FAILURE TO EXTUBATE IN PREMATURE
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ABSTRACT

The reintubation is common in premature neonates and occurs at a
rate of 22-33 %. This failure to extubate prolongs mechanical ventila-
tion, increasing the probability of airway trauma and nosocomial in-
fection. The purpose of this study was to evaluate the frequency and as-
sociate factors the failure to extubate in premature neonates of neona-
tal intensive care unit. All medical files of premature neonates, admit-
ted to the neonatal intensive care unit of the Clinical Hospital of Me-
dicine University of Botucatu from January to July 2002, who requi-
red mechanical ventilation, were eligible for this study. The patients
were divided into two groups: G1 (25) success and G2 (15) failure (re-
quirement for reintubation and restitution mechanical ventilation be-
fore 48 hrs of extubation). The results demonstrates significant diffe-
rence between birth weight (median 1240 g G1 versus 1015 g G2), ap-
gar 5’ (median 8 G1 versus 6 G2) and days of permanency in the neo-
natal intensive care unit (median 11.5 days GI1 versus 29 days G2).
There wasn t difference between the two groups about initial diseases.
The main reasons of reintubation were: respiratory discomfort
(53.3%), apnea (26.6%) and atelectasis (20%). Thus, this study shows
that: the failure to extubate is frequent in premature neonates, birth
weight can predict extubation success and failure in studied popula-
tion and that discomfort respiratory is the major cause of reintubation.
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INTRODUCTION

The use of mechanic pulmonary ventilation in neonatal,
Intensive Care Unit (ICU), has increased the expectation of life of pre-
mature newborns (NB) particularly those suffering from respiratory
insufficiency. The main objectives of this intervention in the neonatal
period are to minimize the alterations in the ventilation/perfusion rela-
tion improving gaseous exchange and keeping adequate levels on ar-
terial oxygen pressure (PaO,), to optimize the alveolar ventilation kee-
ping the arterial carbon dioxide pressure (PaCO,) within the normal
range, to re-expand atelectasic areas and to diminish the respiratory
load avoiding in this way muscular fatigue (GUINSBURG; MIYOS-
HI, 1998; FALCO, 1999).

According to Kennedy (1999). the increase in life expectancy
of newborns with low weight (<1,500 g) resulted in an increased
prevalence of bronchopulmonary dysplasia (BPD), a pulmonary
chronic disease associated to an elevated morbidity and mortality.

Indication for mechanic ventilation should be precise, not
abusive and earlier (GUINSBURG; MIYOSHI, 1998) and conside-
ring the incidence of BPD in circa 25% of very low-weight prema-
ture (LEMONS et al, 2001), the present proposal has been to use
respiratory assistance less aggressive and for the shortest possible
period. One should remember that ventilation in premature implies
a daily risk for pulmonary lesion (JOBE; IKEGAMI, 1998; BAN-
CALARI; DEL MORAL, 2001).

Even tough mechanical ventilation is essential to keep prema-
ture babies alive, if ventilation is used in an inadequate way it invol-
ves great risk of complications such as the syndrome of air escape
with pulmonary interstitial emphysema in the small premature and
by pneumothorax that may occur in 1/3 of cases on mechanical ven-
tilation (RUGOLO; RUGOLO JR., 1999), as well as the increase in
nosocomial pneumonia, which is the most frequent complication re-
lated to mechanical ventilation (TORRES, 1995; FARIAS et al.,
1998; LIVINGSTON, 2000). In addition, mechanical ventilation is
an important risk factor for BPD (KENNEDY, 1999; LEONI, 1998)
due to barotraumas, volume trauma and/or the hazardous effect of
oxygen. There is also the possibility of airways lesions with tissue
necrosis and, many times, evolution with edema post-extubation or
subglotic stenosis (PAGE et al., 1998).
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There is no consensus on the ideal condition to guarantee the
successful withdrawal of mechanical ventilation. Difficulties into
discontinue the ventilatory support are due to the inadequate unders-
tanding of the mechanisms responsible for its failure and the lack of
parameters in the literature that could be enough sensible to predict
the success of discontinuation (DRIES, 1997; FARIAS et al., 1998).
In order to obtain a satisfactory withdrawal some criteria and basic
clinical conditions should be present both in adults and newborns.
Among them are the cardiac and vascular stability and an stable res-
piratory mechanic, gases exchanges, hydroelectrolitical equilibrium,
an adequate function of the respiratory center and improvement or
resolution of the basic cause underlying the respiratory distress, ab-
sence of bronchial constriction and neuro-muscular block in the last
24 hours and, preferably, being the patient not sedate. In what con-
cern the ventilatory parameters, there is no fixed values that indica-
te when to start the withdrawal. However, if the above conditions are
present and the inspiratory oxygen fraction (FiO,) is < 40%, the fi-
nal positive expiratory pressure (PEEP) is < 5 cmH;0, the positive
inspiratory pressure is < 15 cmH;0, the patient can have the mecha-
nical respirator removed (ROTHMAN, 1995; FARIAS et al., 1998).
The extubation should be done when the NB, from the clinical and
gasometrical point of view, shows ability to maintain expontaneous
ventilation with low parameters of the ventilator (ANTUNES, 2002).

