


Down syndrome
· Most common viable autosomal chromosome abnormalities 
· Most common genetic cause of cognitive impairment (intellectual disability)
· The risk of a Down syndrome pregnancy increases with maternal age.

Genetics
· 94% full trisomy 21(nondisjunction); risk of recurrence 1–2%
Clinical features:
· Eyes
· Upward-slanting palpebral fissures
· Epicanthal folds
· Ocular hypertelorism 
· Brushfield spots: white or grayish-brown spots at periphery of iris
· Mouth
· A small oral cavity together with a large and furrowed tongue results in the appearance of a protruding tongue.
· High arched and narrow palate.
· Teeth: late development, small size, large gaps between teeth
· Further features
· Brachycephaly
· Hypoplastic nasal bones, broad and flat nasal bridge
· Ear anomalies (small, round, low-set ears, adherent earlobes)
· Short neck, excess skin at the nape of the neck (may be seen on prenatal ultrasound)

· Extremities
· Transverse palmar crease  
· Sandal gap
· Clinodactyly
· Soft tissue
· Connective tissue deficiency → ↑ risk of umbilical and inguinal hernias
· Marked hyperextension of joints
· Obesity 
· Skeletal features
· Atlantoaxial instability
· Short stature
· Heart: congenital heart defects in ∼ 50% of cases 
· Atrioventricular septal defect (endocardial cushion defect) is the most common heart defect in individuals with Down syndrome.
· Ventricular septal defect
· Atrial septal defects
· Tetralogy of Fallot
· Patent ductus arteriosus
· Gastrointestinal tract
· Duodenal atresia/stenosis
· Annular pancreas
· Anal atresia
· Megacolon
· Rectal prolapse
· Hirschsprung disease
· Urogenital system
· Hypogonadism
· Cryptorchidism
· Further features
· Hypothyroidism
· Type 1 diabetes
· Celiac disease
· Obstructive sleep apnea
· Hearing loss due to recurrent otitis media
· Increased risk of leukemia (acute lymphoblastic leukemia, acute myeloid leukemia)
· Early-onset Alzheimer disease 
· Increased risk of developing epilepsy

Development
· Motor skills
· Delayed motor development
· Muscle hypotonia
· Intelligence
· Varying levels of intellectual disability (average IQ: 50)
· Apparent within the first 12 months
· Behavioral and psychiatric disorders
· Behavioral disorders
· ADHD
· Conduct disorder
· Autism spectrum disorder
· Common causes of death in individuals with Down syndrome:
1. Infections, particularly pneumonia (mcc of death)
2. Congenital malformations, particularly congenital heart diseases
3. Circulatory diseases (e.g., coronary artery disease)
4. Dementia

Trisomy 18 (Edward syndrome)
· Extra chromosome on chromosome number 1.
· Gentic: non-disjunction , appear on female>male 
· Clinical features 
· Characteristic facial anomalies
· Low-set ears (malformed auricle)
· Micrognathia (congenital mandibular hypoplasia)
· Prominent occiput
· Microcephaly
· Broad nose
· Cleft lip and palate, high palate
· Clenched fists with overlapping fingers 
· Rocker-bottom feet 
· Congenital heart defects (particularly VSD, ASD, tetralogy of Fallot)
· Malformations of internal organs: diaphragmatic hernia, ureter, and kidneys (horseshoe kidneys)
· Myelomeningocele
· Omphalocele
· Severe intellectual disability
· Prognosis: most of them die in their first year (12 months).


Trisomy 13 (Patau syndrome)
· Genetic: non-disjunction 
· Presented with midline defects
· Clinical features
· Microcephaly, holoprosencephaly 
· Characteristic facial anomalies
· Cleft lip and palate
· Low-set, malformed ears
· Microphthalmia 
· Polydactyly 
· Congenital heart defects (particularly ventricular septal defect, patent ductus arteriosis)
· Rocker-bottom feet
· Aplasia cutis congenita: 
· Omphalocele
· Visceral and genital anomalies, especially of the kidneys and ureters (e.g., polycystic kidney disease)
· Capillary hemangioma 
· Single umbilical artery
· Prognosis: Infants usually die before the age of 1


Klinefelter syndrome (XXY)
· Etiology: non-disjunction, associated with increased maternal age
· Karyotype
· 47,XXY 
· Presence of a Barr body (inactivated X chromosome)
· Clinical features: Testicular dysgenesis and testosterone deficiency manifest at the onset of puberty (symptoms are rare during childhood).
· Signs and symptoms of hypoandrogenism 
· Tall, slim stature with long extremities.
· Gynecomastia 
· Reduced facial and body hair
· Testicular atrophy
· Reduced fertility and libido
· Azoospermia
· Micropenis 
· Osteoporosis (common feature in adulthood) 
· Low IQ (85-90)
· Associated disorders
· Mitral valve prolapse
· Increased risk of breast and testicular cancer
· Metabolic syndrome
· Diagnostics
· Clinical presentation
· Hormone levels
· ↑ FSH and LH
· ↓ Testosterone with ↑ aromatase and ↑ estrogen levels
· Karyotyping: confirmatory test
· Treatment: life-long testosterone substitution 

