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Abstract: INTRODUCTION: Endotracheal
Aspiration is a multidisciplinary procedure
used to optimize the airway clearance
process in patients using invasive mechanical
ventilation admitted to the Neonatal Intensive
Care Unit. OBJECTIVE: To analyze the
repercussions caused by endotracheal aspiration
undergoing  physiotherapeutic  assistance.
METHODOLOGY: This is a series of cases
carried out with 1 neonate (N) and 2 infants
(L1and L2) admitted to the Intensive Care Unit
of Maternidade Escola Assis Chateaubriand,
using invasive mechanical ventilation and
physiotherapeutic intervention, during the
period of March to May 2024. A pre-peri-
and post-natal characterization form for the
studied premature infants and an observation
form for vital and neurobehavioral signs
recorded before, during and immediately
after Endotracheal Aspiration were used
as collection instruments. RESULTS: The
mothers of the newborns/infants studied were
an average of 34.6 years old, were of mixed
race, had incomplete secondary education,
lived with their partner and did not carry
out payed work. The 3 subjects evaluated
were with chronological ages of 17,35 and 37
days of life, respectively, 2 were male, very
premature, extremely low birth weights and
suitable for gestational age. Regarding vital
signs, it was observed that 2 had a drop in
HR, an increase in respiratory drive (RR) and
3 had a drop in SatO2 during endotracheal
aspiration. All those studied during this
period showed changes in behavioral states,
many signs of withdrawal and few signs of
approximation, demonstrating that the use
of comfort measures alone did not promote
neurobehavioral regulation in this study.
CONCLUSION: it is important to carry
out more research that addresses ways to
prevent toxic stress in premature newborns
(PTNB), especially when carried out by health
professionals in neonatal hospital units.
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INTRODUCTION

The cerebral system has its peak of
development between the 24th and 40th weeks
of gestational age (GA), so the occurrence of
insults at this stage, especially before the 34th
week of gestation, can result in significant
damage to neurodevelopment, which may
present itself as short and long term (Dias et
al, 2022; Brazil, 2022; Machado et al, 2021).

Prematurity stands out as a biological insult
and still affects around 15 million newborns
every year around the world. Because they
are born before completing the desired
gestational cycle, premature babies experience
difficulties in adapting after birth, causing
them to require life support resources and
pharmacological supplementation, available
in Neonatal Intensive Care Units (NICU)
(Lima et al, 2022; Machado et al, 2021;

The NICU is a highly complex hospital
environment that promotes human and
technological assistance to premature
babies. Human support is provided by the
multidisciplinary team and technological
support is provided by resources and
equipment, which, while ensuring the survival
of the premature newborn, can also cause
potential damage to their neurobehavioral
development (Rocha et al, 2023).

Sousa et al (2023) highlight the importance
of the physiotherapist remaining full-time
as part of the multidisciplinary team in
NICUs, working through specific preventive
and curative behaviors. And in that study,
the importance of respiratory assistance
is highlighted, which is provided through
conventional and current techniques, in
addition to procedures such as Endotracheal
Aspiration (ETA), the object of the study
(Souza et al, 2023; Medeiros 2023; Abreu,
2021).
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AET is a multidisciplinary invasive
procedure in which a flexible sterile catheter
is inserted through the endotracheal tube,
with negative pressure also applied to
remove pulmonary and tracheobronchial
secretions. avoid complications. In the studied
population, organic and systemic immaturity
is added to other aggressions produced by
the NICU environment., which can generate
high levels of discomfort and stress (Kessler;
Alcaré; Barduzzi Netto, 2019, Silva et al, 2018).

Normally, premature babies, when
exposed to stressful situations, have their self-
regulation capacity activated, promoting a
response to the functioning of their subsystems
(autonomous, motor, attention and social
interaction, regulatory system and behavioral
states), explained in the Synchronous-active
Theory of Development — (TSAD) (Otoni;
Grave, 2022).

According to TSAD (Als et al, 2009), it is
possible to observe the reactions of newborns
to stimuli emitted by the environment and are
called approach or withdrawal signals. Signs
of approximation mean that the newborn
(NB) is receiving intervention in quantity, in
which he/she shows signs of approximation
with the professional. On the other hand,
“withdrawing” or moving away indicates
that the professional needs to wait for a more
suitable moment to carry out the intervention
(Aragjo et al, 2022; Riccioppo; Almohalha,
2018).

