
A review investigating the flutter’s  
effects in people with bronchiectasis
Flutter’s effect in pulmonary function and sputum clearance  
in bronchiectasis

Review

AbstRAct. bAcKGROUND: Bronchiectasis is characterised by the 
production and retention of large volumes of secretions. These 
secretions could cause recurrent infections, among other complica-
tions. Chest physiotherapy aims to assist in the clearance of airway 
secretions and may include the flutter device. The objectives of 
this review are to investigate the effects of the flutter in terms of 
pulmonary function and sputum clearance in people with bronchi-
ectasis. MEtHODs: MEDLINE, Cochrane Library, PubMed, CINAHL, 
PEDro and AMED databases were searched using subject-headings 
and keywords. The studies selected were those with a randomised-
controlled design in which the flutter was given as one of the treat-
ment approaches, in subjects with bronchiectasis. Inclusion and 
exclusion criteria were applied to the identified studies and all the 
relevant data was extracted and collected in a data collection sheet. 
The quality of these studies was assessed by two reviewers using 
PEDro as the quality assessment tool. REsULts: Initially, eleven 
studies were identified. Six studies involving 96 participants met 
the inclusion criteria and were reviewed. A meta-analysis was not 
performed due to the heterogeneity of the data in the studies. Two 
studies concluded in favour of the flutter in terms of sputum clearance 
and one study showed positive or similar results in the pulmonary 
function while the rest of the studies had similar or negative results 
when compared to control and other interventions. cONcLUsIONs: 
Based on the sparse literature, the flutter device could be considered 
as a physiotherapy treatment option for bronchiectasis. Pneumon 
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INTRODUCTION

Respiratory pathologies such as bronchiectasis can impair the lungs’ 
normal mechanisms and thus, excess amounts of secretions are produced 
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Additionally, inflammation and fibrosis result in thick and 
sticky mucus hypersecretion, which further damages the 
cilia and thus compromise the mucosiliary clearance1,3. 
Moreover, the retained secretions form a good medium 
for infectious pathogens to colonise, leading to a vicious 
cycle of tissue inflammation, recurrent infections, damage 
and dilation of the airways11,12. 

Common symptoms instigated from the above impair-
ments include daily productive cough lasting for months, 
dyspnoea and fatigue2,3.

The treatment options vary and depend on the sever-
ity of the patients. These include antibiotics, smoking 
cessation, immunisation, bronchodilators, surgery, lung 
transplant and physiotherapy to aid in sputum clearance1,3.

Physiotherapy Treatment
With increasing mortality rates34, the issues of cost-

effective management of airway clearance and patient 
independence have become more significant to health-
care professionals, especially respiratory specialists and 
physiotherapists13.

“Traditional” chest physiotherapy involves postural 
drainage combined with chest percussions or vibrations. 
These techniques are time consuming and may require 
assistance which may encourage noncompliance and de-
pendency14. Moreover, it can cause hypoxaemia in severe 
cases and aspiration from gastroesophageal reflux15. More 
recent techniques have been developed to improve the 
treatment efficacy and achieve patient’s autonomy, such 
ACBT (active cycle of breathing techniques), PEP (positive 
expiratory pressure) mask and Flutter2.

Flutter and its Physiological Effects
The flutter is a handheld, pipe-shaped device with a 

mouthpiece and a perforated cover at either ends and 
contains a high-density stainless-steel ball resting in a 
cone inside it. This device is small thus easily carried and 
used even by children8,12,17. 

The Flutter’s effects occur during expiration. As the ball 
in the flutter rolls and moves up and down it produces 
an opening and closing cycle. This results in the creation 
of oscillations in expiratory pressure and airflow. These 
oscillations or vibrations are felt when the oscillation 
frequency approaches the resonance frequency of the 
respiratory system and the oscillations are maximised8,16. 
These vibrations are responsible for the three advantages 
of the flutter:

Firstly it vibrates the airways resulting in loosening 

and retained. This can lead to bacterial colonisation and 
lung infection1,2. As a result of the infection, further damage 
to the lungs’ tissue, inflammation and other complications 
such as hypoxia and haemoptysis could occur3. Such 
complications could potentially lengthen the patient’s 
stay in the hospital, increase the number of treatments 
required and the medication needed4-6. Consequently, 
there could be a reduction in the patient’s quality of life 
and an increase in healthcare costs.

