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Analysis of symptoms, clinical signs and oxygen support in patients with
bronchiolitis before and after chest physiotherapy during hospitalization

Analise dos sintomas, sinais clinicos e suporte de oxigénio em pacientes com bronquiolite antes e apos
fisioterapia respiratoria durante a internacao hospitalar

Analisis de los sintomas, sefiales clinicas y soporte de oxigeno en pacientes con bronquiolitis antes y
después de fisioterapia respiratoria durante la internacién hospitalar
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ABSTRACT

Objective: To evaluate the effects of chest physiotherapy
in hospitalized patients with bronchiolitis.

Methods: The study included 29 patients younger than
one year, diagnosed with acute bronchiolitis, without uncor-
rected congenital heart disease, neuropathy, lung pathology
or need of mechanical ventilation, from March to July 2009.
The opinion of the parents or guardians was evaluated using
a questionnaire about the clinical condition of the patient
before and after the first session of chest physiotherapy.
Airway clearance techniques, such as postural drainage,
manual percussion, vibration, acceleration of expiratory flow
and tracheal suction were applied. The evaluation was per-
formed daily by physical examination prior to physiotherapy
and 15 to 45 minutes later, following a specific form. The
outcomes observed were: changes of oxygen support, clini-
cal signs (pulmonary auscultation, presence of retractions,
oxygenation and severity classification by Downes score) and
symptoms (difficulty in sleeping and in feeding, decreased
activities, nasal obstruction and constant cough).

Results: Among the 29 patients evaluated, a significant
improvement was noticed in the following signs and symp-
toms: pulmonary auscultation with adventitious sounds —
general (p<0.001), rales (p=0.017) and wheezes (»=0.010);
retractions — general (»<0.001) and intercostal retraction
(9<0.001); severity of Downes Score (p<0.001). A significant
improvement was also noted in all aspects evaluated in the
questionnaire (<0.001).

Conclusions: Chest physiotherapy lead to a significant
short term improvement in infants with bronchiolitis.

Key-words: bronchiolitis; physical therapy department,
hospital; pediatrics.

RESUMO

Objetivo: Avaliar os efeitos da fisioterapia em pacientes
pedidtricos, internados com bronquiolite.

Métodos: O estudo incluiu 29 pacientes menores de um
ano, com diagndstico médico de bronquiolite aguda, sem
cardiopatia congénita ndo corrigida, neuropatia, doenga pul-
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monar de base ou que necessitassem de suporte ventilatério,
no periodo de marco a julho de 2009. Foi avaliada, por meio
de questiondrio, a opinido dos pais ou responsaveis acerca das
condigdes clinicas do paciente antes e apds a primeira sessio
de fisioterapia. Foram realizadas manobras de desobstrugio
bronquica, como drenagem postural, tapotagem, vibracio,
aceleragdo de fluxo expiratdrio e aspiracdo nasotraqueal. A
avaliagdo foi realizada diariamente por meio de exame fisico
antes do atendimento fisioterapéutico e 15 a 45 minutos ap6s,
seguindo uma ficha especifica. Os desfechos analisados foram:
modifica¢Bes do suporte de oxigénio, sinais clinicos (ausculta
pulmonar, presenga de tiragens, oxigenacdo e classificagio da
gravidade pelo escore de Downes) e sintomas (inapeténcia,
hipoatividade, dificuldade para dormir, obstru¢do nasal e
tosse constante).

Resultados: Dos 29 pacientes avaliados, houve melhora
significativa nos seguintes sinais e sintomas: ausculta pul-
monar com ruidos adventicios (#<0,001), estertores subcre-
pitantes (p=0,017) e sibilos (»=0,010), tiragens de modo
geral (p<0,001), tiragem intercostal (9<0,001) e classificagdo
da gravidade pelo escore de Downes (9<0,001). Também
foi observada melhora significativa em todos os aspectos
avaliados no questiondrio (p<0,001).

Conclusdes: A fisioterapia respiratéria promoveu uma
melhora significante em curto prazo das condi¢des clinicas
dos pacientes com bronquiolite aguda.

Palavras-chave: bronquiolite; servico hospitalar de fi-
sioterapia; pediatria.

RESUMEN

Objetivo: Evaluar los efectos de la fisioterapia en pacientes
pedidtricos, internados con bronquiolitis.

