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The Hemodynamic Effects That
Delayed Umbilical Cord Clamping Has
on Premature Infants
By Ross Sommers, MD; Judith Mercer, PhD,
CNM
The optimal timing for umbilical cord clamping
following birth is undetermined. Although there
is no particular justification for immediate cord
clamping (ICC), it has become the standard of
care. The most pressing defense for ICC in
preterm infants is the rapid availability of the
infant for resuscitation. Yet recent studies
have identified advantages in delay in cord
clamping (DCC) or cord milking. One advantage is the decreased rate of intra-ventricular
hemorrhage among preterm infants without
differences in Apgar scores or levels of
resuscitation.1 One hypothesis for this finding
is that DCC provides a stabilizing increase in
cerebral blood flow. Serial measurements of
blood flow in the Superior Vena Cava (SVC)
by ultrasound doppler is a technique one can
use to explore this hypothesis.2
Approximately half of the fetal cardiac output
(CO) of the fetal-placental circulation is present in the placenta at any given point in time,
while only 8-10% of the fetal CO passes
through the lungs. Immediately at birth, the
CO to the newborn lung must increase to 45%
so that functional respiration can be established. DCC provides the increased fetalplacental blood transfusion necessary to support this transition and may prevent hypovolemia in other organs. It is estimated that ICC
in preterm infants prevents the addition of 20
to 30 ml/kg of blood.5 Lowering the infant below the introitus speeds this transfusion, while
raising the infant above the level of the pla-

centa decreases the volume of transfusion. An
additional important factor in this transfusion
is the reservoir of stem cells present in umbilical cord blood that can differentiate into endothelial, mesenchymal, and haematopoietic
precursors. Given the potential of these cells
to repopulate over extended periods of time,
they may offer a continuing benefit beyond the
newborn period.6

“The optimal timing for
umbilical cord clamping
following birth is
undetermined. Although
there is no particular
justification for immediate
cord clamping (ICC), it has
become the standard of
care.”
DCC allows for transfusion of whole blood, not
just red blood cells. A meta-analysis of preterm infants with DCC identified a 5 mg/dl
mean difference in hematocrit.7 Blood pressure in premature infants is dependent upon
multiple variables including cardiac stroke
volume, heart rate, and systemic vascular resistance. Although studies have failed to identify
an association between DCC and increased
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values at 24 hours of the infants exposed to
DCC were 70% greater than those of the
infants exposed to ICC. These differences
were greater than the 20% difference between the DCC and ICC groups that we
observed.2
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Figure 1- SVC blood ﬂow over the course of the study, Mean ± SD. (ANOVA: groups,
p=0.002).
blood pressure,8 we recently identified an
increased cardiac stroke volume in the right
ventricle at 48 hours of life without differences in heart rate or blood pressure.2
Depriving premature infants of fetalplacental blood volume may lead to such
detrimental consequences as hypovolemia,
hypotension, and end organ hypo-perfusion.
However, DCC has been found to decrease
the incidence of intra-ventricular hemorrhage (IVH) (16% for DCC compared to
29% for ICC), a significant benefit for premature infants.8 Preliminary findings also
suggest that DCC is associated with improved neurodevelopmental outcomes.9
Due to its safety profile and ease of bedside
use, ultrasound doppler technique is frequently used to quantify hemodynamic
measurements during the transition period
following preterm birth. One new exciting
use of this technology is the measurement
of blood flow in the Superior Vena Cava
(SVC), considered a measurement of “systemic blood flow.”3 SVC flow is not subject
to the effects of fetal shunts such as a patent ductus arteriosis (PDA) or a patent foramen ovale (PFO). Low blood flow in the
SVC following preterm birth is a significant
predictor of the development of large grade
IVH.4 Given the decreased IVH rates1 and
increased systemic blood volume5 associ-