Physiotherapy aims to reduce the retention of secre-
tions and improve pulmonary function. The flutter is a 
physiotherapy modality that could be used for these 
purposes as it is easy to use, encourages independence7,8 
and some studies reported higher preference compared 
to other modalities9,10. A number of studies have investi-
gated the effects of the flutter and returned contradictory 
results, therefore a comprehensive review is necessary 
in order to draw conclusions as to the effectiveness of 
this modality. This review will consider the efficacy of 
the flutter in terms of pulmonary function and sputum 
expectoration in bronchiectasis.

BACKGROUND INFORMATION

Bronchiectasis is a chronic respiratory disease that is 
pathologically characterized by abnormal and permanent 
dilated airways2,3. Diverse aetiologies are accountable 
for this disease. Some of them include infections (eg. 
Pneumonia and Tuberculosis), cystic fibrosis, primary 
ciliary dyskinesia, ABPA (allergic bronchopulmonary 
aspergillosis), immunodeficiency (eg AIDs) and bron-
chial obstruction (eg. tumour and foreign body). These 
conditions obstruct the airflow and impair the mucus 
clearance by weakening or damaging the muscular and 
elastic components of airways’ walls, instigating changes 
such as inflammation, oedema and fibrosis. Additionally, 
further damage to the tissues is caused by the immune 
system in an attempt to fight the infection and subside 
the inflammation2,3. 

The effectiveness of the mucocilary clearance is af-
fected by the structure, movement and number of the 
cilia in the airways in addition to the mucus volume and 
rheological properties. In Bronchiectasis, bronchial dilation, 
inflammation and scarring negatively affect the function 
of the mucociliary clearance. The neutrophils elastase, 
macrophages and other by-products of inflammation 
(cytokines, nitric oxide and free radicals) or bacteria, 
damage the structure of the cilia and thus its function. 



309PNEUMON Number 4, Vol. 27, October - December 2014

off the sputum from the walls. Secondly, it raises the 
endobronchial pressure intermittently during expiration. 
This maintains the airways’ patency and reduces their 
collapsibility during expiration, thus, sputum can move 
upwards without getting trapped. Lastly, it hastens the 
airflow during expiration, enabling the sputum to move 
up the airways to be coughed out or swallowed8,16.

The frequency can be altered by changing the angle of 
the stem inclination3,8,16, but reaching oscillation frequen-
cies between 10 to 20Hz is important for the flutter to work 
effectively, as these frequencies are similar to those in the 
human pulmonary system. However, these frequencies 
might vary in different people as they depend on factors 
such as lung volume and severity of airway obstruction. 

METHODS

A literature search was undertaken to find randomised 

control trials (RCTs) that examined the effects of the flutter 
in bronchiectasis. MEDLINE, Cochrane Library, PubMed, 
CINAHL, PEDro and AMED databases were used to opti-
mise the search18. An example of the electronic search 
strategy used can be found in Table 1. 

Equilibrium is needed between research sensitivity 
and relevance, therefore both subject-headings search 
and keywords search, in the titles and abstracts, were 
used19. In addition, synonyms, related terms, variant 
spellings and truncation were utilised. Bibliographic and 
citation searching was employed, in order to obtain the 
maximum number of suitable articles and to reduce bias 
from other authors’ interpretations. The variety in search 
terms was utilized with the purpose of maximising the 
results and of ensuring that no study relevant to the 
review was missed. The inclusion and exclusion criteria 
can be seen in Table 2.

