CORRESPONDENCE

COLLECTION OF UMBILICAL CORD BLOOD FOR TRANSPLANTATION
To the Editor:
The article by Wagner et all was very encouraging on the
potential use of human umbilical cord blood. On page 1879, 1st
column 2nd paragraph, there appears a sentence that raises
considerable legal, ethical, and medical’ questions, similar to what
occurred in our studies approximately 25 years ag0.39~The statement, which read, “However, recent alterations in the technique of
cord blood collection (eg, earlier clamping of the cord) routinely
yield twofold to fourfold larger harvest (ie, 150 to 300 mL),” raises
considerable concern.
During the period of 1965 through 1975, the obstetricians
associated with our group collected cord blood from 253 deliveries.
Rarely did the volume go over 125 mL and was usually much less.
This volume was in accordance with existing literature? More
recent publications give similar
However, to quote from
one of the obstetricians involved, “we made absolutely sure that no
blood was still going into the baby.”
Currently, umbilical cord blood is considered a waste product,

but to deny any amount of blood, even a small amount, to the
newborn would raise both ethical and, possibly, legal issues. Please
note the necessary clearance needed for fetal tissue in the earlier
article in the same issue by Kyoizumi et aL8 The deliberate early
clamping of the cord could remove umbilical cord blood from a
“waste” productg into a highly controversial and legal area.
In a specific case, such as that reported by Wagner et ai,’ wherein
blood was given to a sibling, umbilical cord blood collection so
described by the authors could probably be justified. Sibling aiding
sibling goes back into history. However, as a routine procedure,
“earlier clamping” and a volume of “300 mL” could raise serious
issues.
NORMAN ENDE
Department of Pathology
University of Medicine and Dentistry of New Jersey
New Jersey Medical School
Newark, NJ
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To the Editor:
We were the obstetricians that participated in the collection of
cord blood used in the studies performed by Drs Milton and
Norman Ende et a1 in 1962. We usually obtained less than 100 mL
in more than 252 specimens. The most obtained was 125 mL. We
made very certain that the cord was not clamped until it stopped
pulsating and that no blood was going from the placenta to the
baby. But several factors, including the length of the cord and the
efficiency of the placenta, enter into the amount of blood obtained.
Work performed by other physicians at that time showed that the
blood in the placenta and cord was 125 mL and the volume in the
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baby 300 mL.’ In the article by Wagner et a1 concerning cord blood
the statement is made that early clamping of the cord routinely
yield twofold to fourfold larger harvests (ie, 150 to 300 mL).2
Because the total volume of placenta, cord, and baby is 425 mL, we
wonder about the 300 mL obtained by early clamping. It was shown
many years ago that early clamping could deprive the baby of
blood.’
WILLIAM S. GRIZZARD SR
FRANCIS R. PAYNE JR
Petersburg Obstetrics and GynecologyAssociates, Lid
PetersbuG VA
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RESPONSE
Recent successes with umbilical cord blood transplantation after
myeloablative
have resulted in considerable interest in
the techniques of umbilical cord and placental blood collection. To
optimize the volume of umbilical cord blood collected, we have
offered the following recommendation^.^ The umbilical cord should
be doubly clamped 3 to 5 cm above the umbilicus early after
delivery. After the umbilical cord is transected and the baby is
removed from the operative field, the exterior of the cord should be
cleaned and then undamped above the mouth of a sterile container
that is below the level of the uterus. While flow of cord blood may
be spontaneous, in many instances it may require gentle “milking.”
Most importantly, the blood collection should continue as long as
there is a steady flow with or without continued “milking.” Once
the free flow has stopped, the umbilical cord should again be
transected approximately 2 cm above the free end and “milked”
until blood flow has stopped. Subsequently, the placental blood
should be collected by gentle needle aspirations. The process
should be continued until the placental vein remains collapsed.
Using the procedure described above, obstetricians nationwide
have sent us umbilical cord blood for purposes of stem cell
transplantation. The umbilical cord blood collection volumes have
ranged from 42 to 240 mL, with a median volume of 103 2 49 mL,
and the placental blood collection volumes have ranged from 8 to
85 mL, with a median volume of 31 ? 16 mL. A more detailed
description of the procedure as well as a more comprehensive
summary of the results can be found elsewhere?
There are several reasons that possibly account for the increase
in the volume of cord blood collected: (1) early (versus delayed)
clamping of the umbilical cord after delivery; (2) prolonged (ie,

more patient) collection attempts; and (3) better understanding of
the placental blood volume.
Without question, the obstetricians’ and pediatricians’ first
priority is the care of the mother and infant. However, there is no
consensus as to the time the umbilical cord should be clamped. A
variety of guidelines exist in the literature and have been published
The guidelines described in Pritchard et a16 are “to
clamp the cord after first thoroughly clearing the infant’s airway, all
of which takes upward of 30 seconds.” Delayed clamping of the
umbilical cord, however, is not beneficial to the neonate and in
some instances may be harmfuL8
The volume of blood that remains in the placenta after clamping
the umbilical cord has often been grossly underestimated by
obstetricians. For most, there is little experience with collection of
umbilical cord blood other than for the purpose of diagnostic
testing, which requires relatively small volumes. Such an underestimation of the placental blood volume might have influenced the
duration of the collection process and the resultant lower yields.
JOHN WAGNER
Assistant Professor of Pediatrics
Bone Marrow Transplantation
The Universityof Minnesota School of Medicine
Minneapolis, MN
HAL E. BROXMEYER
Professor of Medicine (Hematology /Oncology),
Microbiologyllmmunology
The Indiana UniversitySchool of Medicine
Indianapolis, IN
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