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1.      What is the incidence of Down Syndrome?
· The overall incidence of Down Syndrome is 1:800 to 1:1200.

· The incidence may be decreasing due to better prenatal diagnosis and termination of pregnancies.

· The incidence of Down Syndrome increases with increasing maternal age. 

In women under 30 years of age, the incidence is less than 1 in 1000.  The incidence in women 35 years of age is 1 in 400 and in women 40 years of age is 1 in 105.  

Pearl:  Although Down syndrome is more common in women of advanced maternal age, the majority of children with Down syndrome are born to women age <35.
2.      What are the prenatal screening and diagnostic tests for Down Syndrome?  Who should be screened?
1.    Maternal serum screening:
The mother's blood is checked for alpha-fetoprotein, unconjugated estriol, and human chorionic gonadotropin.  These three independent measurements along with maternal age are used to calculate risk of having a baby with Down Syndrome based on the population median of normals.  The serum screening tests will only detect about 70% of all fetuses with Down Syndrome.  The tests have a false positive rate of 5% and a false negative rate of 30%.   In Down Syndrome, alpha fetoprotein and estriol are decreased and human chorionic gonadotropin beta subunit is increased in maternal blood.  This multiple marker screen should be offered to all low risk pregnant women under 35 years of age between the 15th and 18th weeks of pregnancy.

2.    Ultrasound
The most common ultrasound marker that is used for identifying Down Syndrome is the nuchal translucency marker at 11 to 13 weeks.  Almost 30% of fetuses with increased nuchal translucency have chromosomal abnormalities and half of these are Down Syndrome.  Other findings on ultrasound that increase suspicion of Down Syndrome are choroid plexus cyst, echogenic bowel, echogenic intracardiac focus and dilatation of the kidneys.

There is a new screening test being offered called the UltraScreen which can be used to detect Down Syndrome in the first trimester at 11-14 weeks gestation. It consists of a serum test of two proteins free beta-HCG and pregnancy-associated plasma protein A (PAPPA) along with ultrasound measurement of nuchal translucency.  The UltraScreen detects about 85% of Down Syndrome cases with 5% false positives.

An integrated test using the nuchal translucency and free beta-HCG and PAPPA with the first trimester with estriol, HCG, Inhibin-A and AFP in second trimester gives a sensitivity of detecting Down syndrome of 94% with 5% false positives.  Note that serum screening is not very useful in twin gestations.

3.    Amniocentesis
Women age 35 and over and those women with suspicious maternal serum screening results or abnormalities on ultrasound should be offered amniocentesis at the 15th to 18th weeks of pregnancy.  During amniocentesis, a needle is inserted through the woman's abdominal wall and amniotic fluid is collected which contains fetal cells.  Karotype is performed on these cells.


4.  Chorionic Villus Sampling
Chorionic Villus Sampling involves removal of a small amount of tissue from the placenta which is then sent for karotyping of fetal chromosomes.  Women age 35 and over and those with suspicious maternal serum screening results are offered this option as well as amniocentesis. CVS can be done earlier than amniocentesis, at 10-12 weeks but carries an increased rate of miscarriage , ~1% as compared to 0.5% for amniocentesis.

Pearls:  Non-invasive screening for Down syndrome is now extremely sensitive but still not perfect.  Often, if a patient is on the fence about having an invasive test such as CVS or amniocentesis, it is worth considering non-invasive testing first to clarify the risk.  However for women of advanced maternal age, this screening is not designed to detect other aneuploidies such as sex chromosome defects for which the woman may also desire screening.  Other soft and hard signs on ultrasound such as pyelectasis, echogenic bowel, echogenic intracardiac focus, short femurs, choroids plexus cyst, or congenital heart disease, should also be used to make decisions about invasive testing even if serum screening and nuchal translucency were previously normal.
3.   What are the physical features of Down Syndrome?
When a newborn has 8 of  the following features, then a clinical diagnosis of Down Syndrome can be made. However, the clinical diagnosis should be confirmed with a karyotype.

Head: Brachycephaly (flat occiput)

Derm:  Increased ulnar loops 

            Single flexion crease on fifth finger

            Simian crease with transverse palmar lines

Eyes: Brushfield spots (speckling of the iris)

         Inner epicanthal folds

         Upward slanting palpebral fissures

Face: Flat appearing

         Low nasal bridge

         Small shell-like ears with small or no earlobes

Fingers and Toes: Brachydactyly (short hands and fingers)

                          Wide-spaced first and second toes

Neck:  Short, superabundant skin at nape

Tongue:  Macroglossia, Excessive protrusion

Neuromuscular: Absent or diminished Moro reflex

                        Hypotonia

                        Hyperflexible joints

Hips and pelvis: Dysplasia

Heart:  Endocardial cushion defects or Ventricular septal defects

Pearl:  The physical findings in the newborn period may be subtle to the less experienced physician.  Repetitive thrusting of the tongue is the most sensitive and consistent physical finding.
4. What is the genetic defect in Down Syndrome?
· Trisomy for part of all of chromosome 21 is the cause of Down Syndrome. 