Métodos: El estudio incluy6 a 29 pacientes con menos de
1 afio, con el diagnédstico médico de bronquiolitis aguda, sin
cardiopatia congénita no corregida, neuropatfa, enfermedad
pulmonar de base o que necesitaran de soporte ventilatorio
en el periodo de marzo a julio de 2009. Se evalué, mediante
cuestionario, la opinién de los padres o responsables, sobre
las condiciones clinicas del paciente antes y después de la
primera sesién de fisioterapia. Se realizaron maniobras de
desobstruccién brénquica, tales como drenaje postural,
clapping, vibracién, aceleracién de flujo espiratorio y aspi-
racién nasotraqueal. La evaluacion fue realizada diariamente
mediante examen fisico antes de la atencién fisioterapéutica

y 15 a 45 minutos después, siguiendo una ficha especifica.
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Los desenlaces analizados fueron: modificaciones del soporte
de oxigeno, sefales clinicas (ausculta pulmonar, presencia
de tirajes, oxigenacién y clasificacién de la gravedad por el
Escore de Downes) y sintomas (inapetencia, hipoactividad,
dificultad en dormir, obstruccién nasal y tos constante).

Resultados: De los 29 pacientes evaluados, hubo mejora
significativa en los signos y sintomas a continuacién: ausculta
pulmonar con ruidos adventicios (p<0,001), estertores sub-
crepitantes (p=0,017) y silbidos (p=0,010), tirajes de modo
general (p<0,001), tiraje intercostal (p<0,001) y clasificacién
de la gravedad por el Escore de Downes (p<0,001). Se observé
ademds mejora significativa en todos los aspectos evaluados
en el cuestionario (p<0,001).

Conclusiones: Se concluyé que la fisioterapia respiratoria
promovi6 una mejora significante en corto plazo de las con-
diciones criticas de los pacientes con bronquiolitis aguda.

Palabras clave: Bronquiolitis; servicio hospitalar de
fisioterapia; pediatria.

Introduction

Acute bronchiolitis is one of the most common diseases
of the respiratory system, affecting newborns, infants, and
children up to 3 years old. This disease is more prevalent
during the first six months of life, especially among preterm
newborns, often leading to the need for hospitalization.
Acute bronchiolitis is a seasonal disease, and it becomes an
epidemic in the fall and winter months. Acute respiratory
infections are important causes of morbidity and mortality,
particularly in developing countries"?.

Acute bronchiolitis may have several different clinical
manifestations, such as coryza, fever, cough, and wheezing®.
Chest X-ray usually shows hyperinflation, coarse infiltrates,
and peribronchial cuffing. Some scales are able to assess
the severity of bronchiolitis based on the analysis of clinical
variables, such as the Wood-Downes-Ferres scale, which
classifies the disease as mild (1-3 points), moderate (4-7
points) or severe (8 to 14 points). The items analyzed (wheez-
ing, retraction, respiratory rate, heart rate, ventilation, and
cyanosis) are scored from O to 3, depending on the presence
and intensity of the items®.

The treatment of acute bronchiolitis remains contro-
versial. It includes hydration, oxygenation, respiratory
physiotherapy, and medications such as bronchodilators, epi-
nephrine, mucolytic drugs, and inhaled corticosteroids"¢".
Respiratory physiotherapy has been used in patients with
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acute bronchiolitis in order to achieve bronchial clearing,
lung deflation, and alveolar recruitment by means of various
techniques, such as positioning, expiratory flow acceleration,
manual vibration, tapping, and aspiration of the airways®*.
Three studies have reported beneficial effects of these tech-
niques in patients with acute bronchiolitis".

Children hospitalized for bronchiolitis are at high
risk of pulmonary sequelae, mainly characterized by
cough and recurrent wheezing, which may lead to a
larger number of emergency room visits and even mul-

@ Some authors do not recom-

tiple hospitalizations
mend respiratory physiotherapy during the acute phase
of bronchiolitis because bronchial hygiene techniques
make children agitated, thereby increasing hypoxia and,
occasionally, bronchospasm“®'V. There are even reports
of rib fractures due to the intensity of bronchial hygiene

(2 Conversely, other authors believe that

techniques
respiratory physiotherapy is beneficial in these children
because it promotes decreased length of hospital stay and
avoids the need for ventilatory support®”.

It is important to analyze the physical therapy interven-
tion in infants with bronchiolitis, using appropriate tech-
niques according to patient’s age and collaboration during
the procedures. The guidelines are essential for proper clini-
cal progress during the disease course in terms of appropri-
ate positioning and stimulation of mucus clearance. Thus,
further studies are necessary to assess the effects of respiratory
physiotherapy in patients with acute bronchiolitis.

