craniopharyngioma until proven otherwise.
 Associations :
1- Endocrine symptoms such as diabetes insipidus, and growth failure associated with either
hypothyroidism or growth hormone deficiency.
 Diagnosis : Usually made by (CT) or (MR) imaging:
- Presence of a Cystic Calcified parasellar lesion on MRI is almost diagnostic of craniopharyngioma.
 Treatment : Surgical removal is the treatment of choice.

Pinealoma

 Develops in the dorsal aspect of the midbrain
 Symptoms consist of : 1- Endocrine syndrome
2- Intracranial hypertension
3- Parinaud's sign (paralysis of vertical gaze) 4- Collier's sign (retraction of eyelid).

Painless abdominal mass in a child <5 years
Wilms Tumor (Nephroblastoma)

Neuroblastoma

Arise from Kidney (metanephros)

Arise from Neural crest cells of sympathetic nervous system
(similar to pheochromocytoma but fewer cardiac findings)

- Most common primary renal neoplasm of childhood
- Usually diagnosed between the ages of 2 – 5 years
1- Most cases are sporadic
2- Mutations of WT1 gene on chromosome 11p13
- Asyptomatic non tender smooth abdominal mass ( in 80% )
- The mass bilateral ( in 10% of cases )
Symptoms:
1- Hypertension
2- Hematuria
3- Abdominal Pain & vomiting
4- Lung metastasis (in few cases)
Kidneys are separately palpable from tumor
Don’t cross the midline
Associated with:
1- WAGR Syndrome: Wilms Aniridia GU anomalies Mental Retardation
2- Beckwith widemann syndrome
3- Denys-Drash syndromes
4- H/O Horseshoe kidney
Best initial test = USG
Most accurate = CECT
Treatment: is nephrectomy.
If treated in the early stage, majority of the patients have a long-term survival.

- Most common extracranial solid cancer in childhood and the most
common cancer in infancy <1 year
N-myc proto-oncogene
Most common site: Adrenal, Retroperitoneal ganglion
Non tender abdominal, thoracic, cervical mass
Symptoms:
1- Can cause hypertension
2- Mostly metastatic at the time of diagnosis: long
bones, skull, bone marrow, liver, lymph nodes
Kidneys are non-palpable
Cross the midline
Associated with:
1- Hypsarrhythmia (dancing eyes)
2- Opsoclonous (dancing feet)
3- Horner syndrome
Elevated 24 hours urinary catecholamines (VMA & HVA)
Calcifications on imaging

Bone Tumors
 Age: typically white males in their first or second decade of life.

Ewing's sarcoma
Highly malignant tumor :
metastasizes early to lungs & LNs

 Site: - Found in the lower extremity more than the upper extremity.
- Most common sites are: - metaphysis & diaphysis of the femur
- followed by tibia
- Followed by humerus
 Clinical presentation:
1- Pain & swelling for weeks or months
2- Erythema & warmth of the local area are sometimes seen.  Patients may initially be
misdiagnosed with osteomyelitis, based on the misleading presentation of :
intermittent fevers, leukocytosis, anemia, increased ESR.
 Radiological: characterized with:
1- It's lamellated appearance or "onionskin" periosteal reaction.
- This lesion is usually lytic, central, and accompanied by
endosteal scalloping.
2- Followed with a "moth-eaten" or mottled appearance and
3- Extension into soft tissue.
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 Treatment :
1- Surgery 2- Radiation 3- Multi-drug chemotherapy.
Radiation or chemotherapy is used preoperatively.

Osteosarcoma

 Age: Boys between 13 & 16 years

 Site: - Most frequently at the metaphyses of long bones of :
1- Distal femur 2- Proximal tibia (= around knee)
Most common 1ry bone tumor affecting:
children & adults
3- Proximal humerus
 Constitutional symptoms such as fever, weight loss, and malaise are
usually absent.
 On Examination: the most important finding is a tender soft-tissue mass.
 Radiological: characteristic x-ray findings include:
1- A spiculated "sunburst" pattern and
2- Periosteal elevation known as the Cadman triangle.
 Investigations:
1-  ALP & LDH from turnover of damaged osteocytes. (High levels may
correlate with adverse prognosis).