Only, RCTs were included, as such types of studies 

tAbLE 1. Search Terms for MEDLINE database
search ID search terms for MEDline Database

S1 (MH “flutter device”) OR (MH flutter)
S2 AB flutter OR “flutter device”
S3 TI flutter OR “flutter device”
S4 AB “oscillating device*” OR “positive expiratory pressure device*” OR “oscillating positive expiratory pressure 

device*” OR “airway* clearance technique*”
S5 TI “oscillating device*” OR “positive expiratory pressure device*” OR “oscillating positive expiratory pressure 

device*” OR “airway* clearance technique*”
s6 s1 OR s2 OR s3 OR s4 OR s5
S7 (MH “lung disease*”) 
S8 (MH bronchiectasis) 
S9 AB “lung disease*” OR bronchiectasis OR “bronchi dilation” OR “chronic sputum production disease*”

S10 TI “lung disease*” OR bronchiectasis OR “bronchi dilation” OR “chronic sputum production disease*”
s11 s7 OR s8 OR s9 OR s10
S12 AB sputum OR mucus OR phlegm OR secretion* OR “lung function” OR “lung airway*” OR “airway* obstruction”
S13 TI sputum OR mucus OR phlegm OR secretion? OR “lung function” OR “lung airway*” OR “airway* obstruction”
s14 s12 OR s13
S15 AB human* OR people*
S16 (MH “clinical trial*”) 
S17 AB “clinical trial*” OR trial* OR experiment*
S18 AB randomised OR “randomised controlled” OR “randomised control trial” OR randomly
s19 s15 OR s16 OR s17 OR s18
S20 S6 AND S11 AND S14 AND S19

After evaluating their titles and abstracts 8 articles were found.
S: search, AB: abstract, MH: medical heading, TI: title.
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incorporate a thorough methodology20. Animal studies 
were excluded since the objective of this review is to as-
sess the effects of the flutter on humans. Moreover, the 
minimum treatment duration of using the flutter during 
each session was set at 5 minutes, as this is the minimum 
recommended treatment period by the manufacturer 
(Vario-Raw S.A., Aubonne, Switzerland).

The retained secretions could cause airway obstruc-
tion22. Therefore, by using the flutter, more sputum would 
potentially be expectorated, minimizing the obstruction 
and thus increase the airflow. Spirometry and peak expi-
ratory flow rate (PEFR) are simple and reliable outcome 
measures for pulmonary function, therefore they were 
included in this review21. However, auscultation is too 
subjective to be considered a reliable outcome measure21, 
thus it was excluded. Although sputum quantity is not 
very sensitive to small changes, it has been recommended 
as a suitable and practical outcome measure21.

Quality Assessment:
The quality assessment of the retrieved studies was 

performed by two reviewers with the use of the PEDro 
scale. This was done to reduce bias from the reviewer’s 
interpretation of the studies and to aid in determining 
the strength of the conclusions23.

Initially, 11 studies were found in the databases. After 
removal of duplicates and their evaluation against the 
criteria, six studies were selected and reviewed.

A data collection sheet was formed, based on the 
recommendations of Higgins and Deeks (2008)25 and 
other systematic reviews26,27, to standardise the data ex-
traction process and improve the validity of this review’s 
findings24. It was evaluated by two reviewers and piloted 
on four RCTs prior to the study in order to increase the 
reliability of this review. The methods, results and quality 
of the included studies are summarised in Table 3.

Further important results:
Guimaraes et al (2012)28 found that the flutter showed 

superiority in reducing the pulmonary hyperinflation (as 
there was a more pronounce reduction in inspiratory 
capacity (IC) and total lung capacity (TLC) compared to 
the other groups). Moreover, both flutter and ELTGOL 
groups improved the functional residual capacity (FRC), 
the residual volume (RV) and total lung capacity.

In addition, in Thomson et al (2002)9 study neither of the 
techniques produced any adverse effects on peak expira-
tory flow or breathlessness. However, flutter proved in this 
study to have a higher level of patient acceptability, which 
agrees with the findings from Eaton et al (2007)10 study.

tAbLE 2. Criteria.
Inclusion criteria Exclusion criteria
Population:
People diagnosed with bronchiectasis
Any degree of disease severity
Randomised controlled trials (RCTs)

Population:
People diagnosed with pathologies other than bronchiectasis
Studies with non-RCT designs
Studies done on animals

Intervention:
The flutter group used the device for a minimum of 5 minutes per 
treatment session

Intervention:
The flutter group used the device for less than 5 minutes 
per treatment session