Most authors propose, to premature NB, the use of continuous
positive pressure in the airways (CPAP) by nasal via after the extuba-
tion, which benefits the pulmonary function, prevent atelectasis and
apneas (QUINN et al., 1996; RUGOLO, 2000; LEMYRE, 2002).

According to Khan et al. (1996), newborns have a great risk
for failure in extubation when the respiratory effort results in an ina-
dequate current volume in relation to the baby’s weight, when the
respiratory muscular load is increased or when the central inspira-
tory control is inefficient.

Failure in withdrawal, in most cases, is due to apnea or to an
inadequate function of the respiratory muscles to attain the required
demand, leading to worsening of the condition of the blood gases
(HIGGIHS et al., 1991; KARAGIAMES, 1994, BARBAS et al.,
1998), as well as the presence of atelectasis after extubation (AHU-
MADA; GOLDSMITH, 1996; QUINN et al., 1996).

Apnea in premature is characterized as a clinical syndrome
identified by interruption of ventilation of a period of 10 to 20 se-
conds, associated or not to bradycardia and cyanosis, whose inciden-
ce is inversely proportional to the weight at birth and the gestational
age. Its etiology is still not well known but there is some influence of
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immaturity of neurological and respiratory systems, of the response
of the central and peripheral chemoreceptors to hypoxia and hyper-
capnea, as well a the possibility of obstruction of the airways, inade-
quate respiratory muscles function and the participation of environ-
mental and metabolic events DARNALL et al., 1997; EICHEN-
WALD et al., 1997; FINER; BARRINGTON, 1999; BHATIA, 2000).

In newborns with Respiratory Distress Syndrome (RDS) the-
re is a tendency to loss of alveolar recruitment and atelectasis,
which may be cause or consequence of pulmonary lesion. Indeed,
its occurrence is frequent after extubation but its etiology has not
bee elucidate so far (PAGE et al., 1998; CLARK et al., 2001).

Re-intubation and restitution of mechanic pulmonary ventila-
tion are common in prematures and concern with this problems is jus-
tified since it is associated to a prolongation of the period of addmi-
tion in the hospital as well a with the increase in the nosocomial mor-
bility and mortality (TORRES et al., 1995; MEADE et al., 2001).

Taking into consideration that reintubation, due to various
causes, is a common event in prematures, the present study aims to
investigate the frequency and the associated factors to failure of ex-
tubation of premature newborns in a neonatal ICU.

MATERIAL AND METHODS

To conduct the present study it were evaluated all the medical
files of premature newborns in need for mechanic ventilation admit-
ted from January to July 2002 in the Neonatal ICU of the Clinics Hos-
pital of the School of Medicine at Botucatu-UNESP (FMB-UNESP).

Collected data were recorded in a specific protocol.

Criteria for participation included gestational age < 37 weeks,
mechanical ventilation for more than 24h, absence of multiple and
severe malformation, authorization of the head of the Neonatal ICU
to access medical files and authorization of the Ethical Committee
on Research of the FMB-UNESP.