The objective of the present study was to evaluate the
effects of respiratory physiotherapy in newborns and in-
fants with acute bronchiolitis during hospitalization before
and after physical therapy intervention using expiratory
flow acceleration, tapping, manual vibration, nasotracheal
aspiration, and positioning. The following outcomes were
analyzed: changes in cardiorespiratory parameters (oxygen
support, lung auscultation, presence of retractions, periph-
eral oxygen saturation, and Downes score) and parents or
guardians’ opinion regarding physiotherapy.

Method

The present study evaluated newborns and infants with
acute bronchiolitis hospitalized at the pediatric ward,
pediatric semi-intensive care unit, and pediatric intensive
care unit of a private hospital from March to July 2009.
We selected male and female infants up to 1 year old with
acute bronchiolitis. Patients with uncorrected congenital
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heart disease, neuropathy, any underlying lung disease, or
requiring ventilatory support were excluded.

Patients underwent daily assessment by means of physi-
cal examination before the physiotherapy session and 15 to
45 minutes after the procedure, according to a pre-defined
evaluation form. The form included data on oxygen therapy,
lung auscultation with adventitious sounds, subcrepitant
rale, crackling, wheezing, and snoring, presence of general
retractions, nasal flaring, intercostal retraction, subdiaphrag-
matic retraction, and sternal retraction, as well as peripheral
oxygen saturation (SpO,) and classification of bronchiolitis
according to Downes score. The first evaluation before the
physical therapy session was conducted by the physical
therapist who delivered the treatment. The second evalua-
tion, 15 to 45 minutes after the session, was conducted by
another physical therapist to avoid possible biases regarding
the analysis of the response.

The physical therapy session consisted of positioning,
expiratory flow acceleration, tapping, manual vibration,
and nasotracheal aspiration, each procedure lasting for
approximately 10 minutes each technique (duration of
therapy session: 40 to 50 minutes), based on the patient’s
need. The number of sessions was determined according
to the clinical picture of each child and the number of
hospitalization days.

A questionnaire was administered to the children’s parents
and guardians before and after the first session of physio-
therapy. This questionnaire evaluated the short-term effects
of the therapy on the patients using the following multiple
choice questions: “Does the child have trouble sleeping?”
“Does the child have poor appetite?”, “Is the child underac-
tive?”, “Does the child have nasal obstruction?” and “Does
the child cough constantly?”. Each question was answered
using the “Yes” or “No” options.

Follow-up was performed after the parents or guardians
provided consent by signing an informed consent form. The
procedures performed in the present study were approved by
the Research Ethics Committee at Hospital Israelita Albert
Einstein - CEP/Einstein.

The patients’ age was expressed as mean, standard devia-
tion (minimum and maximum), while sex was expressed
as absolute frequencies. The signs and symptoms evalu-
ated before and after the physical therapy sessions and the
questionnaire items were expressed as absolute frequencies
and percentages. The comparison between the signs and
symptoms before and after the sessions was performed using
generalized estimating equation - GEE models"? in order
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Figure 1 - Comparison of signs and symptoms before and after physical therapy — items with statistical significance (total of

97 sessions)

to consider the dependence between the therapy sessions
provided to the same patient. In relation to the question-
naire items, the comparison was made using the McNemar’s
test. All analyses were performed considering a significance
level of 5% and using the statistical computer program SPSS
(version 17.0, SPSS Inc, Chicago, Il1).

Results

Of the 29 patients, 16 were female and 13 were male.
Only four had a history of morbidity (1 bronchospasm, 1
bronchiolitis, 1 meningitis, and 1 preterm birth). Their
mean age was 4.6 months (SD=3 months), ranging from 16
days to 9 months.

In the comparisons related to the signs and symptoms
observed during 97 physical therapy sessions, there was
significant improvement in six out of the 13 items evalu-
ated. These items were: lung auscultation with adventitious
sounds (subcrepitant rale and wheezes), intercostal retrac-
tions, and Downes score (Figure 1).

In the evaluation of lung auscultation, in the 92 sessions
during which there was adventitious sounds, 13 patients
did not present with such symptom after physiotherapy.
Among the five patients who did not have adventitious
sounds, two showed worsening regarding this symptom.
Of the 47 patients who had retractions, 26 did not pres-
ent with this symptom after therapy. However, of the 50
patients who did not have retraction, eight had this symp-
tom after treatment. In relation to Downes score, of the 56
patients who had a mild score, four increased to a moderate
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score. A moderate score was found in 40 patients, and 20
of them reached a mild score. The only patient who had a
severe score before the therapy achieved a mild score after
the treatment (Table 1).