Comparison:
Comparison with control or other treatments

Comparison:
–

Outcome:
At least one validated outcome measure of lung function, sputum 
removal or airways clearance:
Pulmonary function tests: Forced expiratory volume in one second 
(FEV1), Forced vital capacity (FVC), Forced expiratory flow between 
25% and 75% (FEF25-75%), Peak expiratory flow rate (PEFR)
Expectorated secretions (dry/ wet weight, or volume)

Outcome:
Absence of any validated outcome measure of lung 
function, sputum removal or airways clearance (eg 
Auscultation)

RCTs: Randomised controlled trials, FEV1: forced expiratory volume in one second, FVC: forced vital capacity, FEF25-75%: forced expira-
tory flow between 25% and 75%, PEFR: peak expiratory flow rate.
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tAbLE 3. Summary of selected papers.
Authors 
(Date)

sample size  
and condition

Outcome 
measures 

used

comparisons PEDro  
score

Results

Guimaraes et 
al (2012)28

10 Stable 
Bronchiectasis

FEV1, FVC,  
FEF25-75%,  
Sputum 
weight

Control,  
ELTGOL 

7/10 Mean Sputum weight: ELTGOL group (0.38 g) vs flutter 
group (0.15 g) vs control group (0.14 g)

No statistically significant difference (p>0.05) in the 
lung function tests: 

FEV1 (% change): Flutter group (+1.60 %) vs ELTGOL 
group (+2.20%) vs control group (+1.40%)

FVC (% change): Flutter group (+2.44 %) vs ELTGOL 
group (+0.96 %) vs control group (+0.20%)

FEF25-75% (% change): Flutter group (+4.50 %) vs ELTGOL 
group (+6.00 %) vs control group (+0.43%)

Figueiredo, 
Zin and 
Guimaraes 
(2012)29

8 Stable 
Bronchiectasis

Sputum 
volume

Sham flutter 6/10 Statically and clinically significant increase (p<0.05, 
95% CI) in the flutter group (28 mL±5.4 mL) vs sham 

group (19.6 mL±3.6 mL)

Eaton et al 
(2007)10

36 Stable 
Bronchiectasis

Sputum 
volume

ACBT with or 
without PD

5/10 Increase but statistically insignificant (p>0.05) in the 
flutter group (7.9 mL±11.4 mL) and the ACBT group 

(7.3 mL±9.6 mL) vs ACBT-PD group (12.6 mL±15.9 mL)

Tsang 
and Jones 
(2003)30

15 Exacerbation  
of Bronchiectasis

Sputum 
weight, FEV1, 

FVC, PEFR

Breathing 
Control (BC)  

with or  
without PD

4/10 No statistically significant difference in all  
the outcome measures (p>0.05)

Sputum wet weight: PD-BC group (34.99 g±34.65 g), 
Flutter-BC group (13.96 g±12.60 g) and the BC group 

(19.48 g±18.97 g)

FVC: Flutter-BC group (0.17 L±0.06 L) vs PD-BC  
group (0.16 L±0.22 L) vs BC group (0.07 L±0.02 L)

FEV1: Flutter-BC group (0.05 L±0.02 L) vs PD-BC  
group (0.04 L±0.05 L) vs BC group (0.06 L±0.12 L)

Antunes et al 
(2001)31

10 Stable 
Bronchiectasis

Sputum  
weight, PEFR

CRP 
(Conventional 

respiratory 
physiotherapy) 

3/10 No significant difference between the ACBT  
and flutter for any outcome

Average gross sputum weight: Flutter group  
(7.2 g±2.30 g) vs CRP group (6.3 g±0.74 g)

Dry sputum weight: Flutter group (0.28 g±0.28 g)  
vs CRP group (0.16 g±0.06 g)

Mean PEFR: Flutter group (15.75 L/min ±54.75 L/min) 
vs CRP (22.25 L/min ±25.5 L/min)

Thompson 
et al (2002)9

17 Stable non-CF 
bronchiectasis

Sputum 
weight

ACBT with PD 3/10 No significant difference between the ACBT-PD and 
flutter groups for any outcome

Median daily sputum: ACBT-PD group (26.6 g) vs 
Flutter group (23.4 g)

