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Skin-to-skin parental contact with
fragile preterm infants
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Skin-to-skin contact has been implemented recently to facilitate maternal-infant
bonding of preterm infants. The technique allows the removal of fragile preterm
infants from an incubator to the bare chest of a parent or caretaker. When spe-
cific guidelines are followed, thermal stability can be maintained, parent-infant
bonding can be facilitated, and parental satisfaction can be enhanced. We illus-
trate a case in which a preterm infant has skin-to-skin contact while being mon-
itored for physiologic parameters, including heart and respiratory rate, oxyhe-
moglobin saturation, and nasal airflow. Improvements in breathing patterns in
this infant during skin-to-skin care and maintenance of a normal temperature sug-
gest that this technique may not only be safe and psychologically beneficial, but
it may also promote physiologic improvement.
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ne of the many challenges in caring

for the preterm infant is the main-
tenance of an optimal thermal environ-
ment. Innovation in incubator technol-
ogy during the past several decades may
be responsible for more reduction in the
morbidity and mortality of these infants
than any other single intervention.!
Maintaining an infant in a thermal neu-
tral range, with a minimal metabolic
rate, promotes optimal weight gain and
healing.

Conventional methods for maintain-
ing a preterm infant’s thermal stability
have historically relied on convective or
radiant heaters (or both). Although effec-
tive, such heaters essentially eliminate
the possibility for close parental contact
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with the infant. It is not until the infant
is larger and older that parents tradi-
tionally have been allowed to hold their
infant for the first time.2

Recent research has suggested that
placing even a small, fragile infant on a
parent’s bare chest may be safe. This
skin-to-skin method of nurturing an
infant, also referred to as kangaroo care
because of the marsupial analogy, pro-
motes thermal stability and improves
parental bonding.3-5

We describe a preterm infant who
was nurtured with skin-to-skin contact
while being monitored for heart and res-
piratory rate, arterial oxygen saturation,
and nasal air flow. This infant demon-
strates that this form of contact may not
only be safe and satisfying for parents,
but it may also improve the infant’s
physiologic parameters as well.

Report of case

A 33-year-old primagravida mother
delivered a baby boy N.S. who was a
29-week twin, weighing 1180 g. The
baby was delivered vaginally following

spontaneous preterm rupture of mem-
branes 4 hours before delivery. The cause
of the premature labor and rupture of
membranes remains undetermined. He
was active in the delivery room, and
APGAR scores were assigned at 8 at 1
minute and 9 at § minutes. The infant
was intubated at 2 minutes of age for res-
piratory distress and to deliver exoge-
nous surfactant therapy. He required
moderate levels of support from a
mechanical ventilator during the first
several days of life, and a second dose of
exogenous surfactant was administered
on the second day of life. Ventilator set-
tings were lowered following this sec-
ond dosage, and he started to feed on
breast milk via an oral-gastric tube on
day 4 of life. He was gradually weaned
from ventilator support by day 8 of life,
and he had no evidence of intracranial
hemorrhage or other complications asso-
ciated with prematurity. He was weaned
from a radiant warmer to an incubator
on the second day of life, but he con-
tinued to require large amounts of sup-
plemental heating and servo-controlled
temperature support for the first sever-
al weeks of life. On day 19 of life, skin-
to-skin care was suggested to his par-
ents. At that time, the infant weighed
1360 g and required supplemental oxy-
gen by nasal cannula and thermoregu-
lation by a servo-controlled isolette.
The infant met criteria (Figure 1) for
skin-to-skin care at Thomas Jefferson
University Hospital (Philadelphia, Pa).
Informed consent was obtained from
the parents. Monitors for heart and res-
piratory rate, oxyhemoglobin saturation
(Nellcor Inc, Hayward, Calif), and nasal
airflow were placed. The nurse investi-
gator discussed skin-to-skin care with
the parents, offered a special chair that
would promote prolonged comfort dur-
ing the process, and suggested ways of
holding the infant (Figure 2). Wearing
only a hat and diaper to cover him, the
infant was then removed from the iso-
lette. He was placed inside the mother’s
garment and on her chest (Figures 3 and
4). The infant was allowed to be nes-
tled for 2 hours on the first occasion,
with more prolonged periods subse-
quently being permitted. Both the moth-
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%hecklist

Infants

[] weigh > 1000 g;

[ are 26 weeks’ to 36 weeks’
gestational age;

[] are on < 25 breaths/min of
mechanical respiratory
support;

[] are on < 40% supplemental
oxygen support;

[J have intravenous and
intra-arterial lines securely in
place; and

[[] are considered stable by
attending neonatologist

PROCEDURE

BENEFIT

1. Dress infant in diaper, hat only.

Y

Allows for maximizing surface
area available for skin-to-skin
contact.

2. Place privacy screen at
bedside.

Y

Provides privacy to parents while
they perform skin-to-skin contact
with infant.

3. Place infant’s head in an
upright vertical position against
father’'s chest or between moth-
er's breasts; cover infant with
blanket.

Ensures comfort for infant and
caregiver; permits optimal airway
positioning.

Figure 1. Criteria for skin-to-skin contact.

er and the father took turns performing
skin-to-skin care with both of their
infants following this initial experience.

Recording of the physiologic
response was done for 6 hours before
the kangaroo care; during the 2 hours of
kangaroo care; and 6 hours following
the care. In the period preceding the
skin-to-skin contact, the infant experi-
enced two brief episodes of airway
obstruction, characterized by increased
chest wall movement and mild oxygen
desaturation. Many lengthy periods of
increased movement and agitation
occurred, characterized by disorganized
breathing and mild tachycardia. Dur-
ing the kangaroo care, all physiologic
patterns were more stable. The heart
rate trend showed neither tachycardia
nor bradycardia during the 2 hours. No
episodes occurred of either central or
obstructive apnea. There was no peri-
odic breathing and no oxygen desatu-
ration. The overall impression from the
physiologic recording was one of a gen-
erally stable, quiet infant, much like an
infant in quiet sleep. This impression
was noted despite parental and nursing
reports that the infant was alert much of
the time. This pattern persisted on the
recording more than 2 hours after the
skin-to-skin contact.

