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INTRODUCTION

Since the discovery of the Rh blood factor in 1941 tremendous
advances have been made in the understanding of the entity known
as erythroblastosis fetalis and in its management. Exchange trans-
fusion, the present accepted trsatment for those severely affected
by this condition, has been used only for the past decade. Although
the exchange transfusion has done much to reduce the mortality and
morbidity of erythroblastosis fetalis, it is by no means an
innocuous procedure. The exchange, in which most of the infant's
blood volume is replaced by citrated (or heparinized) donor blood,
can and does place many physiologic stressee upon the infant.
Relativély few detailed studies have been reported concerning
electrocardio-graphic and serum elec#rolyte changes occurring during
exchange transfusions and often parallel studies of the two aspects
have not been made on the same :roup of patients. This paper
reports a study made upon nine infants with erythroblastosis fetalis
subjected to exchange transfusiom in which special attention was
directed toward the effect of the transfusion upon the

electrocardiographic tracings and upon the serum electrolytes.



HISTORICAL REVIEW

The first reportdd attempt to completely replace the blood
volume of an infant was made by Hart (1) in 1925 on an erythroblas-
totic child, in which he injected 335 cc. of donor blood into the
saphenous vein and withdrew 300 cc. through the anterior fontanelle.
Although the child recovered he did not report any further trials
with the procedure. It was not until 1944, after the discovery
of the Rh factor and more was understood about blood groups and
the etiology of erythrbblastosis, that further attempts were made
to replace the total blood volume of the affected infunt as a means
of treatment for the disease. Weiner and associates (2) in 1944
successfully attempted an exchkange transfusion on a Mongolian idiot.
Encouraged by this success they began using the procedure on ery-
throblastotic babies (%). Wallerstein was another early advocate
of the exchange transfusion, performing his first in 1946(4,5).

Since these early attempts the technigue of the exchange trans-
fusion has been improvéd greatly. In general two types of procedures
are used today. One is the method advocated by Weiner (6) in which
blood is simultaneously injected via a cannula into the saphenous
vein and withdrewn from the radial artery. The other method, as
advocated by Diemond (J), utilizes the umbilical vein, in which
blood is alternately withdrawn and injected through the same poly-

ethylene tubing. Most workers use citrated donor blood, but recently












































































































5 All but one infant developed prolonged Q-T, intervals
on one or more occasions durimg the transfusions, the prolongation
oocurring in the S-T segment. The one exception was an infant
who received 0.2 gm. cf calciuu gluconate per injection and had
short Q-T, intervals, possibly indicatige of hypercalcemia. Allthe
others received O.i gm. of calcium gluconate per injection. Although
this was not enough to prevent some prolongation of the
Q-T¢ , in the majority of instances it kept it near the upper limit
of normal even when prolonged.

6. The presence of muscle tremors as noted by irregularities
of the base line in the ECG tracing was another indication of hypo-
calcemia. These did Hot appear as often as either the he-rt rate or
Q-T changes.

7. In performing exchange transfusions, one should use as
fresh a unit of donor blood as possible to avoid any chance of the
develomment of hyperkhlemia. To guard against the development of
citrate-induced hypocklcemia, at least 0.1 gm. of calcium gluconate
should be given per 100 ml. of transfused blood, and more may be
necessary. No one clinical sign or combination of sighs are
reli-able enough to always indicate the presence of hypocalcemia
while still mild; thereford the recommendation is made for periodic
injec-tion of calcium regaldless of the absence of clinical signs

indi-cating its need.
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