Patients were divided in two groups according to the final re-
sult: succesor failure in the first extubation.

Success was defined by the capacity of the newborn to sustain
adequate expontaneous breath for a period of 48 h after extubation
since this is the critical period for occurrence of failure in the extu-
bation (VENKATARAMAN et al., 2000).

According to the routine of the ICU all newborns after extu-
bation were kept in nasal CPAP for a minimum period of 24 h to mi-
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nimize failure in extubation and were submitted to a chest X-ray to
assess the presence of possible atelectasis.

The two groups were accessed regarding the following varia-
ble: gestational age, corrected gestational age at the time of extuba-
tion, weight at birth, weight at extubation, initial disease, age at ex-
tubation, period in the ICU and cause for re-intubation.

In the comparison between the groups Success and Failure it
was used Student’s T test for quantitative variables. For the normal
distribution it was used the Mann-Whitney and the Chi-square tests
for categories.

RESULTS

Forty newborns were evaluated. The Success Group included
25 newborns that had a successful evolution after extubation. There
were 17 male and 8 females. Thirteen had cesarean delivery and 12
vaginal delivery. The Failure Group included 15 newborns that sho-
wed failure in the extubation. The failure was defined by the need for
re-intubation and use of mechanical ventilation in the initial 48 h af-
ter extubation, according to the literature (KHAN et al, 1996; VER-
KATARAMAN et al, 2001). In this group there were 10 males and
15 females. Six had cesarean delivery and 9 vaginal delivery.

The demographic characteristics of the newborns can be seen
in TABLE 1, depicting the lowest weight at birth, lower Apgar at the
5th minute and the longest period in the ICU for the Failure Group.
TABLE 1 — Demographic characteristics of newborns in Success Group

(G1) and Failure Group (G2)

Gl (n=25) G2 (n = 15) Statistic
md (Q25 75) md (Q25 75)
Weight "
e 1240 (1105 1755) 1015 (863.7 1147.5) 0.02
Weight at 1225 (983.71798.7) 975 (890 1336.2) 0.09
extubation
Apgar 1 453 7) 32 57) 0.151
5 8(7 9) 6(5 7) 0.003*
Days in ICU 11.5 (6 17) 29(19.7 41.2) 0.003%
Days in
A 54 10.5) 9(3.25 32) 0.426
*p =< 0,05

In TABLE 2 it is possible to see the initial disease that lead to
the need to the mechanical ventilation. Among them the Respiratory
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TABLE 2 — Initial diseases in newborns of Groups 1 and 2

G1 (n =25) G2 (n=15) p
g;;ﬂlfggy Distress 15 1 0.60
Bronchopneumonya 10 5 0.93
Asphyxia 4 4 0.37
p =0.05

Distress Syndrome is most frequent in both groups.
Main causes for failure after extubation can be seen in TABLE
3 where the respiratory distress was the most frequent cause.

TABLE 3 — Causes for re-intubation in newborns for Group 2

N %
Respiratory distress 8 53.3
Apnea 4 26.6
Atelectasis 3 20
DISCUSSION

The interruption of mechanical ventilation will be successful if
the patient shows capacity to sustain expontaneous respiration with
adequate effort, with efficient central respiratory stimulus, maintai-
ning adequate gaseous exchange without overwork of the respiratory
muscles (KHAN et al., 1996; VENKATARAMAN et al., 2000).

Among the causes for extubation failure there is tachypnea as-
sociated to thoraxic retraction; apnea, respiratory acidosis and ina-
dequate oxygenation among others. In the present study the respira-
tory distress was the main reason for re-intubation in 80% of the ca-
ses, followed by apnea (VENKATARAMAN et al., 2000).

The need for re-intubation is common among newborns and
some authors suggest extending the mechanical ventilation with mi-
nimal parameters. However, this can be associated to a greater inci-
dence of bronchopulmonary dysplasia, glottis stenosis, infections
and increase in morbidity (SO et al., 1995).

