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“I don’t care if it’s a boy or girl, all I want is a healthy baby.”  This phrase, and others like it, has been said by countless expecting parents over the course of their pregnancies. True testaments to how nerve-racking even low risk pregnancies can be.  In that nine months so much can go uncontrolled that it is no wonder that doctors and scientists have used innumerable hours, brain power and technology to develop new, less invasive methods of monitoring pregnancies, especially when diagnosing and treating hemolytic disease of the fetus.

Hemolytic disease of the fetus (HDF) is a serious disease that can have many different outcomes for fetus.  It is caused by the alloimmunization of the mother from a previous pregnancy or blood transfusion.  While many different antigen-antibody reactions can cause this disease, an Rh incompatibility can be the most damaging.  When the mother’s red blood cells are sensitized to the fetus’ incompatible blood type hemolysis of fetal blood occurs (Harmening, 388).  This destruction of red blood cells causes the fetal hemoglobin to drop and the unconjugated bilirubin to rise to dangerous levels.  If left untreated the unconjugated bilirubin levels can become neurotoxic levels and can cause kernicterus (Morse, 192).  Further, fetal red blood cell destruction can cause the spleen to sequester remaining cells causing potentially fatal deformities known as hydrops fetalis.  These devastating effects can be prevented if the hemolysis is caught early enough (Morse, 193).  Therefore, methods for diagnosing and treating are very important to the survival of the fetus.

One of the earliest methods developed is the ∆OD450; an invasive, but accurate method that is still used today.  This test requires and amniocentesis to measure the amount of unconjugated bilirubin present in the amniotic fluid.  After amniotic fluid is extracted, a spectrophotometer is used to take an absorbance measurement at a baseline between 365nm and 550nm and another measurement of the amniotic fluid at 450nm (Morse, 193).  The ∆OD450 is calculated by subtracting the measurement at 450nm from the baseline reading.  This value is then applied to the Liley curve, named for its developer Dr. Albert Liley.  By comparing the ∆OD450 to the gestational age of the fetus doctors can determine the severity of the hemolysis; and from there, determine whether or not the fetus will need a cordocentisis for transfusion (Morse, 193).  The ∆OD450 methodology is still used today, not only for monitoring HDF, but also for validating new methods that have developed with the advent of high-resolution ultrasound (Oepkes, 157).

The development of the percutaneous umbilical blood sampling, (PUBS) method allows for doctors to monitor and rapidly treat the HDF (Harmening, 388).  In this method, high-resolution ultrasound is used to locate the umbilical vein at the point where the umbilical cord inserts into the placenta.  From here, doctors can insert a needle and remove a sample of fetal to measure the fetal hemoglobin and hematocrit.  The doctor can use this value to determine the severity of fetal hemolysis (Morse, 193).  The interesting part of this method is that because the needle is inserted in the umbilical vein, an intrauterine transfusion can be done within this one procedure.  The doctor can also take a post-transfusion sample to ensure that the transfusion provided successful treatment.  While this method provides good outcomes it is also very invasive which heightens the potential for damage to the fetus during the procedure.  With this in mind, researchers put technological advancements in ultrasound to use developing an improved method for diagnosing HDF.

The development of Doppler evaluation allows for a non-invasive measurement of fetal hemoglobin to be made.  The Doppler method uses Doppler sonograms to measure the velocity of the blood flowing through the cerebral artery of the fetus (Oepkes, 158).  Using this measurement doctors can calculate the hemoglobin of the fetus and determine the severity of the hemolysis.   The relationship between the velocity and the hemoglobin is inversely proportional due to the fact that with increased hemolysis, blood will flow faster through the artery to compensate for the decreased in viable red blood cells (Oepkes, 158).  Studies show that this method determines the same degree of hemolysis as the ∆OD450, and validates its use as a screen for HDF (Oepkes, 156).

There are pros and cons to each of these methodologies. The ∆OD450 is very accurate; however, it also has the risks of further sensitization through membrane rupture.  This can also cause serious infection, and quite possibly fetal loss.  These risks are also present with the P.U.B.S. procedure however; it provides rapid measurement and an access point for transfusions.  As for the Doppler methods, it shows to be the safest, as it is non-invasive and has the same sensitivity as the ∆OD450, but the method is still new enough to raise concern for its accuracy (Oepkes, 156-7). When it comes to determining what is best for each pregnancy, the decision as with most medical procedures, which methods to use is still case sensitive. While many researchers feel evidence supports the use of a Doppler method for a screening, many doctors still prefer to use the tried and true P.U.B.S (Oepkes, 156-7).

With science and technology being such a rapidly evolving world one can see how the quality of testing has improved over time as has the ability to validate various procedures.  Even with such advances, HDF is still a difficult disease to manage.  One can only hope that one day expecting parents can have the most accurate and least invasive care possible to ensure them a healthy baby, boy or girl.
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