In many services of AET is still performed
routinely without observing and respecting
the responses of neonates/infants to this
procedure, which gives relevance to the
present series of cases, which had the general
objective of analyzing the neurobehavioral
responses caused by endotracheal aspiration
during care physiotherapeutics.

According to Araujo et al (2022), it is
important to carry out more research that
addresses ways to prevent toxic stress in
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premature newborns (PTNB), especially
when carried out by health professionals in
neonatal hospital units. The research becomes
relevant because it offers theoretical material
for humanized action to professionals who
serve this population, so that they can adapt
their handling, as well as reevaluate conduct
and/or procedures.

METHODOLOGY

The study is a series of cases, which
according to Capp and Nienov (2021)
comprises a study of three to ten or more
clinical cases. According to Torres-duque;
Patino and Ferreira (2020) is an observational
research model that analyzes the research
objectives and subsequently evaluates and
stabilizes in order to obtain a similar outcome,
or not, among the subjects studied.

In the present series of cases, the sample
was non-random and carried out in the NICU
3A of the Hospital e Maternidade Escola
Assis Chateaubriand - MEAC from March to
May 2024. The MEAC is part of the hospital
complex of ** Universidade Federal do Ceard’®
(UFC) managed by the Brazilian Hospital
Services Company (EBSERH), whose mission
is to help, teaching and research for excellent
care for the health of women and newborns
(Brazil, 2020).

The research was approved by the Ethics
and Research Committee (CEP) of the
Unimed Hospital with Opinion: 6.632.701
and CAAE: 75813523.1.0000.0161 and was
subsequently validated by the Ethics and
Research Committee of the study site.

The study took place in 2 moments:
initially, an active search was carried out
in the medical records in order to identify
premature babies who met the inclusion
(indication) and exclusion (contraindication)
criteria in accordance with the Standard
Operating Procedure (SOP) for Respiratory
Physiotherapy Neonatal from the study
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hospital (Silva and Carvalho, 2021). Contact
with those responsible (mothers) was made
after this identification and informally, with
authorization given through the Free and
Informed Consent Form (TCLE).

Based on the information contained in
the medical record, a form was filled out
containing socioeconomic data (maternal
age, ethnicity, education, marital status and
profession); prenatal care (dependence on
alcohol, cigarettes, drugs during pregnancy,
number of prenatal and perinatal consultations
(type of birth and gestational complications).
Postnatal data consisted of the characteristics
of GA, weight and GA/ Weight of those
studied at birth.

In the second moment, after authorization
from the physiotherapist on duty, the
researchers followed the physiotherapeutic
intervention, recording the following data
in the second instrument: respiratory
techniques used, the type of aspiration
system, the performance of comfort measures
and signs of withdrawal and approximation
of the autonomous, motor and attention
and interaction subsystems based on TSAD
(Heidelise et al apud Otoni; Grave, 2022). Vital
signs such as Heart Rate (HR), Respiratory
Rate (RR), Oxygen Saturation (SatO2) and
neurobehavioral responses were evaluated
before, during and immediately after the AET
procedure.

For the physiotherapeutic intervention,
the babies remained in a heated incubator,
following diet schedules, as well as protocols
to combat hospital infections. The neonate/
infant was positioned in the supine position
and the physiotherapist applied respiratory
techniques, endotracheal aspiration and open
oral cavity aspiration, respectively. To better
visualize the cases, the neonate was identified
by “N” and the infants by “L1 and L2".

The HR, SatO2 were recorded according to
data shown on the multiparametric monitor,

the RR was visualized on the mechanical
ventilator (Vyaire iX5) and the supply and
total were always recorded. Behavioral
states were analyzed by the physiotherapist
and researcher, according to the Sleep and
Wakefulness States Assessment Scale adapted
from Brazelton. In order to analyze the
variables studied, HR of 85 to 205 beats per
minute (bpm), SatO2 of 93 to 96%, RR of 30
to 50 beats per minute (irpm) were considered
normal standards.