ated with DCC and its potential hemodynamic
benefits, one logical explanation is that DCC
is associated with increased SVC flow.
In order to test the hypothesis that DCC is
associated with increased SVC flow, we
completed a prospective randomized study
of 51 infants with an average gestational
age of 28 weeks who underwent four ultrasound examinations over the first 5 days of
life. Premature infants randomly assigned
to the DCC group had significantly higher
SVC flow over the study course (Figure 1).
Furthermore, the differences in SVC flow
between the DCC and ICC groups at 48
and 108 hours (53 and 54 mL/kg/min, respectively) were greater than at 6 and 24
hours (26 and 23 mL/kg/min), suggesting
that the effects of DCC persist beyond the
immediate postnatal period in which IVH
frequently occurs.2 It is likely that the higher
SVC blood flow in the DCC infants is the
result of increased blood volume received
by the infants.5 In addition, DCC allows the
infant’s heart to adjust to ex-utero cardiovascular physiology more gradually.
In an observational non-randomized study
of 30 infants with an average gestational
age of 26.5 weeks, Meyer et al. identified
greater SVC flow values at 24 hours for 13
infants with DCC (median value 91 ml/kg/
min) compared to 17 infants with ICC (me-

A third recent randomized study evaluated
the hemodynamics of umbilical cord milking
following preterm birth. After delivery, the
infant was placed below the level of the
placenta and approximately 20 cm of umbilical cord was milked 2-3 times towards
the infant before being clamped. Fifty infants with mean gestational ages of 25
weeks were enrolled, and seven measurements of SVC flow were taken over the first
three days of life. Small, but significant
differences in SVC blood flow (10-15ml/kg/
min) at the 6 and 12 hour exams only were
identified.11 Given the minimal difference in
SVC flow at these two intervals, and the
lack of overall findings between the two
groups,11 it appears that cord milking does
not have as robust an impact on SVC flow
as delayed clamping does.2, 10
Many neonatologists are recommending the
adoption of DCC in premature infants as the
standard of care based on the benefits identified in the meta-analyses. Others argue for
more evidence before recommending a
change in practice. More data will soon be
available as there are several randomized
control studies underway. At the University
of Oklahoma (NCT00579839), 200 infants
of gestational age 24 to 34 weeks underwent DCC for 30-35 seconds. Another
(NCT00818220), from the University of
Rhode Island and Women & Infants Hospital of Rhode Island, consists of DCC for 45

“If results from these
studies provide further
evidence of the benefits of
increased fetal-placental
blood transfusion after
delivery, DCC or umbilical
cord milking may become
the standard of care for
premature infants.”
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seconds in 210 premature infants of gestational ages 24 to 32 weeks. There is an ongoing multisite randomized study of DCC in
premature infants in Australia that has a projected enrollment of over 1000 infants with
follow-up to 18 months. A randomized control
study from the University of California at San
Diego (NCT01434732) involving cord milking
in infants less than 32 weeks gestational age
is nearly complete—the primary outcome is
SVC flow at 6 hours of life. If results from
these studies provide further evidence of the
benefits of increased fetal-placental blood
transfusion after delivery, DCC or umbilical
cord milking may become the standard of
care for premature infants.
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Highlights from 2013 NEO: The Conference on
Neonatology
By Alan R. Spitzer, MD and Rosemarie Ugalde
As one of the premier meetings in newborn
medicine, NEO: The Conference for Neonatology attracts a wide range of healthcare professionals from across the country and abroad
who seek a dynamic scientific conference
where they can expand their clinical knowledge as well as their professional network.
The roots of this conference are steeped in a
tradition of excellence. Originally titled, Management of the Tiny Baby Conference, this
meeting ran for an impressive 28 years, and
was recognized as one of the legendary conferences in Neonatal Medicine. Over the last
seven years, we have continued to honor this
program’s commitment to educational excellence on a much grander scale through the
formation of what is now known as NEO: The
Conference for Neonatology. It is my great
pleasure to share some of the highlights from
the 2013 meeting, and provide you with a preview of the 2014 conference, in this issue of
Neonatology Today.
Since its debut in 2007, NEO has consistently
provided its audience with a high-level,
evidence-based program which uniquely addresses both the cutting edge and the practical
aspects of Newborn Medicine. After each conference, we solicit feedback from participants
via a detailed evaluation process. A meticulous
review of these responses allows us to continually build on our previous success by crafting an educational program which is tailored to
fit the current needs of the Neonatal-Pediatric
community. Each year the NEO Planning
Committee, comprised of distinguished faculty
from the Neonatal-Perinatal community, assembles an agenda which speaks to the cur-