4. Keep infant on monitor and
pulse oximeter during parental
visit.

Permits continuous monitoring.

5. Obtain infant's temperature
before initiation of skin-to-skin
contact.

Permits baseline monitoring for
changes in thermoregulation.

6. Monitor infant’s temperature
every 30 minutes, depending
on infant’s needs. If tempera-
ture drops 0.5° from baseline,
or if infant demonstrates brady-
cardia, desaturation, or agita-
tion, DISCONTINUE skin-to-
skin contact.

Y

Infant's body temperature and vital
signs can be maintained during
this procedure.

7. Make sure infant's airway is not
occluded by breast tissue or
skin.

Ensures against extrinsic airway
obstruction.

8. Administer gavage feedings
while infant rests on parent's
chest as tolerated by infant.

Enables continuing routine care of
infant while performing kangaroo
care.

9. Keep infant on chest for mini-
mum of 30 minutes up to 4
hours as tolerated.

Y

This time allows nurse, physician,
family to develop individualized
plan.

10. Document visit on progress
notes and on flow sheet. Re-
cord vital signs before, during,
and after skin-to-skin contact.

Figure 2. Procedure established at Thomas |efferson University Hospital for skin-to-

skin contact.
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Figure 3. Mother and infant initation of skin-to-skin contact. The diaper-clad infant
wears a hat. He is placed between the breasts and held. Infants may then be cov-

ered with a receiving blanket if desired.

Figure 4. Mother and infant during skin-to-skin contact. Infant positioning and con-
tinuous measurement of physiologic parameters are essential. Mom should be seat-
ed in a semireclined position, preferrably with feet propped to maximize the infant’s
airway flow, similar to that of an incubator. This position also enhances the moth-
er’s comfort, allowing for long-term nuturing if desired.

Discussion

The intensive care environment is radi-
cally different from the maternal milieu
to which preterm infants have been
exposed before birth. In the womb,

sounds consist of maternal heartbeat and
voice. Light is minimal, and the infant is
continuously rocked by the rhythm of
maternal respiration and movement. The
bright, noisy intensive care environment

generally finds the preterm infant supine
on a firm mattress without parental con-
tact. Skin-to-skin contact has been shown
to be a safe means of radically altering
this harsh environment, at least tem-
porarily, for the very fragile preterm
infant.3-8 Previous studies have shown
improvements in maternal satisfaction,
infant temperament, and breast-feeding
while still maintaining thermal stability,
weight gain, and normal physiologic
parameters (Figure §). 3.9-13

The infant’s physiologic recording
performed before, during, and after skin-
to-skin contact suggests that the infant’s
cardiorespiratory stability may be
enhanced. This benefit is in addition to
the improvements in parental satisfac-
tion with regard to feelings of involve-
ment and intimacy. In this instance, the
etiology of cardiorespiratory stability is
unclear; however, the infant may be reg-
ulating to the parent’s stimuli. For
instance, skin-to-skin contact may alter
the dominant sleep state and metabolic
rate.5 Recently, it has been demonstrat-
ed that thermoregulation is enhanced
during skin-to-skin contact while oxy-
gen consumption remains stable.14
Although the long-term benefit of this
stability remains unknown, it suggests
that skin-to-skin contact may not need to
be withheld because of mild infant apnea
if appropriate monitoring guidelines are
followed.

The protocol at Jefferson University
Hospital concentrates on premature
infants less than 36 weeks’ gestation;
however, infants older than 36 weeks’
gestation who are admitted to neonatal
intensive care would also be likely to
reap the benefits of skin-to-skin contact.
Prolonged mechanical ventilation does
not preclude skin-to-skin contact. In fact,
it has been shown that infants who
received skin-to-skin contact have a sig-
nificantly shorter duration of receiving
mechanical ventilation and supplemen-
tal oxygen support. They are also more
likely to begin oral feeding earlier, have
a reduced incidence of intraventricular
hemorrhage, pneumothorax, and severe
bronchopulmonary dysplasia and have
improved weight gain with shorter hos-
pital stays.15
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Comment

This case illustrates the simplicity and
safety of skin-to-skin contact for preterm
infants. A carefully designed established
protocol for skin-to-skin contact can be
used in many nurseries on even the most
fragile infants without jeopardizing infant
stability. Simultaneously, this protocol
elicits benefits including parental empow-
erment, involvement, and infant bond-
ing.

Further investigation is needed regard-
ing the physiologic advantages of close
parental contact. In fact, we have initi-
ated a controlled study to evaluate this
process further. In the infant in this case,
breathing control seemed to be favor-
ably altered, suggesting a complex—and
beneficial—interaction exists between
the infant and parent during skin-to-
skin contact.
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%hecklist

Baby

[] Touches mother's skin

[] Stimulated to start sucking

[] Feels mother's chest
movement

[[] Calmed by mother's
heartbeat

[] Makes sounds

['] Feels mother's reaction; sends
more signals

[] Develops confidence in
parent

Mother

Produces hormones
that stimulate milk
production

Produces more milk
Feels baby's chest move
Calmed by baby’s
closeness

Reacts to baby's sounds

Develops ability to understand he
infant

Gains self-confidence, intuition;
feels empowered

Figure 5. “Softer” potential benefits of skin-to-skin contact.
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