OBGYN—Fetal Medicine and Monitoring
Prenatal Diagnosis


Prenatal diagnosis identifies anatomic, chromosomal, or medical problems with the fetus.

Indications

1) Previous child with anomalies

2) Fetal loss

3) Neonatal death – death in 1st requires monitoring in 2nd pregnancy

4) Risk factors for anomalies - >35 years old, DM

5) Current pregnancy risks – teratogenic, abnormal sonogram
Causes of Fetal Anomalies

1) Genetic/environmental factors – autosomal

2) Teratogenic causes within 8 weeks of conception – Thalidomide results in flipper hands (phocomelia), DES resulted in testicular cysts or rare-forms of cervical cancer
Methods for Prenatal Diagnosis

1) Maternal serum alpha-fetoprotein (MS-AFP) – blood work done on mother.  Performed between 15-20 weeks gestation.  20% effective in predicting Trisomy 21.  Offer mother amniocentesis, sonogram, and further testing.

2) Triple-marker screen – three blood tests (MS-AFP, estriol, and beta-HCG).  About 60% for Trisomy 21 (extremely low levels) and 90% effective for neural tube defects (extremely high levels).  Need amniocentesis and sonogram. 

3) Chorionic villus sampling – performed between 10-12 weeks gestation.  Provides karyotype of placental villi.  

4) Ultra screen – determines high risk for Down’s syndrome or Turner’s syndrome.  Performed between 11-14 weeks.  Measures blood, serum protein, and provides ultrasound to look for nuchal translucency, the thickness of the skin on the back of the fetal neck.  85-95% accurate in detecting Down’s syndrome
Ultrasound

Ultrasound provides visualization of intrauterine pregnancy (IUP).  Detects anomalies, twins, and placenta location.  Determines gestational age based on abdominal circumference, head circumference, biparietal diameter, femur length, and crown to rump length (especially used in 1st trimester).  Also determines the causes of bleeding, provides assistance for other tests, fetal echocardiography, and fetal position.  
Amniocentesis

Amniocentesis is examination of the amniotic fluid.  Performed between 15-18 weeks of pregnancy.  Provides fetal karyotype, fetal lung maturity, or extent of fetal anemia (Rh incompatibility).  Complications include injury to fetus, placenta, or cord.  Amniocentesis should be offered to any pregnancy over 35 years old due to risk of Down’s syndrome, a child with a previous genetic defect, or abnormal lab values during prenatal diagnosis.  
Internal/External Fetal Monitoring

Internal fetal monitoring is performed transvaginally.  Must have membrane rupture and dilation of the cervix.  External fetal monitoring is the placement of a transducer on the belly and monitoring fetal heart rate.  Can be altered by fetal position or obese mothers.    
Baseline Heart Rate – must take average over 10 minutes
1) Tachycardia - >160bpm

2) Normal – 110-160bpm

3) Bradycardia - <110bpm

Baseline Variability – change in fetal heart rate per minute
1) Minimal – 5 or less bpm change

2) Moderate – 6-25

3) Marked - >25/min

4) Absent variability signifies hypoxia

5) Desired is 6-10bpm change

Terms
1) Periodic changes- increase in heart rate and decrease in heart rate.  Associated with contractions
2) Accelerations – seen with fetal movement or stimulation.  Abrupt increase in fetal heart rate above baseline.  Good accelerations are >15 bpm and lasts about 15 seconds prior to returning to baseline
3) Early decelerations – decrease in response to contractions.  Onset should be with onset of contractions.  Heart rate decrease is due to vagal response and compression of the fetal head.  Duration is the length of contraction.  Fetal heart rate should rarely go below 100
4) Variable decelerations – decrease in FHR not associated with contractions.  Rapid FHR decreases with rapid increase to baseline.  Due to umbilical cord compression.  If they are mild decelerations they are benign.  If FHR <60 during deceleration, this is a poor prognosis.
5) Late declarations – gradual onset of decreased FHR and gradual return to normal.  Onset starts later than beginning of contraction.  Returns to normal after completion of contraction.  Always a bad finding!  Can be due to uteroplacental insufficiency caused by a decrease in uterine blood flow or hypoxia.  The fetus is not reassuring and is in distress.  
Reassuring Results
1) FHR 110-160bpm

2) Baseline variability 6-10bpm

3) Accelerations – signs of “happy fetus”

4) Late deceleration – should be absent

5) Variable deceleration – should not be <60
Non-Reassuring Results
1) Baseline heart rate will be brady/tachycardia 

2) Baseline variability – minimal

3) Accelerations - absent

4) Late decelerations – present

5) Variable decelerations – severe (<60)

6) Can be due to maternal causes such as medications (tachycardia with atropine and beta-agonists), bradycardia (local anesthetics and beta blockers), decreased baseline variability (parasympatholytics, sedatives), or fever.  

7) Fetal causes include prematurity, cardiac arrhythmia, fetal movement, and sleep.  
Non-Reassuring Management
Increased fetal oxygenation by:

1) Decreasing uterine contractions

2) Correcting maternal hypotension

3) Changing maternal position

4) Administer oxygen to mother

Also

1) Fetal scalp pH – around 7.2.

2) Delivery
Non-Stress Test

Non-stress test is when a transducer is placed and mother’s abdomen and measures FHR and reactivity.  Looks for accelerations in FHR in response to contractions or movement.  A non-reactive NST is when accelerations are not present.  Must wake fetus with vibro-acoustic stimulation.  If still non-reactive, need contraction stress test or biophysical profile.
Contraction Stress Test

Contraction stress test requires spontaneous contractions by the mother or administration of oxytocin to induce contractions.  Uterine contractions decrease blood flow to the placenta.  Negative CST is when there are no late decelerations in the presence of contractions.  A positive CST is repetitive late decelerations.
Biophysical Profile

Fiver Parameters – each parameter is worth two points each 
1) NST reactivity – accelerations

2) Extremity tone – extension and return to flexion of one extremity

3) Chest wall movements – breathing in utero

4) Gross body movements – at least three movements of the arms, legs, or body

5) Amniotic fluid volume – a pocket of amniotic fluid at least 2cm in diameter
Results

1) 8-10 = reassuring

2) 4-6 – delivery if >36 weeks.  If <36 weeks, must repeat in 24 hours

3) 0-2 – fetal jeopardy.  Induce and expedite delivery.
Fetal Scalp Sampling

Fetal scalp sampling is when a cone is place in the vagina to visualize the fetal head.  The fetal head is pricked and blood is drawn through a capillary tube.  This tests the scalp blood pH.

pH 7.3 = normal

pH 7.2-7.25 = guarded.  Repeat

pH <7.2 = expedite delivery
Fetal Movement Count

Fetal movement count is performed by the mom.  The mother must feel for the fetal movement.  It is quickening felt at 16-18 weeks for multipara.  Report a decrease in or cessation of fetal movement.  Should count 10 movements within one hour.  