On one hand, of the 21 patients who were treated with
oxygen therapy, seven had this therapy discontinued. On the
other hand, of the 76 who did not receive oxygen therapy,
three needed O, support after the respiratory physiotherapy.
Of the 9 patients with poor oxygenation (considering opti-
mal SpO, 293%), six showed improvement. However, of the
88 who had optimal SpO,, nine showed worsening. In spite
of the changes we found, there was no statistically significant
difference in relation to oxygen therapy and SpO.,.

The five symptoms assessed in the questionnaire were
present in most patients. Figure 2 shows that there was
improvement in all items with a significant reduction in the
number of patients with symptoms. “Difficulty sleeping”
showed the highest significance (of the 26 patients who had
this symptom before the therapy, only six still had this dif-
ficulty after the physical therapy sessions). It is noteworthy
to mention that the item “constant cough” was the only one
showing worsening (Table 2) even though it had the second
highest percentage of patients who improved. However, this
occurred only in two patients.

Discussion
The pathophysiological characteristics of acute bronchioli-

tis are accumulation of mucus in the airways, obstruction and
collapse of alveoli, and lung hyperinflation”. Infants with

Rev Paul Pediatr 2011;29(4):599-605.
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Table 1 - Comparison of signs and symptoms before and after physical therapy

ltemn No change Change
No/No Yes/Yes Worsened Improved p
Oxygen Therapy 73 (75.3%) 14 (14.4%) 3 (3.1%) 7 (7.2%) 0.585
LA with AS 3(3.1%) 79 (81.4%) 2(2.1%) 13 (13.4%) 0.001
Subcrepitant rale 36 (45.6%) 12 (15.27%) 9 (11.4%) 22 (22.84%) 0.017
Crepitant rale 57 (72.2%) 1(1.3%) 18 (22.8%) 3 (3.8%) 0.121
Wheezing 30 (38.0%) 26 (32.9%) 10 (12.7%) 13 (16.5%) 0.010
Snoring 31 (39.2%) 18 (22.8%) 5(6.3%) 25 (31.6) 0.210
Retractions 42 (43.3%) 21 (21.6%) 8 (8.2%) 26 (26.8%) 0.001
Nasal flaring 21 (100%) 0 0 0 -
Intercostal retraction 15 (71.4%) 1(4.8%) 1(4.8%) 4 (19.0%) 0.001
Subdiaphragmatic retraction 0 18 (85.7%) 2 (9.5%) 1 (4.8%) 0.277
Sternal retraction 20 (95.2%) 0 0 1 (4.8%) >0.999
Sp0O, =93% 3(3.1%) 79 (81.4%) 6 (6.2%) 9 (9.3%) 0.610
Downes moderate/severe ** 52 (53.6%) 20 (20.6%) 4 (4.1%) 21 (21.6%) 0.001

Percentages in the total of 97 sessions; *

LA with AS: lung auscultation with adventitious sound

*no/no: mild at pre- and post-physiotherapy; yes/yes: moderate or severe at pre- and post-physiotherapy;
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Figure 2 - Analysis of questionnaire about patients’ activities before and after physical therapy — item with statistical significance

(total of 29 patients)

Table 2 - Analysis of questionnaire on the patient’s clinical status before and after the first physiotherapy session

ltemn No change Change

n (%) No/No Yes/Yes Worsened Improved p
Difficulty sleeping 29 3.1.3. 6 (20.7%) - 20 (69.0%) 0.001
Lack of appetite 29 3.1.3. 14 (48.3%) - 12 (41.4%) 0.001
Hypoactivity 29 2 (6.9%) 15 (51.7%) - 12 (41.4%) 0.001
Nasal obstruction 29 1(3.4%) 16 (55.2%) - 12 (41.4%) 0.001
Constant cough 29 1(3.4%) 13 (44.8%) 2 (6.9%) 13 (44.8%) 0.007

Rev Paul Pediatr 2011,29(4):599-605.
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acute viral bronchiolitis have adventitious sounds on lung
auscultation due to inflammation in the lower airways, as
well as accumulation of mucus and material detached from

a’?. Clinical manifestations such as

the respiratory mucos
tachypnea, mild and moderate hypoxia, and signs of respi-
ratory discomfort (nasal flaring and retractions of accessory
muscles of respiration — intercostal and subcostal) are com-
mon in patients with acute viral bronchiolitis. Patients may
also have cough, fever, coryza, adventitious sounds on lung
auscultation (wheezes, crackles or snoring), decreased chest

(115,10 Based on

expansion and prolonged expiratory phase
this context, we decided to conduct a study regarding the
treatment with respiratory physiotherapy in order to confirm
or refute the findings from the literature.

