19 October 1974

S.A. MEDICAL JOURNAL

2137

Resuscitation of the Asphyxiated Newborn Infant

C.D. MOLTENO, A.F. MALAN, H.DE V. HEESE

SUMMARY

The principles of resuscitation of the newborn infant are
outlined and a method for the management of asphyxia
neonatorum is described. Suitable equipment is listed as
an appendix.

S. Afr. Med. J., 48, 2137 (1974).

The adaptation by the fetus to extra-uterine life is usually
a smoothly executed process. Asphyxia neonatorum, which
may be regarded as a severe form of failure of this adap-
tation. results in an acute cardiorespiratory failure, a
situation requiring prompt diagnosis and efficient manage-
ment. Resuscitation, the first phase of management, is
aimed at the establishment of sustained respiration.

The purpose of this article is to outline the principles
of resuscitation of the newborn baby, to suggest a form of
procedure to be adopted and to list the necessary equip-
ment.

PRINCIPLES

These may be described as:
(i) the establishment and maintenance of a clear air-
way;
~ (ii) the prevention of hypothermia:

(iii) oxygenation, and maintenance of an effective circu-

lation;

(iv) initiation of respiration.

Sustained respiration requires an intact oxygenated respi-
ratory centre which is dependent upon adequate ventilation
and circulation. Successful adaptation to extra-uterine life
therefore involves interaction between three systems, as
depicted in Fig. 1.
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Fig. 1. Adaptation to extra-uterine life.
Most infants establish sustained respiration soon after

birth. Some, however, have a period of initial apnoea
which may be terminated by peripheral stimulation, e.g.
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nasopharyngeal suction, flicking the feet, a flow of oxygen
over the nose and mouth, or abdomen. Head’s paradoxical
reflex,’ by which positive airway pressure stimulates the
baby’s own respiratory efforts, may be included in this
group. Other infants, apnoeic after birth, require positive
pressure ventilation, with or without intravenous adminis-
tration of alkali, before respiration is established. These
two groups correspond roughly to the primary and secon-
dary apnoea in experimental animals.®

Failure to establish sustained respiration after posi-
tive pressure ventilation leads one to consider the following
possible causes: depression due to placental transfer of
drugs administered to the mother; acidosis following exag-
gerated hypoxia; hypoglycaemia from severe or prolonged
intra-uterine stress, or maternal diabetes mellitus; anaemia
from intrapartum blood loss or haemolysis; hyaline mem-
brane disease occasionally so severe as to present as
asphyxia neonatorum: structural abnormalities of the air-
ways, lungs or diaphragm.

PROCEDURE

The presence of a person experienced in intubation is
desirable at the delivery of certain high-risk cases. These
situations include: Caesarean section, breech and instru-
ment deliveries; the delivery of an infant with low birth
mass: where fetal distress has been detected antenatally, as
well as complications of pregnancy (e.g. antepartum
haemorrhage or hypertensive conditions) and maternal
sedation. However. it must be remembered that no birth
is exempt from the possibility of asphyxia neonatorum.
1. Check equipment, turn on heater and ensure that
there is an incubator available.
2. With complete delivery of the infant, note the time.
3. Accept the infant and place it head down on the
platform.
4. Clear upper airways by gentle suction. This should
remove any mucus or blood present. The danger of
causing arrhythmias, or even respiratory arrest, by
raising vagal tone during rough suctioning.’ must
be borne in mind. Meconium, because of its harm-
ful effects on the lower respiratory tract,’ must be
cleared under direct vision using a laryngoscope.
5. Apply peripheral stimulation, e.g. Head’s paradoxi-
cal reflex, by giving 3 -5 puffs with a mask venti-
lator at approximately 1 per second. This may also
be achieved by administering oxygen via a nasal
catheter and intermittently occluding the nose and
mouth.
N.B. If. on initial assessment, the infant is shocked.
with only a heartbeat, particularly if this is below
40 beats/minute, omit measures 4 and 5, and pro-
ceed to intubation and artificial ventilation.
6. If the mother has received morphine or pethidine
within 4 hours and has not had Lethidrone prior to
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N.B. The Apgar score’ at 1 and 5 minutes, the time
to sustained respiration,’ and a description of the
method of resuscitation used, must be recorded.

After resuscitation, the infant should be transferred to

a nursery for observation and special care. Aftercare is

important, since complications such as respiratory distress,

apnoea, convulsions, hypoglycaemia or hypothermia, which
require prompt treatment, may occur.

delivery, give 0,5 mg Lethidrone to the infant by
intramuscular or intravenous injection.

7. After Caesarean section two situations may arise
where initial respiration is followed by apnoea.
Firstly, in ‘diffusion apnoea™ the infant appears to be
re-anaesthetised. This usually responds to intermit-
tent mask ventilation. If this fails to induce respira-
tory effort, or if the condition persists for longer
than approximately 6 minutes, intubation with posi-
tive pressure ventilation is recommended. In the
other situation the airways become obstructed with
‘foam’.® If the fluid is not cleared by suctioning, it is
best dispersed by endotracheal intubation and alter-
nating suction via the tube and positive pressure
respiration.