“As one of the premier
meetings in newborn
medicine, NEO: The
Conference for
Neonatology attracts a
wide range of healthcare
professionals from across
the country and abroad
who seek a dynamic
scientific conference....”
rent and most critical issues facing clinicians
involved in the practice of Newborn Medicine.
Educational sessions are led by world renowned experts recognized for their particular
knowledge of these clinical topics.
The 2013 NEO Conference was no exception,
nor were the additional meetings which preceded this unforgettable program. As in prior
years, educational activities began on February 20th with a pre-conference day designed to
provide attendees with an introduction to quality improvement techniques, and an overview
of the quality improvement components of
Maintenance of Certification (MOC). Moderated by Drs. Dan Ellsbury and Robert
Ursprung, two of the leading figures in Neonatal CQI, this year’s session included: presentations which addressed overall MOC requirements, recommendations for reducing: catheter associated infections, necrotizing entero-
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colitis and retinopathy of prematurity and
much more. Ideally suited for clinicians who
seek a foundation for developing solid quality
improvement initiatives, record attendance
included neonatologists, advanced practitioners and nurses from across the country.
On February 19th-24th, we also hosted Specialty Review in Neonatology. Considered by
many to be the leading national review of its
type in the country, numerous neonatologists,
residents, fellows and advanced practitioners
attended this outstanding fundamental pathophysiology course in Neonatal-Perinatal Medicine. This year’s meeting featured an Automated Response System (ARS) which proved
to be a great benefit for both faculty and attendees. Instructors utilized this technology to
assess the audience’s knowledge of each topic
presented and participants utilized it to effectively engage in the question and answer exercises designed to fine tune their knowledge of
critical subject matter. ARS will be available
again at the 2014 Specialty Review in Neonatology. SR attendees have numerous opportunities to interact with NEO attendees and industry sponsors during exhibit hall hours and
evening events.

6

The 2013 NEO: The Conference for Neonatology commenced on February 21st and ended
on February 24th. Major themes included the
latest developments in critical areas such as:
respiratory support, fetal evaluation and testing,
pharmacology and therapeutic interventions,
ethical considerations in the NICU, neonatal
nutrition and complications of NICU care. Participants benefited from the interactive presentations which allowed them to engage in discussions with key speakers as well as their peers.
For those of you eager to access conference
information through your hand held device, we
did not disappoint. This year we introduced a
mobile device app which enabled registrants to
quickly and conveniently look up lecture times,
locations, exhibit hall hours and other pertinent
details found in the official agenda and pocket
guide. For the second consecutive year, and in
an effort to accommodate the growing presence of our international audience, we offered
simultaneous translation of the meeting in
Spanish. Both these features were hugely successful, and will be available to our guests at
the NEO conference in 2014.
One of the most popular and highly anticipated
events at this meeting is the Legends of Neo-
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natology Gala Award Ceremony which honors
those who have made significant contributions
to the care of the critically-ill neonate. On the
evening of February 22nd 2013, I had the privilege of inducting Lilly M. Dubowitz, MD, Jeffrey
Maisels, MD, and Jen-Tien Wung, MD, into the
Neonatology Hall of Fame for their accomplishments in the areas of gestational age

and neurological assessment, neonatal
jaundice and respiratory care, respectively.
Friends, family and colleagues looked on as
examples of their extraordinary work were
displayed and commemorated in front of a
captive audience of their peers.

NEO also serves as the perfect backdrop for
clinicians and delegates from commercial organizations, hospital and academic institutions
to engage in discussions regarding products
and services available to the pediatric community. This year participants interacted with repre-
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sentatives from close to 50 companies during
the daily Exhibit Hall hours and while attending
approved industry sponsored symposiums. We
welcome their participation this coming February, and are grateful for their support of our
commitment to educate the medical community.

thought-provoking commentary. For attendees
this is a wonderful opportunity to earn CME/
CNE credit hours while collectively celebrating
the advances which have been made in this
specialty and explore solutions for the challenges that lie ahead.