Difference between the groups in Median weekly 
sputum: 7.64 g

ACBT: Active cycle of breathing techniques, BC: Breathing control, CI: Confidence Interval, CRP: Conventional Respiratory Physio-
therapy (Postural drainage with percussions and vibrations), ELTGOL: Expiration with the Glottis Open in the Lateral Posture, FEV1: 
Forced Expiratory Volume in One Second, FVC: Forced Vital Capacity, FEF25-75%: Forced Expiratory Flow between 25% and 75%, PEFR: 
Peak Expiratory Flow Rate, PD: Postural Drainage, %: percentage.
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DISCUSSION

The studies which addressed the inclusion criteria were 
all included in this review, regardless of their quality due 
to the scarcity of the literature. Only three studies were 
rated as good quality (> 5/10). Therefore, the results from 
the other three studies need to be used with caution. 

The differences in the methodologies, demographic 
characteristics and outcome measures made a meta-
analysis inappropriate to do, therefore, the studies are 
discussed separately.

Pulmonary Function 
In Tsang and Jones (2003)30 study, the flutter group 

showed improved or similar results in pulmonary function 
when compared to breathing control (BC) and postural 
drainage groups. This could be because the sample was 
too small to show significant improvement. Furthermore, 
the subjects in Tsang and Jones (2003)30 had an acute 
exacerbation and thus antibiotics were given. This might 
had masked a significant improvement in the lung func-
tion. Nonetheless, the vibrations produced by the flutter, 
prevent the airways from collapsing12. This could have 
improve the ventilation and thus, the pulmonary function 
seeing in the flutter group compared to the other groups.

On the other hand, Antunes et al (2001)31 found that 
conventional physiotherapy was more beneficial than the 
flutter device, in regards to the PEFR score. It is possible 
that the time required for the displacement of secre-
tions with the flutter needed to be longer for significant 
amount of secretions to move to the central airways and 
coughed out. 

Guimaraes et al (2013)28 found an improvement in 
the flutter group when compared with control group. 
However, the ELTGOL (expiration with the glottis open 
in the lateral posture) group showed a bigger change in 
FEV1 and FEF25-75%. Nonetheless all the results among the 
three interventions were statistically insignificant. This 
could be attributed to the small sample size (ten patients) 
used and the single treatment session of 15 minutes of-
fered in this study28. 

Sputum quantity 
Figueiredo, Zin and Guimaraes (2012)29 and Antunes et 

al (2001)31 found an increase in sputum expectoration in 
the flutter group. The statistical improvement in sputum 
removal in Figueiredo, Zin and Guimaraes (2012)29 study 
could be attributed to the fact that the flutter showed a 
great reduction in total and peripheral airway resistance 

which lead to reopening of the airways and better distri-
bution of the ventilation and mucus clearance (improving 
the lung mechanics). 

Guimaraes et al (2013)28 and Eaton et al (2007)10, showed 
similar or negative results when compared the flutter 
group to the control or other interventions. This could 
be because of the limitations of collecting the sputum, 
such as swallowing it rather than expectorating it, which 
reduces its quantity29. Another reason could be because 
ELTGOL promotes the narrowing of the airways and 
consequently the increase in the gas-liquid interaction, 
favouring the dynamic drag of the secretions towards 
the central airways. However, the flutter could alter the 
sputum rheology (reduce viscosity) favouring the already 
impaired mucocilary clearance mechanism. In addition, 
during flutter intervention bronchial secretions have to 
move against gravity while during the ELTGOL the patient 
experienced the two lateral positions which could have 
accelerated the airway clearance with the use of gravity28. 

Similar results were obtained by the Tsang and Jones 
(2003)30 study. They found that the postural drainage 
and the control groups expectorate more sputum than 
the flutter group. Perhaps the duration of the study was 
too short for the subjects to master the technique and 
perform it correctly by attaining their optimum oscillation 
frequency, and thus failing to maximise the flutter’s effects

Although, Thompson et al (2002)9 study found that 
the median daily sputum weight was slightly more in 
the ACBT-PD group compared to the flutter group, the 
median weekly sputum weights were similar. This could 
be because the patients had a month to practice and 
master the flutter technique, thus improving their sputum 
expectoration. 