To analyze behavioral states, the scale was
used adapted from Brazelton provides a score
for each state of sleep or wakefulness of the
child and presents 6 states, varying in: State
1 (deep sleep), no movements and regular
breathing, State 2 (light sleep), eyes closed and
some body movements, State 3 ( drowsy), eyes
opening and closing, State 4 (awake), eyes
open, minimal body movements, State 5 (fully
awake), vigorous body movements and State 6
(crying) (Brazelton apud Padilha; Bombarda,
2021).

After collection, the data was analyzed
in a descriptive and inferential way, being
presented in the form of tables in order to be
analyzed using comparisons of the visualized
scores.

The research complied with all the ethical
precepts of research with human beings that
govern confidentiality, secrecy, anonymity,
autonomy, beneficence, non-maleficence,
justice and equity, regulated by Resolution
466/12 of the National Health Council/
Ministry of Health/ MS (Brazil, 2013) and
the Code of Ethics for Physiotherapists and
Occupational Therapists - Resolution of
the Federal Council of Physiotherapy and
Occupational Therapy (COFFITO) 424
(Coftito, 1978).

- -



RESULTS

The mothers of the newborns/infants
studied were an average of 34.6 years old, were
of mixed race, had incomplete secondary
education, lived with their partner and did
not carry out payed work. Among the prenatal
variables, it was seen that none of the mothers
had used teratogens such as alcohol and illicit
drugs during pregnancy, however they had
reactive immunoglobulin (IgG) for STORCH
infections such as toxoplasmosis (L1 and L2),
rubella (N and L1) and cytomegalovirus (N
and L1).

In the variables related to prenatal and
perinatalcare,itwasobservedthatthe3 mothers
had less than 6 prenatal consultations, had an
abdominal birth and were primiparous (N
and L1). Among the indications for premature
birth are HELLP Syndrome and pregnancy
(pre-eclampsia/eclampsia).  All
mothers had previous hospitalization and
used corticosteroids before birth.

Three subjects were evaluated, 1 neonate
(N) with 17 days of life (dv) and 2 infants (L1
andL2)with 35and 37 dvrespectively. Nand L1
were male and “L2” was female. The newborn
(N) and infant 2 (L2) were classified as very
premature and “L1” as extremely premature,
“N” as very low birth weight (VLBW) and
“L1 and L2” were extremely low birth weight
(ELBW), however, in the correlation between
GA and weight, all were presented as adequate
for gestational age (AGA) (Brazil, 2001).

The second part of the collection consists
of physiotherapeutic monitoring, which
occurred in the following sequence: secretion
removal, AET and oral cavity techniques
and therapeutic positioning/adjustment.
Among the physiotherapeutic techniques
used by professionals, the following stand
out: Thoracoabdominal Rebalancing (RTA),
Increased slow expiratory flow (AFEl) and
therapeutic positioning. AET was performed
in a closed system in all consultations. The

toxemia

International Journal of Health Science ISSN 2764-0159

probe was subsequently opened and the
vacuum tested inside the incubator in order
to aspirate the oral cavity.

Vital signs and neurobehavioral responses
recorded before, during and immediately after
the AET procedure are highlighted in Table 2.

It can be seen in the table above that “N
and L2” showed a drop in HR during AET,
returning to higher standards after the
procedure, while “L1” showed an increase
during followed by a decrease immediately
after the procedure. In relation to RR, “L1 and
L2” showed an increase in respiratory drive
during the procedure and “N” showed less
participation in the respiratory cycle.

ALL THOSE EVALUATED HAD A
DROP IN SATO2 DURING AET

In relation to the behavioral states, “N”
who was in light sleep before AET, appeared
drowsy during the procedure and in light
sleep immediately after, “L1” who was awake
transitioned to drowsy during the procedure
and in light sleep afterwards and “ L2” who
were in light sleep before AET, became fully
awake during the procedure and remained so
immediately afterwards.

The comfort measures carried out by
professionals are listed in Table 3. Table 4
shows the relationship between not carrying
out comfort measures before AET, with
many signs of withdrawal being observed,
and carrying them out immediately after the
procedure with few signs of approximation.,
that is, that the use of comfort measures alone
did not promote neurobehavioral regulation
in this population.