2-  ESR is a non-specific marker of inflammation.
 Treatment :
- Treatment includes 1- tumor excision & 2- chemotherapy.

Osteoid osteoma

 Symptoms: It typically causes pain that is worse at night and unrelated to
activity The pain is quickly relieved by NSAIDs .
 Radiologically:
It appears as a sclerotic, cortical lesion on imaging with a central nidus of
lucency.

Langerhans Cell
Histiocytosis
( histiocytosis X )
= Solitary Lytic Lesion in a Child
+
Mild Hypercalcemia.

 Only Langerhans cell histiocytosis is known to causes solitary, lytic, long bone lesions.
 Eosinophilic granuloma (the least severe form of histiocytosis X) generally presents in children
and young adults as a solitary bone lesion.
 Symptoms: Lesion may be painful, have overlying tender swelling& cause pathological fractures.
 Course: Though these tumors can be locally destructive, they typically resolve spontaneously
 Treatment: therefore regarded as benign and treated conservatively.

Differential Diagnosis for a lytic bone lesion in a child
Infectious
Endocrine
Neoplastic
Idiopathic

Brodie abscess from osteomyelitis
1- Hyperparathyroid 2- osteitis fibrosa cystica
1- Ewing sarcoma
2- Langerhans cell histiocytosis 3- Metastases
1- Benign bone cyst
2- Aneurysmal bone cyst

Gastrointestinal
Acute gastroenteritis & Diarrhea
1- Diarrhea is the excessive loss of fluid and electrolytes in stool, usually secondary to disturbed intestinal solute transport.
2- Gastroenteritis is an inflammation of the entire (upper and lower) GI tract, and thus involves both vomiting & diarrhea.

Cause
Bacterial

Viral
Most common cause of diarrhea in children is viral:
(1) rotavirus
(2) enteric adenovirus
(3) Norwalk virus

Parasitic

(1) Campylobacter
(2) Salmonella & Shigella species
(3) Enterohemorrhagic Escherichia coli
(4) Enterotoxigenic E coli: in developing countries

In developing countries:
(1) Giardia
(2) Cryptosporidium  HIV-positive
patient with < 100 CD4 cells

Signs & Symptoms
Non-inflammatory

Inflammatory diarrhea
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- Fever usually absent
- Watery Diarrhea
- Emesis
- Crampy abdominal pain

- Fever
- Dysentery (blood/mucus in stool) + tenesmus = Large colon involvement
- Severe abdominal pain

Diagnosis

1- Examine stool for mucus, blood, and leukocytes (colitis)  Fecal leukocyte: Presence of invasive cytotoxin organisms (Shigella, Salmonella).
2- Obtain stool cultures early  Wait for diagnosis via stool culture, empiric antibiotics generally not indicated
3- Clostridium difficile toxins: Test if recent antibiotic use.

Dehydration

Children are at risk for intravascular volume depletion due to:
1- High frequency of gastroenteritis  volume depletion occurs when the extracellular losses exceed the fluid intake
2- Higher surface area-to-volume ratio resulting in increased insensible losses,
3- Inability to access fluids themselves or communicate their needs.
 The initial step in managing children with dehydration is to determine its severity.

 The ideal method of assessing dehydration is to determine the measured change in weight because 1 kg of acute weight loss = 1 L of fluid loss.
A child's weight, however, changes constantly, making it difficult to obtain an accurate recent "well" weight.
Therefore, the degree of dehydration often has to be determined by the clinical history & physical examination, which can be divided into:
Mild dehydration (3-5% volume loss)
Presents with a history of :
- decreased intake or
- increased fluid loss
with minimal or no clinical symptoms

Moderate dehydration (6-9% volume loss)
Presents with:
1- Irritability,
2- Tachycardia,
3- Decreased skin turgor,
4- Dry mucus membranes,
5- Delayed capillary refill (2-3 seconds),
6- Decreased urine output.