Quality of the Trials
Compliance with the interventions was unreliable 

in all the studies, as the subjects continued to receive 
their medication. However, since both groups received 
it, any effects the medication might have had, would 
have affected the subjects in both groups, thus overall 
the influence of the results was limited. 

Random allocation enhanced the comparability of 
the groups in terms of the intervention as randomisation 
increases the similarities of the subjects in the groups. 
Thus, it reduces bias as it compares two otherwise identi-
cal groups35. Random allocation was done in all the trials. 
Thus, they have reduced bias and made their results 
more reliable. 

Tsang and Jones (2003)30, Antunes et al (2001)31 and 
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Thompson et al (2002)9 failed to take measurements of at 
least one of the outcome measures from more than 85% 
of the subjects that initially were allocated to the groups. 
The subjects who dropped out of the studies might have 
been significantly different from the remaining subjects, 
something which could have considerably influenced the 
results, thus increasing bias in these studies32,33. Therefore, 
the reliability and validity of the results in these three 
studies might be reduced. 

All studies failed to justify the sample size used. Thus, 
it is questionable whether the subjects that participated 
in the studies represented the entire population from 
which they were recruited. This might lead to selection 
bias and the question as to whether the sample size was 
large enough for the flutter to have a statistically significant 
effect in the pulmonary function and sputum expectora-
tion of the targeted population32,33. Nonetheless, it must 
be noted that when conducting a study with patients, it is 
not always possible to get the number of subjects needed 
to represent the entire population. In addition, it must 
be noted that some pathologies such as bronchiectasis 
are less common than others, and therefore, the sample 
size would be expected to be much smaller. 

Limitations
One possible limitation is the fact that due to the 

clinical heterogeneity in the studies, such as the diverse 
outcome measures, a meta-analysis was not performed. 
Having homogenous studies is a difficult task to achieve 
in clinical practice as different Trusts could be using dif-
ferent outcome measures and protocols. Furthermore, 
all of the reviewed studies have small sample sizes. Small 
samples lack the statistical power to detect the effect of 
the intervention38. However, the difficulty in finding a 
larger sample size within the time frame of the study is 
acknowledged as it often requires a considerable amount 
of resources, time and finance involving a long term 
project and/or multiple research sites. Lastly, it must be 
noted that low-quality RCTs were included in this review 
due to the scarcity of high-quality studies. This could have 
compromised the strength of this review’s conclusions. 

Further Work
Bronchiectasis is a chronic condition with acute ex-

acerbations, therefore, future studies should be planned 
to reflect clinical practice by focusing on short-term in-
terventions during an exacerbation or long-term studies 
on initially stable patients. Additionally, more adequately-

powered and high-quality randomised control stud-
ies comparing the flutter with other airway clearance 
modalities, need to be done before clinically valuable 
information can be gained with regard to treatment ef-
ficacy. Such studies should examine the flutter’s influence 
on quality of life, number of respiratory exacerbations per 
year, number of days antibiotics were given, costs and 
number of physiotherapy sessions needed.

CONCLUSION

The aim of this review was to determine the effective-
ness of the flutter in improving the lung function and 
sputum clearance in people with bronchiectasis.

In summary, there were two studies in favour of the 
flutter, in terms of sputum clearance and four studies 
showed similar or negative results. In terms of pulmo-
nary function, one study showed negative results, one 
study had positive or similar results and one study had 
both positive and negative results when compared to 
the control and other interventions. Therefore, from the 
articles reviewed, there is some evidence to suggest that 
the flutter improves pulmonary function and sputum 
clearance in people with bronchiectasis. However, it is 
difficult to reach concrete conclusions and offer clinical 
recommendations because of the heterogeneity of the 
studies and the differences in their results. 

Nonetheless, the results of this review can assist the 
physiotherapist when allocating services to the patients 
with bronchiectasis. Taking into consideration bronchiec-
tasis is chronic and irreversible and that the physiotherapy 
treatment would be permanent, the cost-benefit relation 
and independence in the long-run could favour the use 
of the flutter. Furthermore, the flutter can be an option 
for those who prefer it or those who have difficulty in 
accessing other treatments at the hospital. However, it is 
worth noting that the conclusions reached in this review 
are affected by the limitations presented earlier. 
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