Many signs of withdrawal (15) were
observed at the time of AET, which proves that
the procedure causes discomfort in the babies
studied and even though their self-regulation
demonstrated through signs of approximation
(6) were not of great importance if we compare
with those of withdrawal.
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N L1 L2
R A R<BRs
CHRONOLOGICAL AGE 17dv 35dv 37dv
IG AT BIRTH 29s and 3d 24s and 6d 25s and 3d
BIRTH WEIGHT 1066 kg 740 kg 896 kg
WEIGHT/GA
CORRELATION AIG AIG AIG
CORRECTED IG 31s and 6d 32s and 4d 31sand 5d

TABLE 1: CLASSIFICATION OF CHILDREN STUDIED

Source: The own author, 2024.

Abbreviations: GA (gestational age), s (weeks), d (days), kg (kilograms).

DATA AET
N 174 bpm 158 bpm 166 bpm
L1 147 bpm 159 bpm 157 bpm
L2 114 bpm 88 bpm 149 bpm
N 18/51 (33) ipm 18/37 (19) ipm 18/39 (21) ipm
L1 30/36 (6) ipm 30/41 (11) ipm 30/32 (2) ipm
L2 20/46 (26) ipm 20/49 (29) ipm 20/54 (24) ipm
N 94% 86% 95%
L1 96% 83% 98%
L2 90% 88% 96%
N 2 3 2
L1 4 3 2
L2 2 5 5

TABLE 2: VITAL SIGNS AND NEUROBEHAVIORAL RESPONSES IN AET

Source: The own author, 2024.

Abbreviations: HR (Heart rate), RR (Respiratory rate), SatO2 (Oxygen saturation), EC (behavioral state);

bpm (beats per minute); ipm (raid per min).

DATA What comfort measures were taken afterwards?
N Therapeutic Positioning
L1 Professional or Family Warmth
L2 Therapeutic Positioning, Professional or Family Comfort

TABLE 3: COMFORT MEASURES CARRIED OUT

Source: the own author, 2024.




Have you carried out comfort measures before? NO

S. Autonomous S. Engine Attention and Interaction
N
6 Sudden movements Finger spacing Restlessness and silent crying
L1
Sudden movements and | Finger separation, Hyperextensmn Silent Cry
scares of the legs and grimaces
12 H tension of 1 Apathetic staring, Sudd
" ~n | Sudden Movements and yperextension ot1ess, pITNCHIC staring, Succen
Irregular Breathing Hyperextension of trunk, Spreading facial movement, Irritability,
of fingers and Grimacing Restlessness and Staring

Did you take comfort measures afterwards? YES

S. Autonomous S. Engine Attention and Interaction
N
é Hand on face
L1
L2 Semi-flexion or flexion of arms, legs
and trunk, hand on face, look for a Easily So:tggioi:g lifts the
shield, hands together Y

TABLE 4: SIGNS OF WITHDRAWAL/APPROXIMATION AND RELATIONSHIP WITH COMFORT
MEASURES
Source: the own author, 2024.

DISCUSSION relate prematurity to low age, primiparity,
cesarean section and low education,

respectively. All the studies mentioned above
highlight a strong relationship between
prematurity and low adherence to prenatal
care, data also found in the present study.

In a study by Vannin et al (2020), the
existence of STORCH-type infection
(syphilis, toxoplasmosis, rubella, mumps,
herpes, among others) was observed in
6.9% of pregnancies. Syphilis was the most

Accordingto Limaetal (2022), neonatology
is still one of the most worrying scenarios in
Brazil, as there is a significant increase in the
number of premature newborns admitted to
ICUs, with increasingly lower GA and birth
weight.

Martins et al (2022), when studying
the perceptions of nursing mothers when
experiencing prematurity in the NICU,

observed that they had an average of 28 years

of age, had births between the 24th and 36th ~ COmmon infection, responsible for 48.1% of

weeks of gestation, had completed high school, SEORCIH infelctions and p resenthin 3'1(? Oﬁ
were married and they were unemployed. the total sample. It was observed that 14.2% o

Defilipo et al (2022) and Schiavo et al (2020) P regnant women used drugs (legal or illegal)
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during pregnancy, the most common of which
was cigarettes. Other drugs used were crack,
marijuana and alcoholic beverages, data that
partially corroborates the present research, as
the women studied deny using alcohol and
illicit drugs during pregnancy.

Lima et al (2022), when studying
extrauterine growth retardation (EUGR),
observed that it can occur in patients with
lower birth weight, longer hospitalization
and use of mechanical ventilation (MCV),
variables found in this study.