In the present study, we found significant improvement
in terms of the presence of retractions after respiratory
physiotherapy, especially regarding intercostal retractions.
In relation to subdiaphragmatic retraction, two patients did
not have it before the physical therapy sessions, but showed
this type of retraction after the therapy. The American Acad-
emy of Pediatrics, in a review of randomized clinical trials
involving cohorts and case-controls found in the literature,
designed levels of recommendation for the therapeutic re-
sources used in bronchiolitis and concluded that the respira-
tory physiotherapy should not be used as a routine treatment
because it increases the level of stress in children. However,
it has been suggested that physical therapy in children with
bronchiolitis is able to open the airways, removing mucus

s1619 According to Carvalho et 4/,

and preventing atelectasi
respiratory physiotherapy may be indicated throughout the
course of bronchiolitis because it provided bronchial clear-
ing, lung deflation, and alveolar recruitment®.

In the present study, there was improvement of lung
auscultation after physiotherapy in most patients, especially
in relation to subcrepitant rale and wheezing. In 2008,
Lanza er a/ found that the use of respiratory physiotherapy
in patients hospitalized for bronchiolitis caused a reduction
in respiratory distress, greater amount of aspirated mucus,
and qualitative improvement in lung auscultation after

19 In a study involving 12

vibrocompression and tapping
infants with obstructive breathing pattern, Postiaux also
reported a significant reduction in wheezing after inhalation
of bronchodilators, especially when combined with physical
therapy maneuvers, since wheezing was caused by excessive
mucus'*'?. In the studies by Webb et «/, Nicholas et @/ and
Bohe e @/, patients with bronchiolitis did not benefit from

the physical therapy techniques used (postural drainage,
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tapping, and vibration). Conversely, in French studies, in
addition to the techniques of percussion and vibration, expi-
ratory flow acceleration, in particular, proved to be effective
for removing mucus. Therefore, respiratory physiotherapy
was recommended in a consensus for the management and
treatment of bronchiolitis">**-2?.

Luisi demonstrated that although there is no direct
evidence demonstrating the benefits of respiratory physio-
therapy in patients with bronchiolitis, bronchial hygiene
and alveolar recruitment techniques are used to treat this
disease in health care facilities around the world. Respi-
ratory physiotherapy has been used for bronchial clear-
ance and hygiene, prevention of atelectasis and alveolar
recruitment, since it provides reduced airway resistance,
promoting better ventilation-perfusion and, consequently,
diminishing the respiratory work by removing excessive
mucus from the airways".

Perrotta er a/ mentioned the study by Postiaux (2000),
which showed that there is no scientific evidence confirm-
ing the efficacy of respiratory physiotherapy in neonates and
infants with bronchiolitis; however, the use of a score based
on clinical signs could help to support the clearance tech-

niques in these patients®*?

. In the present study, we used
the Wood-Downes-Ferres® scale, which classifies the disease
as mild, moderate or severe. We found clear evidence of the
clinical improvement after physiotherapy in the patients
who had moderate and severe Downes score.

In the analysis of the questionnaire, there was significant
improvement in various items, including “difficulty sleep-
ing”, “lack of appetite”, “hypoactivity,” “nasal obstruction”,
and “constant cough” after the physical therapy session,
because pulmonary hypersecretion directly affects the items
assessed. Currently there are not many studies in the lit-
erature demonstrating the qualitative benefit of respiratory
physiotherapy in patients with bronchiolitis. In contrast,
in the clinical practice, there is an increasing number of
prescriptions of respiratory physiotherapy for infants with
bronchiolitis, mainly to reduce pulmonary complications™®.
Some authors have suggested that children with mild respira-
tory distress and who have normal appetite should only be
observed. However, those who have significant respiratory
distress with feeding difficulties, risk of reflux and bron-
choaspiration, and increased upper airway edema should be
treated with hydration and oral nasal aspiration”'®. Based
on our findings, we conclude that respiratory physiotherapy
promoted a significant short-term improvement of many
signs and symptoms in patients with bronchiolitis.

Rev Paul Pediatr 2011;29(4):599-605.
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The present study has some limitations such as absence
of sample power calculation. Thus, our study has a greater
descriptive than inferential value. Our intention was not to
extrapolate results, but to generate hypotheses. The absence
of a control group makes the results less reliable; however, we
had difficulties to obtain a control group because the study
was conducted at a hospital where most doctors prescribe
respiratory physiotherapy for patients with bronchiolitis. We
believe that further studies should be conducted to provide
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