NEO: The Conference for Neonatology will
take place at the Hilton Orlando Bonnet Creek,
February 20-23, 2014, and is on track to be
better than ever. Top luminaries from the neonatal world - active in both patient care and
clinical research - will gather at NEO to share

“NEO: The Conference for
Neonatology will take place
at the Hilton Orlando
Bonnet Creek, February
20-23, 2014, and is on track
to be better than ever.”
In addition to the first-class presenters and the
myriad of benefits described above, a topnotch
conference team is ready to assist you with all
your meeting needs prior to the event and onsite while you interact with expert faculty, industry leaders and valued colleagues.
As a reminder, NEO is run alongside another
preeminent meeting described above; Specialty Review in Neonatology. Clinicians preparing to take the 2014 board certification exams and/or those who would like to strengthen
their general knowledge of neonatal-perinatal
medicine will find this intensive and comprehensive review to be an invaluable learning
tool.
Anyone involved in the care of neonates would
be hard-pressed to find such a multitude of
high-quality educational opportunities all under
one roof. I hope you will join us in Orlando the
week of February 20-23 for an unforgettable
educational experience.
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on the risk of developing methemoglobinemia. An association between
prilocaine and an increased risk of methemoglobinemia, particularly in
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formulations.
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Digital Scrapbooking as a Standard of Care in Neonatal
Intensive Care Units: A Three-Year Update
By Muhammad Subhani, MD, MBA
The census of most Neonatal Intensive Units
(NICUs) is comprised of premature infants or
infants with congenital problems who require a
prolonged length of stay. The dramatic improvement in survival for the sickest and tiniest
of infants has allowed parents to take their
babies home in most cases. Increasing use of
digital photography has allowed parents to
capture the roller coaster ride moments of their
infant’s stay, but adds up as an additional
chore for them.
In response to the wish list of parents staying at
Ronald McDonald’s House in Amarillo, Texas,
our NICU started a program in the 2007 of taking pictures of those infants whose parents were
staying there, from their birth until discharge or
in some unfortunate cases of expiry.
Through a generous grant of $8500 by the
Ronald McDonald House of Amarillo
(www.rmhcofamarillo.org), the program of picture taking later became the standard of care
with the addition of scrapbooking, offered to all
admitted infants. Although a detailed description for the program could be found in the already published manuscript titled ”Digital
Scrapbooking as a Standard of Care in Neonatal Intensive Care Units: Initial Experience” in
Neonatal Network, Volume 31, 3, pages 162168, May/June of 2012, the program can be
summarized as a combination of taking pictures from birth, sometimes even from delivery
room until discharge or expiry at any point during their stay where it was deemed necessary,
in addition to various predefined milestones,
then creating a digital scrapbook on a laptop.
At discharge or expiry, parents receive the
pictures and the scrapbooking project on a CD.
Readers are advised to review the original
manuscript for a better understanding of the
entire process of digital scrapbooking.
The following description summarizes our experience with this innovative program for about
three years duration, with a hope that other units
could easily initiate this program with substantially lower cost and sustain this program with
better results. Since its inception on August 3,
2010, our unit has served 843 infants.
Positive Experiences First
Parents simply could not thank the unit enough
for this great gift of pictures on CD. The Stedge
family had an initial loss at 25 weeks prior to
the introduction of this program. It was followed
by 25-week triplets. One of the triplets also did
not survive. The family received a separate CD
for all three infants and was able to look at the