The present study considered AET when
performed by physiotherapists, who are part
of the professionals who work in NICUs,
who tend to carry out this intervention with
the aim of stimulating respiratory and motor
functions through specific techniques and
procedures, as described in the intervention
carried out in this study.

Amaral, Bernardi and Seus (2023), when
analyzing physiotherapeutic performance in
a NICU, observed that among the techniques
highlighted by professionals were therapeutic
positioning and aspiration, encouraging
development with an emphasis on the midline,
tactile stimulation and RTA. Dias et al (2022)
highlight secretion removal techniques,
which according to the literature are part
of conventional respiratory physiotherapy
and among which are (AFEl), manual
vibrocompression, manual hyperinflation
(HM) and AET.

The AET technique, the object of this study,
is the responsibility of the multidisciplinary
team, and is almost always necessary after
secretion techniques,
it is worth highlighting that according to
COFFITO Agreement 474 this procedure
must only be performed at the time of
physiotherapeutic intervention. and if the
professional deems it necessary, it is not that
professional’s responsibility (Coffito, 2016),
which justifies the analysis of this procedure

removal however
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being carried out only by physiotherapists and
during the intervention.

As it is an invasive procedure and given
the characteristics of premature babies, this
research sought to evaluate the real vital and
neurobehavioral responses that this may cause
in the neonate and infant. Gongalves, Tsuzuki
and Carvalho (2015), when carrying out a
systematic review on tracheal suctioning,
highlight that according to the American
Association of Respiratory Care (AARC) and
the Evidence-based guideline for suctioning
the intubated neonate and infant, this becomes
safer when variables such as respiratory
sounds, SpO2, skin color, respiratory rate,
respiratory pattern, hemodynamic variables
(HR, blood pressure (BP), heart rate and
intracranial pressure (ICP), characteristics of
the aspirated secretion, such as color, volume,
consistency and odor, cough characteristics,
ventilatory parameters such as peak
inspiratory pressure and plateau pressure, TV,
flow, exhaled volume and FiO2 are monitored
before, during and after the procedure.

Menger et al (2021) studied the neurobehavioral
and cardiorespiratory repercussions of
hammock positioning in PTNBs in a NICU
and observed that the variables evaluated
(HR, RR and SatO2) remained within normal
limits, showing no significant differences
between moments evaluated, given that it
differs from the present study.

Aratjo et al (2022) evaluated signs of
withdrawal in 30 preterm infants in the
autonomic, motor, behavioral and attention
and interaction subsystems after checking
body weight, with 18 showing tremors, signs
of withdrawal in the autonomic subsystem,
sudden movements and hyperextension
of the legs in the motor subsystem. In the
subsystems of behavioral states and attention
and interaction, 30 presented a dumbfounded,
fixed and apathetic look, data also verified in
the present research after AET.
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Albuquerque and Albuquerque (2017)
mention some positioning and containment
strategies used in NICU services, such as
the roll, swaddle and net, which according
to the authors lead to gains not only in
the field of development, but also simplify

CONCLUSION

In this study, it was seen that among the
risk factors for prematurity in relation to
the maternal profile, only low education
was found, since the mothers were mostly
primiparous and of advanced ages.

treatment and make it viable the recovery
of the PTNB. Paiva (2022), when studying
Therapeutic Positioning, concluded that it can
contribute to minimizing the negative effects
of prematurity, stimulating the physiological
control of neuromuscular development (flexor
pattern), self-regulation and promoting
restraint limits. The theme of the present
study proved to be quite relevant, however,
the barriers encountered such as revalidation
of the research hospital’s zip code and the
clinical profile of the newborns/infants
presented during the study delayed collection
and reduced the sample respectively.

Endotracheal aspiration caused changes
in the values and profile of HR, RR, SatO2
and behavioral states of the neonates/infants
studied and despite carrying out comfort
measures they still showed many signs of
stress.

Finally, it is suggested that this topic be
addressed in other research with a more
robust sample and longer collection time in
order to confirm the findings of this research
and so that the evidence -corroborates
the implementation of measures that can
reduce stress in the premature population,
as humanized interventions have gained
ground by showing that they can minimize,
or eliminate, developmental changes resulting
from early birth.
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