· In approximately 90% of patients with Down Syndrome, the genetic defect results from the nondisjunction of chromosome 21 usually in an egg or rarely in sperm thereby giving patients three copies of chromosome 21.

· In about 2-4% of cases, Down Syndrome is due to mosaic trisomy 21.  Depending on the percentage of cells with trisomy 21 and the tissue distribution, the phenotype may be milder than classical Down syndrome.  However, this is difficult to predict from sampling blood alone.

· In another 3-4% of patients, the problem occurs because of a translocation of part of chromosome 21 with another chromosome.  These patients have 2 normal chromosome 21 along with extra pieces of chromosome 21 attached to another chromosome.  In other words, they have 46 chromosomes but with three copies of chromosome 21.  Parents of children with a translocation of chromosome 21 should be karyotyped to determine if either is a balanced translocation carrier since the risk of recurrence of Down syndrome in a subsequent pregnancy in these families is much higher and depends upon the sex of the parent carrying the translocation.

Pearl:  Every patient suspected to have Down syndrome should have a karyotype.
5.       What medical problems may arise in patients with Down Syndrome?  How and when should we screen for these problems?
                      Ophthalmologic:  

· Strabismus, Cataracts, Nystagmus,  Refractive Errors and myopia (50% by 3-5 years of age)

· Screening: Evaluate for cataracts, strabismus and nystagmus at birth
Refer to Ophtho at 6 months then every 2 years until age 5 then every year starting at age 5.  Perform vision screen each year with appropriate criteria.

                     Otolaryngology:
· Congenital Hearing Loss (15%)

· Chronic serous otitis media (50-70%)

· Obstructive Sleep Apnea

· Screening: Objective testing with brainstem auditory evoked response or otoacoustic emission at birth or by 3 months of age.
- Behavioral Audiogram at 1 year of age.
- Refer to otolaryngology if tympanic membranes cannot be visualized at 1 month of age.  If  tympanic membranes cannot be visualized, check the audiogram every 6 months up to age 3 when a pure tone audiogram can be obtained.
- After age 3, obtain audiology evaluation annually.
- Screen annually for signs of obstructive sleep apnea such as restless sleep, snoring and refer as necessary after age 5

                    Cardiology:
·  (50% have congenital heart defects)
- Endocardial cushion defects
- Ventricular septal defects
- Pulmonary Hypertension
- Mitral Valve Prolapse as adults (50%)

· Screening:  Refer to cardiology and obtain echocardiogram as newborn.  Screen for murmurs as young adult and obtain echocardiogram if warranted.

                  Gastrointestinal:
· Constipation

· Hirshsprung's disease (<1%)

· Duodenal atresia (12%)

· Failure to Thrive initially and propensity to short stature and obesity as they age

· Celiac disease

· Screening: Plot growth on Down Syndrome growth charts each visit.
- Evaluate stooling pattern as newborn and at each visit.
- Assess for vomiting and feeding difficulties as newborn
- Assess nutritional intake and diet at each visit

                  Hematology/Oncology:
· Polycythemia (18%)

· Leukemoid reaction

· Leukemia (<1%)

· Screening: CBC at birth and at age 13-21                        

                 Endocrinology:
· Hypothyroidism (15%)

· Screening:  Check newborn screen for congenital hypothyroidism(1%)
- Repeat thyroid studies at 6 months, 12 months, then annually

                Neurology:
· Mild (IQ 50-70) to Moderate Retardation (IQ 35-50)

· Atlantoaxial instability (15%) or subluxation (1.5%)

· Infantile spasms

· Seizures (5-13%)

· Early Dementia or Alzheimers

· Screening:  X-rays of Cervical Spine in Flexion at age 3-5y
- Repeat X-Rays of Cervical Spine in Flexion if child is to participate in contact sports or symptomatic.
- Thorough neurological evaluation every visit after age 5 looking for ankle clonus, increased deep tendon reflexes in lower extremities, and Babinski reflexes.

             Orthopedics: 

· Hip dyplasia

· Screening:  Ortolani and Barlow tests at every visit in infants.
- Evaluation of leg lengths and symmetry of thigh skin folds in older infants.

             Reproduction:
· Males: Infertile

· Females: Fertile but risk of Down Syndrome

· Screening: Females with Down Syndrome should have a pelvic examination by age 17 performed by a physician experienced in developmental disabilities
- Discussion of birth control at puberty
- Discussion of sexuality before puberty

             Dental:
· Peridontal Disease

· Screening: Dental exam twice a year

            Dermatology:
· Dry skin

· Screening: Review treatment of skin problems

           Immunology:
· Frequent infections secondary to a nonspecific T cell abnormality

· Screening: Provide appropriate vaccinations

Pearl:  The majority of patients with Down syndrome will survive into adulthood and do well with medical/surgical intervention.
6.      What agencies provide services and information for Down Syndrome patients and their families?
National Down Syndrome Congress
1605 Chantilly Dr. Suite 250
Atlanta, GA 30334
1-800-232-6372

National Down Syndrome Society
666 Broadway
New York, NY 10012
212-460-9330 or 1-800-221-4602
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