Severe dehydration (10-15% volume loss)
- Patients can present with: signs of shock
- Presents with :
1- Lethargy,
2- Tachycardia
3- Cool, clammy skin,
4- Cracked lips,
5- Dry mucous membranes,
6- Sunken eyes,
7- Sunken fontanelle
8- delayed capillary refill (>3 seconds),
9- minimal or no urine output.

Treatment
1- Children with mild to moderate dehydration  Initial treatment is: Oral rehydration therapy (ORS)
Although adequate hydration is very important in the management of diarrhea, replacement of electrolytes is also essential to prevent complications such
as : Water intoxication, hyponatremia, and seizures may result if diarrhea is treated with large amounts of hypotonic or low-solute fluids (e.g water).

2- Children with moderate to severe dehydration  Hospitalization & resuscitated with IV fluids (isotonic Saline is only crystalloid recommended)
to restore perfusion and prevent end organ damage.

Antimicrobial Treatment for Bacterial Enteropathogen 
 For antibiotic treatment of enteropathogens (wait for diagnosis via stool
culture, empiric antibiotics generally not indicated).
 Do not treat E coli O157:H7 with antibiotics, as there is a higher
incidence of hemolytic uremic syndrome with treatmen

Pseudomembranous colitis :
- Major cause of iatrogenic diarrhea with antecedent antibiotics (usually): Penicillins, Cephalosporins, or Clindamycin  disrupts normal bowel flora.
- Signs & Symptoms: Classically, blood and mucus with fever, cramps, abdominal pain, nausea, and vomiting days or weeks after antibiotics.
- Diagnosis:
1- Recent history of antibiotic use.
2- C difficile toxin in stool of patient with diarrhea.
3- Sigmoidoscopy or colonoscopy.
- Treatment :
1- Discontinue antibiotics.
2- Drugs: 1- Oral metronidazole or
2- Vancomycin ONLY if : if metronidazole fails or in severe cases.

Chronic Diarrhea
- Chronic, nonspecific diarrhea presents with normal weight, height, and nutritional status with NO fat in stool
- If there is weight loss & stool with high fat  screen for malabsorption syndromes
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Insufficient lactase enzyme  dietary lactose intolerance.
- Primary: : age-dependent decline after childhood (absence of lactase-persistent allele).
- Secondary: loss of brush border due to 1- gastroenteritis (e.g., rotavirus), 2- autoimmune disease, etc.
- Congenital lactase deficiency: rare, defective gene

 Signs & Symptoms: Seen in response to ingestion of lactose (found in dairy products)
Bloating, cramps, flatulence, osmotic diarrhea.
 Diagnosis :
1- Stool: demonstrates  pH
2- Breath: shows  hydrogen content with lactose tolerance test.
3- Intestinal biopsy reveals: normal mucosa in patients with hereditary lactose intolerance.
 Treatment :
1- Diagnosed and treated by removing all milk and milk-related products from the diet except yogurt
2- Oral lactase supplement (Lactaid)
 Carcinoid Tumor: is tumor of enterochromaffin cells in intestine—usually appendix

Carcinoid
Syndrome

 Signs & Symptoms:
1- May cause appendicitis
2- May cause carcinoid syndrome:
- Symptoms: this is associated with flushing & episodes of hypotension.
- Diagnose with: urinary 5-HIAA level.
- Treatment: Octreotide (smatostatin analog)

Malabsorption

Celiac disease
(gluten sensitive enteropathy)
Presence of
1- Dermatitis herpetiformis and
2- Chronic non-bloody diarrhea
in a child of 12-15 months is :
suggestive of celiac disease.
Celiac patients have increased risk:
1- Osteoporosis and
2- GI malignancies
(most commonly enteropathy
associated T-cell lymphoma)