Turner syndrome (45,XO)
Most common cause of ovarian dysgenesis and primary ovarian insufficiency
Etiology: chromosomal nondisjunction during meiosis or mitosis (it’s not related to maternal age)
Clinical features
· Sex development
· Female phenotype
· Primary ovarian insufficiency with:
· Delayed puberty
· Primary amenorrhea
· Infertility
· Lymphatic system abnormalities
· Cystic hygroma
· Lymphedema of the hands and feet in the neonatal period
· Musculoskeletal findings
· Short stature
· Shield chest: broad chest with widely spaced nipples
· Webbed neck
· Cubitus valgus
· Short fourth metacarpals/metatarsals, nail dysplasia
· High arched palate
· Low-set posterior hairline
· Osteoporosis and pathologic fractures 
· Cardiovascular abnormalities
· Bicuspid aortic valve (mc cardiac anomaly) 
· Coarctation of the aorta  
· Aortic dissection and rupture 
· Hypertension (even in children) 
· Other disorders 
· Malformations of the kidney and ureters (especially horseshoe kidney) 
· Hashimoto thyroiditis
· Type 2 diabetes mellitus
Diagnostics
· Clinical presentation
· Hypergonadotropic hypogonadism: ↓ estrogen, ↓ androgens, ↑ FSH, ↑ LH
· Karyotyping: confirmatory test
Treatment
· Estrogen and progestogen 
· Growth hormone (GH) therapy
· Surgical removal of streak gonads 

Fragile X Syndrome
· An X-linked dominant disease caused by a CGG repeat expansion in the FMR1 gene (>200 repeat)
· Second most common genetic cause of intellectual disability (after trisomy 21)
· Most common inherited cause of intellectual disability, as trisomy 21 mostly occurs sporadically
· Sex distribution: ♂ >> ♀ 
Clinical features:  > 200 repeats (full mutation):
· Intellectual disability of varying severity
· Delayed language development
· Behavioral features: autistic behavior, hyperactivity, anxiety
· Characteristic facial anomalies 
· Long and narrow face
· Prominent jaw
· Large everted ears
· Hypermobile joints
· In men: postpubertal macroorchidism 
· Mitral valve prolapse: can lead to mitral regurgitation
· Beyond average height and head circumference
· Focal seizures
· Diagnosis
· Molecular genetic detection (PCR)
· Echocardiography 
· Prognosis: generally normal life expectancy
Beckwith-Wiedemann syndrome
· Increased risk of Wilms tumor, hepatoblastoma, neuroblastoma, adrenal tumors
Clinical features:
· Macrosomia, omphalocele 
· Macroglossia, organ enlargement (heart, liver, kidney, etc.) 
· Hemihypertrophy (hemihyperplasia): One side or a part of one side of the body is larger than the other.
· Features of neonatal hypoglycemia : irritability, intellectual disability  (T.C !!!)
· Genitourinary abnormalities
· Cleft palate (rare)
Diagnosis
· ↓ Blood glucose, ↑ serum insulin, IGF-2 (hypoglycemia)
· Screening options for tumors 
· Abdominal ultrasound every 3 months until 8 years of age
· Alpha-fetoprotein levels every 3 months until 4 years of age
PRADER-WILLI SYNDROME & ANGELMAN SYNDROME
· Definition: genetic syndromes caused by microdeletion (at chromosome 15). 
· Etiology: The resulting condition depends on the affected gene copy. 
· Angelman syndrome
· Deletion of maternal gene copy (miss her MAMA)
· Prader-Willi syndrome
· Deletion of paternal gene copy (miss his PAPA)
· Diagnosis: genetic tests
· Fluorescence in situ hybridization (FISH)
Prader-Willi syndrome
Clinical features
· Muscular hypotonia and poor feeding in infants
· Increased appetite (hyperphagia) and obesity  
· Short stature (caused by  growth hormone deficiency)
· Cryptorchidism, hypogonadism, genital hypoplasia
· Premature adrenarche with early development of pubic/axillary hair
· Developmental delays (e.g., delayed achievement of milestones), intellectual disability
· Behavioral problems (e.g., temper tantrums, stubbornness, obsessive-compulsive behavior)
Prognosis: normal life expectancy if extreme obesity is avoided

Angelman syndrome 
Clinical features (happy puppet syndrome)
· Severe MR
· Paroxysms of inappropriate laughter
· Absent speech or <6 words (100%); most can communicate with sign language
· Ataxia and jerky arm movements resembling a puppet’s movements (100%)
· Seizures—most at age 4 years, may stop by age 10
Prognosis: Life expectancy is typically normal.