photos at their home after a few months of
discharge. As per mother, Erika: “Scott and I
were finally able to sit down tonight and look
throughout the pictures on the CD. We cried
tears of joy while looking at each pic. It was
great to see how far they have come. Receiving that CD was the best gift anyone could
have given us and we thank you so much!!”
Some parents, who had their babies delivered
in another neonatal intensive care unit only two
blocks away from our unit, shared their preference of using our unit for this additional benefit
to some nursing staff, if given the choice by
their insurance carrier. As per our discharge
planner Jennifer Daily, ”Even when the parents
seem frustrated in some cases of delay on the
day of discharge, their mood changes dramatically with CD.” The parents are very appreciative of getting the CD free of charge. A set of
Lightscribe™ CD and the CD cover costs approximately ninety cents, all together which
could easily be covered in the unit’s supplies
budget. Engraving two best photos of the infant with their given name, date of birth, weight
and length on the CD itself by Lightscribe™
technology takes approximately 15-20 additional minutes, but the unanimous twinkling
response by the parents for this professional
look is simply priceless.
Another perceived benefit for this project is the
addition of an interactive avenue between the
nursing staff and the parents. The “awe” moments of captured memories by a nurse,
whether it was the first touch by the parent or
first bath, decreases the barrier between the
nursing staff and the parents, which in turn has
increased the trust placed by the parents in
nurses, as they often perceive nurses going
above and beyond their usual caring for their
infant.
The nurses remain the backbone of taking
pictures, but the greatest sense of support and
relief, even though infrequent, in our unit
comes from some volunteers, also known as
“Cuddlers,” the same people who provide the
service of holding the babies, including the
skin-to-skin. The majority of “cuddlers” are
retired females who take it upon themselves to
either come at extra times or extend their regular visitation hours for capturing photos of all
the infants on their day of visitation. One of the
volunteers, a middle-aged school teacher by
profession, is the mother of one of our 25
weeks extremely premature and sick infants.
She became a volunteer just for capturing photos. Attempts to entice some local photographers, amateurs and photography students to
capture photos in some of their spare time, has
not been fruitful so far.

However, There Are Some Concerns
Although every infant is supposed to have at
least some pictures, in some cases there were
none, except the very first picture taken of the
name and date of birth for identification purpose. The majority of them were babies who
had a very short length of stay for conditions
like suspected sepsis or delayed transition,
although some had stayed for a while. The
main reason for this omission was noninitiation of enrollment, which was traced back
to the combination of new nurses, unit health
clerk and short staffing. In a hectic situation of
multiple simultaneous admissions and deliveries, getting an additional permit signed for this
project was low on their priority list. If possible,
the inclusion of digital scrapbooking in the
general consent form for admission for the
NICU could alleviate this issue.