Tropical sprue

Short Bowel
Syndrome

 Gluten is the single major factor that triggers celiac
disease. Gluten-containing foods include: rye, wheat,
barley
 Celiac disease presents with symptoms and signs of
malabsorption, which include:
1. Chronic Diarrhea.
2. Bulky, foul-smelling, floating stool
3. Loss of muscle mass or subcutaneous fat
4. Pallor - due to iron deficiency anemia
5. Bone pain - due to osteomalacia
6. Easy bruising - due to vitamin K deficiency
7. Hyperkeratosis - due to vitamin A deficiency
8. Fatigue & weight loss are common complaints
 Investigations:
- Diagnosis is confirmed with serological studies such as :
1- ELISA for lgA antibodies to gliadin
2- Immunofluorescence test for lgA antibodies to endomysium, the presence of which is pathognomonic for celiac
3- Antitransglutaminase antibodies : are highly sensitive and specific. (MTB3: Best initial diagnostic test)
 Treatment :
- Celiac disease is managed with a lifelong strictly gluten-free diet
 This presents in the same way as celiac disease.
 There will be a history of the patient being in the tropics.
 The serologic tests, such as antitissue transglutaminase, will be negative.
 The most accurate test is a small bowel biopsy showing microorganisms.
 Treatment (TTT: Do-T) : 1- Doxycycline or
2- Trimethoprim/sulfamethoxazole (TMP/ SMX) for 3–6 months.
 Occurs with 1- loss of at least 50% of small bowel (with or without loss of large bowel).
2-  Absorptive surface and bowel function
 Causes: 1- May be congenital (malrotation, atresia, etc.) 2- Most commonly secondary to surgical resection.
 Signs & Symptoms: Malabsorption and diarrhea/ Steatorrhea / Dehydration/ Acidosis (secondary to loss of bicarbonate)
 Treatment: 1- Total parenteral nutrition 2- Give small feeds orally
3- Metronidazole empirically to treat bacterial overgrowth

Constipation
- Most common cause of abdominal pain in children.
- Functional constipation is more common with children
Organic causes are more common in neonates.
- Physical examination: 1- often reveals a large volume of stool palpated in suprapubic region
2- Finding of rectal impaction may establish the diagnosis.

In Neonatal period

- Most common causes are:
1- Hirschsprung disease
2- Intestinal Psueoobstruction
3- Hypothyroidism

Metabolic Causes

1234-

Hypothyrodism
Hypokalemia
Hypercalcemia
Psychatric
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Cyclic Vomiting





Recurrent self-limiting episodes of nausea and vomiting in children in the absence of any apparent cause suggest the diagnosis of cyclical vomiting.
Etiology of this condition is unclear; however, its incidence is high in children whose parents have a history of migraine headaches.
Complications that may arise from the condition are anemia & dehydration.
Treatment consists of 1- Anti-emetics 2- Reassurance of the parents

Infantile Gastroesophageal Reflux Disease (GERD)







GERD results from incompetent esophageal sphincter tone early in life
Incidence: Common occurring in about 50% of term infants.
Course: Symptoms usually begin in the first few months of life, peak around 4 months, and resolve by 1 year.
Symptoms: The child typically has frequent vomiting, BUT maintains adequate weight gain.
Diagnosis: is clinical  Best initial test is: esophageal pH monitioring. / Endoscopy:is used to evaluate for erosive gastritis or other complications
Management :
1- Conservative therapy : is first-line management in these infants.
a- The physician should make sure that the feedings are the appropriate volume and are given at regular intervals.
b- Breast milk or formula can be thickened with rice cereal, which can decrease the frequency of vomiting.
c- The infant should also be positioned to help decrease intraabdominal pressure by keeping the child's head elevated or laying the child
prone when awake.
d- Parents should be reassured that most children will have resolution of their symptoms by 12 months.
2- Pharmacological therapy : H2-receptors is the first line (if conservative treatments do not improve their symptoms)
3- If infants develop respiratory symptoms due to GERD such as stridor, apnea, or failure to thrive : a more detailed evaluation is necessary
including : 1- Upper gastrointestinal series 2- pH probe monitioring 3- Endoscopy.

Milk Protein Intolerance
 It is a hypersensitivity reaction to cow's milk proteins.
1- Therefore usually occurs in babies who are fed with cow's milk;
2- it may occur in breastfed babies, ( as the mother's milk may contain proteins from ingested cow's milk ).
 May present with: Vomiting & Bloody diarrhea
 Stools may show RBCs & Eosinophils (and there may be a family history of an atopic disorder).