CONCLUSIONS

Much can be done to prevent or lessen the damaging
effects of asphyxia neonatorum. The fetus at risk must be
recognised and preparations made for resuscitation should
the infant be asphyxiated. Once the physiology involved

is understood, relatively simple measures and equipment

8. If the infant is still apnoeic after measures 4, 5 and  can be life-saving.
6 have been applied (usually 3 -5 minutes after
birth), positive pressure ventilation with oxygen is ~ We wish to thank the South African Medical Research
indicated. Although mask ventilation with the Council for financial assistance.
infant’s neck extended may be successful, the most REFERENCES
efficient method is to use endotracheal intubation,” 1. Head, H. (1889): J. Physiol., 10, 1. )
especially as this enables clearing of the airway 2 Daves, G. S, (1968): Fetal and Neonatal Physiology, p. 149. Chicago:
under direct vision. Because a pressure greater than i gfrgﬁo, Ié zgnd 1};?;1,. EA:% Ii1971): I{ie‘fed{&t.,g'{g. 441.
30 cm water should not be used to inflate a newborn 5 Tisara, 7. P. % b (192,4): Pediatrics. 34, 771, |
: ; . : 2 6. Klein, M. (1972): Lancet, 1, 1089.
infant’s lungs, a pressure safety valve is essent_lal. S Bome M. ((1963)): 1?33,6, 17650,
It must be remembered that many of the resuscita- 8. Apgar, V. (1953): Anacsth. Analg. Curr. Res.. 32,260 .= =
tors in use are capable of producing pressures far °- G=Vorh J- 3 (P89 Eriwiples and brectice L
higher than 30 cm water. Humidification is not
necessary since assisted ventilation is used for a short APPENDIX
period only. Successful ventilation may be assessed
by a sudden rise in heart rate, detected by ausculta- Trollev fitted with: EQUIRMENT
tion or palpation of the base of the umbilicus. Once Totley Toed WG ; ;
the: Skt & brositiioe: soosbareansle. The Tl wo ® A platform sloping towards the resuscitator at a suitable

5 Sp Y, ¥ height above the ground, upon which the infant is placed.

be removed. ® An oxygen supply. .

9. If, after 3 - 5 minutes of positive pressure ventilation ® A suction apparatns with a gauge, because the negative

et 15 pLes s pressure used should not exceed 5 mmHg.
the infant has not establls!led sustained respiration, ® A warming device, using either convection (by a flow of
infuse 4 ml of 8,4% sodium bicarbonate per kg, warm air from above) or radiation (by an overhead infra-
followed by 2 ml of 10% dextrose water per kg red heater). : s :
estimated weight, at a rate of not more than 3 ml/ . gefggg source of light and timing device are recom-
minute. Th-e _total volume of fluid administered ® Shelves on either side of the platform.
should be' limited to _12 or 15 ml, and the infusion The trolley is best fitted with drawers containing the fol-
may be given by peripheral or umbilical vein. The lowing:
former is preferred, since asepsis during an emer- @ Stethoscope. )
et e Rt § Jammee il ppmn i
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10. External cardiac massage is indicated if: (a) —Seward, size 1.
after endotracheal intubation and positive pressure ® Spare bulbs and batteries. . :
ventiliition, fhe heart rate does ot rise above W0 ® Endotracheal tubes—Warne, non-toxic, plastic neonatal.

S 2 % ® Endotracheal tubes—Samson (with introducer).

b.eats/mmute; this procedure may promote circula- ® Mask ventilator—Penlon, Cardiff or Blease Samson resus-
tion to vital centres; (b) cardiac arrest occurs during citator. . 2
resuscitation; (c¢) an infant is born without a heart- ® Drugs—nalorphine HCl—Lethidrone (1 mg/ml);

beat when the fetal heart was heard shortly prior
to delivery. External cardiac massage may be
achieved by placing one hand behind the infant’s
back, and with the index and middle fingers of the
other hand, compressing the midsternum at a rate
of approximately 100 times/minute.

—sodium bicarbonate 8,49 20 ml ampoules;
—dextrose 10% and 50% 20 ml ampoules;
—vitamin K; (Konakion).

® Disposable syringes (10 cc, 5 cc, 2 cc).

® Scalp vein sets and needles.

® Haemopoints, Dextrostix and swabs.

This equipment may only be available in a large hospital.

Successful resuscitation may, however, be achieved with the

11. If pallor persists after reversal of hypoxia and following:
acidosis, a haemoglobin or haematocrit estimation ® Flat table.
should be carried out. If anaemia is present, an- : %’i‘?&sco’geaz‘t’g laryngoscope.
s - I\ €XI1r: I.
SIcLeency transfusion of 10 mi/kg O-negative blood ® Blease Samson resuscitator with endotracheal tubes.
is indicated. ® Drugs, syringes and needles as listed above.