“....the program [digital
scapbooking] can be
summarized as a
combination of taking
pictures from birth,
sometimes even from
delivery room until
discharge or expiry at any
point during their stay
where it was deemed
necessary, in addition to
various predefined
milestones, then creating
a digital scrapbook on a
laptop. At discharge or
expiry, parents receive
the pictures and the
scrapbooking project on
a CD.”
Discrepancy in the number of pictures was
another issue. Infants whose parents were
more vocal in “asking” the nursing staff for taking “more pictures” of their infant’s got a better
share of photos, even with shorter length of
stay in contrast to parents with language barriers. The nursing staff felt awkward in commu-
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nicating their desire for taking photographs,
even when there was an opportunity to do so,
mainly because of language barriers. These
problems have been gradually rectified with
continued reinforcement by charge nurses
during their daily huddle sessions, and discussion during monthly meetings, usage of interpreters and even other available parents for
communicating with parents who could speak
the same language.
The biggest disappointment for the author,
however, has been the lack of interest by parents for accomplishing the digital scrapbooking
where parents have the capability to write a
digital diary as often as they could, and then
decorate it according to their likeness with associated photos. All parents, except a few, felt
hard-pressed with the lack of available time
with their sick infants, especially when touch
was restricted to avoid overstimulation. It was,
therefore, no surprise that the unanimous answer by parents for not doing this activity was,
“I would rather spend time with my baby in
skin-to-skin touch, changing diapers or taking
temperature than doing scrapbooking.”
Surprisingly, the ones who utilized it created
masterpieces with their creativity. They were
mostly teenage single mothers or young married couples. The best scrapbook created was
by a teenage single mother whose 25-week
infant stayed for couple of months. The parents, who did not attempt scrapbooking were,
however, extremely receptive, and appreciative
of author’s proposition that volunteers be utilized to write their thoughts on a plain paper
diary and later transcribe that diary for scrapbooking or, depending upon the available time,
input it directly into the computer. Unfortunately, the same ”cuddlers” who did a great job
in capturing photos, shared their lack of interest in doing the journaling part. In the author’s
opinion, the combination of their age group
being in the sixties and their possible lack of
computer experience may have deterred them
from the computerized journaling. High school
or college age students who routinely volunteer
at hospitals for various reasons seem to be
panacea for this. Strict hospital rules, including
confidentiality, however, pose significant hurdles for this age group, at least in our hospital.
In addition, these personnel could make themselves available only on weekends or occasionally late night due to their academic obligations.
A good alternate would be recruitment of some
volunteers who enjoy traditional scrapbooking,
and then train them for the digital version which
should not take more than an hour.
Although we started our project with about
$8500 almost three years ago, we have
learned that it could be done at a much lower
cost. For an average sized 30 beds, $2000
would be considered a reasonable amount
including initial supplies. Current point-andshoot cameras (POS) for around $200 could
do a reasonable job, considering what we are
accomplishing with our Nikon D60 cameras
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with their associated lens. Another big improvement that has evolved over time is
placement of each infant’s SD (secure digital)
card at the bedside in the folder of their chart.
This activity saves time previously lost in sorting the required card from the rest of the cards
stock. It also prevents accidental placement of
the SD card in the plastic cover of another
infant’s card. At present, we have two cameras
that serve six rooms for our bed capacity of 32.
Ideal situation would be the availability of one
camera in each room locked in a safe place,
ready to take picture by pulling out the SD card
from infant’s chart folder.
Creation of two DVD’s or digital presentations
remains on the “To Do List” for the author. One
would include the process of initiating and
maintaining the entire process of digital scrapbooking for nursing and ancillary staff. The
other is aimed specifically for the parents about
the “How To” for scrapbooking. It is strongly
believed that they would significantly shorten
the time required for training new nurses and
ancillary staff and augment the interest of parents for scrapbooking.
In short, the experience of the digital scrapbooking has been extremely rewarding for the
author and the entire unit. Not only it has set us
apart from all other units, it continues to build
eternal bonds of friendship between neonatal
staff and parents of our patients by sharing
unforgettable memories of the most vulnerable
times in their infant’s life. Any NICU unit staff
determined to make this wonderful program
part of their daily routine is welcome to contact
the author for personal discussion at
subhani@yahoo.com.
Happy Scrapbooking!
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I am often asked to describe the experience
of raising a child with a disability - to try to
help people who have not shared that unique
experience to understand it, to imagine how it
would feel. It's like this....
When you're going to have a baby, it's like
planning a fabulous vacation trip - to Italy.
You buy a bunch of guide books and make
your wonderful plans. The Coliseum. The
Michelangelo. David. The gondolas in Venice. You may learn some handy phrases in
Italian. It's all very exciting.
After months of eager anticipation, the day
finally arrives. You pack your bags and off
you go. Several hours later, the plane lands.
The stewardess comes in and says, "Welcome to Holland.""Holland?!?" you say. "What
do you mean Holland?? I signed up for Italy!
I'm supposed to be in Italy. All my life I've
dreamed of going to Italy."
But there's been a change in the flight plan.
They've landed in Holland and there you must
stay.
The important thing is that they haven't taken
you to a horrible, disgusting, filthy place, full
of pestilence, famine and disease. It's just a
different place.
So you must go out and buy new guide
books. And you must learn a whole new language. And you will meet a whole new group
of people you would never have met.
It’s just a different place. It's slower-paced
than Italy, less flashy than Italy. But after

Emily and Jason Kingsley
you've been there for a while and you catch
your breath, you look around.... and you begin
to notice that Holland has windmills....and Holland has tulips. Holland even has Rembrandts.
But everyone you know is busy coming and
going from Italy... and they're all bragging
about what a wonderful time they had there.
And for the rest of your life, you will say "Yes,
that's where I was supposed to go. That's
what I had planned."
And the pain of that will never, ever, ever,
ever go away, because the loss of that dream
is a very, very significant loss.
But, if you spend your life mourning the fact
that you didn't get to Italy, you may never be
free to enjoy the very special, the very lovely
things about Holland.
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