Infantile Colic
 It's defined as excessive crying in an otherwise healthy infant for more than 3 hours a day, more than 3 days a week, & more than 3 weeks in a month.
 Course: Colic usually presents within first 3 weeks of life and resolves spontaneously by 4 months of age.
Most parents report that the crying occurs at the same time of day, typically in the early evening  The crying begins suddenly.
 Cause: of colic is not known. Some evidence suggests a digestive tract origin (eg, trapped gas) leading to abdominal pain.
 Treatment: Because the etiology of colic is not known, there is no universally accepted treatment.
Proposed treatments include: 1- Soothing measures,
2- Simethicone (which decreases the surface tension of gas bubbles), or probiotics.
The condition usually resolves by four months of age.
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Foreign Body Ingestion
 Age group:
1- Infants and toddlers put almost everything into their mouths and
2- Children with intellectual disability are also at risk of this behavior.
 Clinically:Difficulty swallowing, feeding refusal, vomiting should raise concern for foreign body ingestion.
 Management: (Management depends on 1- object's material
2- Location in the gastrointestinal tract
3- Timing of ingestion 4- Symptoms
1- Swallowed coin: ( X-ray reveals a flat, homogenous, radio-opaque object ) MOST COMMON
- If a coin is visualized in the esophagus AND 1- patient is symptomatic or 2- ingestion time is unknown
 the coin should be removed promptly: Flexible endoscopy is diagnostic & treatment of choice.
2- Ingested a battery differs depending on its location  First step ask for X-ray :
A- If battery is lodged in the esophagus immediate endoscopic removal is necessary in order to prevent
mucosal damage & esophageal ulceration.
B- If battery is located distal to the esophagus  Such patients are observed to confirm battery excretion by :
Stool examination and/or radiographic follow-up
Induced emesis is NOT used in cases of battery ingestion.

Foreign Body Aspiration
 The sudden onset of respiratory distress in an otherwise normal child raises the suspicion
of foreign body aspiration.
 Chest x-ray findings of : 1- Hyperinflation of the one lung,
2- Mediastinal shift to the other
3- Severely hypoinflated other lung
 Treatment: Immediate direct laryngoscopy and RIGID bronchoscopy,
which are both diagnostic and therapeutic procedures.

Alkali Ingestion
 Initial management is : maintaining airway patency
 Diagnostic study of choice is : Upper gastrointestinal endoscopy
Attempting to neutralize the alkali with vinegar or lavage is dangerous since these may
increase the extent of the injury !!

Colon Syndromes
- It is autosomal recessive and mainly occurs in teens

Turcot's syndrome

- Association between :
1- Brain tumors (primarily medulloblastomas and gliomas) AND
2- FAP (Familial Adenomatous polyposis) or HNPCC (Hereditary nonpolyposis colorectal cancer)
- The majority of FAP-associated brain tumors are medulloblastomas, but gliomas have also been described.
- Patients with HNPCC are prone to high-grade gliomas

- It is autosomal dominant.
- Association between :
1- Colonic polyps with prominent extraintestinal lesions :

Gardner's syndrome

2345678-

Desmoid tumors
Osteomas (especially of the mandible)
Sebaceous or epidermoid cysts
Lipomas
Supernumerary teeth
Gastric polyps
Juvenile nasopharyngeal angiofibromas

To download the full file and the other USMLE
files, please click here to SUBSCRIBE and get a
lifetime membership.
- It is autosomal dominant inherited disorder characterized by:

Peutz-Jeghers
syndrome

1- Intestinal hamartomatous polyps with
2- Mucocutaneous melanocytic macules.
(Cowden syndrome) is association of:

Multiple hamartoma
syndrome

1- Gl-tract hamartomas with
2- Breast Cancer
3- Thyroid Cancer
4- Nodular gingival hyperplasia
It is association of :
1- Juvenile-type polyps

Cronkhite-Canada
syndrome

2- Ectodermal abnormalities like:
- Alopecia
- Hyperpigmentation
- Nail loss (onycholysis)
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