The use of nasal CPAP immediately after extubation has been
used to optimize the pulmonary function and to prevent atelectasis,
apnea and respiratory failure after extubation (ANDREASSON et
al., 1988; SO et al., 1995; LEMYRE, 2002).

In analyzing the demographic characteristics of the newborns
in the present study it was verified a high degree of immaturity sin-
ce the medians for gestational age were inferior to 30 weeks in both

400

ANTUNES,

Leticia Claudia de
Oliveira et al.
Failure to extubate in
premature neonates
of neonatal intensive
care unit.

Salusvita,

Bauru,

v.22,n. 3,

p- 395-404, 2003.



ANTUNES,

Leticia Claudia de
Oliveira et al.
Failure to extubate in
premature neonates
of neonatal intensive
care unit.

Salusvita,

Bauru,

v.22,n. 3,

p- 395-404, 2003.

groups. In accordance with this finding the RDS was the main cau-
se for mechanical ventilation in the sample. RDS is classically poin-
ted in the literature as the primary cause of respiratory insufficiency
in prematures and the main indication for mechanical ventilation in
neonatal ICU (RUGOLO, 1999).

The sample is characterized by a low birth weight, that is, less
than 1500 g and was an associated factor to the extubation failure
since newborns of the Failure Group were significantly smaller than
the ones of the Success Group in what regards to weight at birth and
the same applies to the weight at the day of extubation, although wi-
thout statistical significance. Taking into consideration that the ges-
tational age was similar in both groups, the smaller weight in the
Failure Group reflects a worse intra-uterine nutritional condition
that remained in the neonatal period. Prematures of very low weight
would usually loss 10 to 15% of their weight at birth along the firs
week and recover the birth weight along the second week (EHREN-
KRANZ, 2000). In this connection it could be expected that new-
borns of Success Group that were extubated in the first week sho-
wed a greater difference between weight at extubation and weight at
birth than the newborns of the Failure Group which were mostly ex-
tubated at the second week (median = 9 days). This data reinforces
the fact that newborns with success in extubation showed better nu-
tritional condition. Many authors have warned on the importance of
nutrition in the respiratory function of prematures (LEITE, 1998;
BANCALARI, 2001).

In the literature the percentage of extubation failure varies
from 22 to 33% in premature newborns what is of some concern
since this failure leads to an extended period of mechanical ventila-
tion and increase the probability of airway trauma and nosocomial
infection (KHAN et al., 1996; MADOR, 1998; KAVVADIA et al.,
2000). In the present study the percentage of failure was great than
described in the literature (37.5%) what can be granted to the cha-
racteristics of the sample that included small prematures.

This high percentage for re-intubation was a factor of concern
since it resulted in an increased period of internation.

In the present study the main cause for re-intubation was the
respiratory distress that occurred in the majority of cases and that
can be associated to the low composition of Type I diaphragmatic fi-
bers in prematures, that is, only 10%, making them more prone to
respiratory insufficiency. Besides that, their thoracic cage was high-
ly complacent inducing a difficulty to maintain an adequate functio-
nal residual capacity and a good interaction between the costal grid
and the abdomen, thus favoring an increase in the respiratory work
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leading to fatigue of these muscles (JARDIM, 1988; EICHEN-
WALD et al., 1997; KENNEDY, 1999; BHATIA, 2000). All these
become worse when the nutritional condition in not adequate.

Repetition apnea was the second cause for re-intubation sug-
gesting that in these small permatures the use of nasal CPAP after
extubation was not enough to guarantee the success of extubation
(DARNALL, 1997; BARROS, 1998).

Atelectasis after exctubation is another relatively frequent
complication usually associated to increase in secretion. Its occur-
rence in only 20% of newborns that failed after extubation suggests
that a good physical therapy support was provided to the newborns
included in this study.

CONCLUSIONS

The result obtain can lead to the following conclusions:

* Failure in extubation is frequent among prematures of neona-
tal ICU.

« Wight at birth is an important factor to the success on lack of
success in the extubation.

* Clinical signs of respiratory distress are the main cause for re-
intubation.
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