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Abstract

perform in all level NICUs.

For many years preterm infants with respiratory distress syndrome (RDS) have been managed with intubation
and surfactant administration, but advances in Neonatology have allowed a softer therapy in newborns. The use
of non-invasive respiratory support has been widespread. This has implied that surfactant administration, linked to
mechanical ventilation, is just used in cases of non-invasive respiratory support failure. Nowadays Minimally Invasive
Surfactant Therapy (MIST) allows neonatologists to use surfactant administration with non-invasive respiratory support.
MIST techniques by tracheal catheterization have shown good results reducing the need of mechanical ventilation,
bronchopulmonary dysplasia and improved oxygenation. These techniques are safe, effective, gentle and feasible to
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The Beginning

Dr. Von Neergaard first detected the surface tension in the gas-
liquid interphase and its role in the lung compliance in 1929, showing
that more pressure was required to inflate lungs with air than with
aqueous solution like water and concluding that retractile force of
the lung was dependent on the surface tension in the alveoli [1]. To
date, great advances in this field have been done. In 1959, Dr. Avery
stablished the causal relationship between the hyaline membrane
diseases in the premature infant with the absence of a substance that
decreased the surface tension and so, increased the lung volume [2].

After these discoveries, research study was headed for finding a way
to create that foamy mix of proteins and fats called surfactant, but it
was not until twenty years later, in 1980, when Dr. Fujiwara published
the first clinical experience with exogenous surfactant, showing an
improvement in oxygenation [3]. Ten years later the FDA approved the
clinical use of this substance and contributed to the stunning advances
in the prognosis of the premature infants with RDS, reducing air leak,
oxygenation and neonatal death [4].

Type and Dose

Different surfactant preparations have been licensed for the
treatment of the RDS in the premature newborn and natural ones lead
to better findings than synthetic preparations. In turn, the discussion
between bovine vs. porcine surfactants has shown better results with
the porcine ones (poractant alpha) at the dose of 200 mg/kg, reducing
deaths [RR 0.51 (CI 95% 0.30-0.89)] and the need for redosing [RR 0.71
(CI 95% 0.57-0.88)] [4,5].

The optimum moment to instill the surfactant has been also widely
discussed and better outcomes are obtained in the prophylactic and in
early administration in contrast with the rescue one, reducing mortality
[RR 0.84 (CI 95% 0.74-0.95)] and respiratory morbidity [RR 0.69 (CI
95% 0.55-0.86)] [6,7].

Nowadays trend about the management of neonatal RDS in the
premature infant can be summarized in one main idea: the softer the
management is, the better. With this concept in mind a new goal comes
into view: avoiding intubation. This is the reason why the non-invasive
respiratory support tries to become a substitute to intubation and
mechanical ventilation when it is possible. This modality has shown a
reduction in intubation, surfactant administration and non-significant

reduction of death or bronchopulmonary dysplasia [RR 0.80 (CI
95% 0.58-1.12)] [8]. When comparing intubation and surfactant
administration to non-invasive respiratory support, the latest is a valid
alternative [9].

On the other hand, newborns managed with non-invasive
respiratory support, may need intubation and surfactant administration
in a later phase of their evolution, and consequently, they cannot take
advantage from the early surfactant therapy. This failure has been
studied and estimated in 22% in the premature infants managed
initially with this non-invasive support [10].

Early Surfactant and Early Non-Invasive Respiratory
Support

Both early surfactant and non-invasive respiratory support have
shown benefits, so the next question should be which one is the best
option. In this new age of softer management of preterm infants the
question should turned into: why not using both?

The option of giving surfactant reducing mechanical ventilation
as much as possible is the INSURE technique (INtubate- SURfactant-
Extubate). This method consists in intubation to instill exogenous
surfactant and after that, extubation and connecting the patient
to a non-invasive respiratory support. A reduction in mechanical
ventilation needs has been shown in previous studies [11,12].

Some disadvantages about the INSURE method can be stated as
follows: we are not completely avoiding intubation or mechanical
ventilation, although they are used for a shorter time than in the
classical method. In addition, there are patients in which we will not
be able to extubate after the intubation. And, finally, we will not avoid
to ventilate with positive pressure peaks through the endotracheal tube
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during intubation. This positive pressure trough the tube has been
demonstrated being more harmful than non-invasive ventilation [13].

Moving on, next step was to avoid completely the intubation, and
this is how minimal invasive surfactant therapy appeared, receiving the
name of MIST techniques (Minimally Invasive Surfactant Therapy). In
this category we can find techniques like nasopharyngeal instillation,
laryngeal mask or aerosolization, but none of these methods have
demonstrated to be efficient enough to become a wide spread technique
[14].

The most used method in MIST therapy is the tracheal
catheterization like the Cologne method, described by Dr. Kribs, in
which a feeding tube of 4-5 FG is used to introduce the surfactant. Its
inconvenient is the need of Magill’s forceps used to introduce a feeding
tube through the vocal cords. Reduction of mechanical ventilation has
been reported related to the Cologne method. A strong alternative
to the Cologne method is the Hobart method, developed by Dr.
Dargaville. In this procedure an angiocatheter is used to instillate the
surfactant. This catheter is stiffer than the feeding tube, being easier
to guide it through the vocal cords under direct vision without using
Magill’s forceps [15-18]. The surfactant administration during a non-
invasive respiratory support is associated with a better distribution of
the surfactant, as shown in animal models [19].

MIST techniques have shown better results than INSURE method
reducing bronchopulmonary dysplasia and the needs of mechanical
ventilation [20].

Not Only for High Level NICUs

Is this modern management of the neonatal RDS only feasible
in high level NICUs in hospitals with huge resources? Not in our
opinion. In medium level NICUs, like ours, located in the south-east
of Spain, MIST has been included in the general practice. Surfactant is
administered by MIST using Hobart method in premature infants. In
these newborns a lack of surfactant is suspected and do not need to be
intubated in the initial stabilization, being managed with non-invasive
ventilation.

Intubation criteria are the standard in clinical practice. Premature
newborns are intubated whenever there are contraindications for non-
invasive ventilation or when this last fails, that is, if there is a persistent
need of FiO, > 0.3 (despite surfactant administration), and/or persistent
respiratory acidosis or apnea.

Few incidences have been registered since the MIST technique
is performed in our hospital and the results show us that newborns
managed with MIST technique are good, with a remarkable reduction
of intubations in the first 72 hours of life. This procedure has proven
to be easy to perform by pediatricians with experience in orotracheal
intubation.

The retrospective results collected by our group in the first two
years since the introduction of MIST technique in our NICU will be
published soon in Anales de Pediatria [21].

Conclusions

Management of the neonatal RDS has experienced huge
improvements in recent years. In the age of neonatal softer
management, minimal invasive surfactant therapy is perhaps the best
treatment we can give in premature infants with RDS if there is no need
of intubation.

Minimal invasive surfactant therapy is a safe and effective
technique that allows to separate the surfactant administration and the

mechanical ventilation, which were a sole treatment until a few years
ago. MIST procedure can be performed easily in hospitals with NICUs
regardless of their level.
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