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Table 1. Umbilical Artery Flow A/B Ratio

WEEKS MEAN UPPER LIMIT
24 3.5 4.25
25 3.4 4.1

26 3.3 3.9
27 3.2 3.75
28 3.1 3.7
29 3.0 3.6
30 2.9 3.5
31 2.85 3.45

32 2.8 3.4
33 2.7 3.3
34 2.6 3.15
35 2.55 3.1
36 2.45 3.0
37 2.4 2.9
38 2.35 2.8
39 2.3 2.65
40 2.2 2.5

Courtesy of JD Bowie, MD, Duke University. This table
is a composite of tables found in the following references:
Stuart B, Drumm ], Fitzgerald DE, Dugan NM: Fetal
blood velocity waveforms in normal pregnancy. Br J Obstet
Gynaecol 87:780-785, 1980; Erskine RLA, Ritchie JWK:
Umbilical artery blood flow characteristics in normal and
growth-retarded fetuses. Br ] Obstet Gynaecol 92:605-610,
1985; and Trudinger BJ], Giles WB, Cook CM, et al: Fetal
umbilical artery flow velocity waveforms and placental
resistance: Clinical significance. Br J Obstet Gynaecol
92:23-30, 1985.
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NONINVASIVE DIAGNOSIS OF FETAL ANEMIA DUE TO)MATERNAL RED-CELL ALLOIMMUNIZAT
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Figure 3. Peak Velocity of Systolic Blood Flow in the M
Anemia Due to Maternal Red-Cell Alloimmunization.
Open circles indicate fetuses with either no anemia or mild anemia (=0.65 multiples of the media
hemoglobin concentration). Triangles indicate fetuses with moderate or severe anemia (<0.65 mult
ples of the median hemoglobin concentration). The solid circles indicate the fetuses with hydrops. Th
solid curve indicates the median peak systolic velocity in the middle cerebral artery, and the dotte
curve indicates 1.5 multiples of the median.
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| Figure 3. Peak Velocity of Systolic Blood Flow in the Middle Cerebral Artery in 111 Fetuses atRisk for |

Anemia Due to Maternal Red-Cell Alloimmunization.

Open circles indicate fetuses with aither no anemia or mild anemia {=0.85 multiples of the madia? i
hemoglobin concentration). Triangles Indicate fetuses with moderate or severe anemia {<0.65 multi- ! |

ples of the median hemoglobin concentration). The soiid circles indicate the fetuses with hydrops. The  * |
solid curve indicates the median peak systolic velocity in the middle cerebral artery, and the dotted

curve indicates 1.5 multiples of the median.

tuses with a peak systolic velocity of 1.50 times the
median or higher. Fetuses with values below 1.50 ¢i-
ther did dot have anemia or had only mild anemia.
The fact that this test does not predict mild anemia
well is not clinically important, because no interven-
don is indicated in fetuses with mild anemia, as de-
fined in gur study, whereas those with moderate or
severe anemia should undergo cordocentesis and may
need transfusion.?

In the United States, on the assumption that 4 mil-
lion infants are born cach year, approximately 4000
pregnancics are complicated by Rh alloimmuniza-
ton, but only 10 percent of those require intrauterine
ransfusion before 34 weeks of gestation. More than
10,000 pregnancics are complicated by alloimmuni-
zation against other blood-group antigens, and less
than 10 percent of those require intrauterine transfu-
sion, Therefore, approximately 1400 fetuses each year
require intrauterine transfusion. To detect the fetuses
at risk for hydrops before 34 weeks of gestation (10
percent of the entire population at risk), either serial
cordocentesis or serial amniocentesis is currently per-
formed. Although cordocentesis allows direct meas-
urement of fetal hemoglobin, it is associated with in-
fection, bleeding, fetal bradycardia, premature rupture
of the membranes 2 and a procedure-related preg-
nancy loss of 1 percent* If each fetus at risk for ane-
mia were to undergo one cordocentesis procedure, we
estimate that there would be at least 140 fetal losses
every year.

i
|
|
|
|
|
|

Amniocentesis is less invasive than cordu¢:ntcsis,
but the reliability of measurements of bilirubif in am-
niotic fluid before 27 weeks of gestation is qpestion-
able.2122 For both amniocentesis and cordogentesis,
there are no data concerning the optimal frequency
of repeated sampling. Furthermore, these procedures
may be associated with a worsening of maternal al-
loimmunization.2#% Finally, the results of the analy-
sis of amniotic fluid in cases in which there|is sensi-
vization to Kell antigens correlate poorly with the
severity of fetal anemia.?¢ The use of measurements of
peak systolic velocity as described here would de-
crease the number of fetuses subjected to amhniocen-
tesis and cordocentesis. i

In conclusion, measurements of the peak velocity
of blood flow in the middle cerebral arte fetuses
1t risk for anemia due to maternal red-cell alloimmu-
nization provide an accurate and noninvasiye means
of determining the degree of anemia.

We are indebted to Dr. Jeremiah Mahoney for his thoughtful review
of the manuscrips.
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