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Description

Oscillatory devices are used as alternatives to the standard daily percussion and postural drainage (P/PD) method of
airway clearance for patients with conditions that impair respiratory clearance. There are several types of devices
including high-frequency chest compression with an inflatable vest and oscillating positive expiratory pressure devices,
such as the FLUTTER® and Acapella® devices. Oscillatory devices can be useful for airway clearance in a wide variety
of diseases and conditions, for example, cystic fibrosis, diffuse bronchiectasis, COPD, and in patients with
neuromuscular diseases, such as multiple sclerosis and quadriplegia.

Oscillatory devices are designed to move mucus and clear airways: the oscillatory component can be intra-thoracic or
extra-thoracic. Some devices require the active participation of the patient. These include oscillating positive expiratory
pressure devices, such as FLUTTER® and Acapella® in which the patient exhales multiple times through a device. The
FLUTTER® device is a small pipe-shaped, easily portable hand-held device, with a mouthpiece at one end. It contains
a high-density stainless-steel ball that rests in a plastic circular cone. During exhalation, the steel ball moves up and
down, creating oscillations in expiratory pressure and airflow. When the oscillation frequency approximates the
resonance frequency of the pulmonary system, vibration of the airways occurs, resulting in loosening of mucus. The
Acapella® device is similar in concept but uses a counterweight plug and magnet to create air flow oscillation.

The high frequency chest wall oscillation vest is a passive oscillatory device designed to facilitate clearance of mucous
secretions from the respiratory tract. The Vest® Airway Clearance System provides high-frequency chest compression
using an inflatable vest and an air-pulse generator. Large-bore tubing connects the vest to the air-pulse generator.
The air-pulse generator creates pressure pulses that cause the vest to inflate and deflate against the thorax, creating
high-frequency chest wall oscillation and mobilization of pulmonary secretions.

The Percussionaire® device delivers intrapulmonary percussive ventilation (IPV) and is another type of passive
oscillatory device. This device combines internal thoracic percussion through rapid mini bursts of inhaled air and
continuous therapeutic aerosol delivered through a nebulizer.

Effective airway clearance therapy is essential for these patients in order to prevent infection and maintain appropriate
gas exchange.

Policy

Use of the FLUTTER® valve, the Acapella® device, high frequency chest wall oscillation devices, and intrapulmonary
percussive ventilation devices may be considered medically necessary in any disease process where clearance of
pulmonary secretions is impaired. Physiologically, this could be due to increased production of secretions, impaired
mucociliary clearance, the increased tendency for secretions to become inspissated, or the impaired ability of chest
wall musculature to effectively aid in the cough-assist/secretion mobilization process, as seen in various neuromuscular
diseases and genetic conditions where chest wall musculature is weakened and/or not well coordinated to produce an
effective cough.

The device should be recommended by or prescribed by a pulmonary specialist.

High frequency chest wall oscillation devices and intrapulmonary percussive ventilation devices are considered
experimental/investigational for all other conditions as they do not meet TEC criteria # 2-5.



Policy Guidelines

Experimental/lnvestigational

The term "experimental/investigational" describes services or supplies that are in the developmental stage and are in
the process of human or animal testing. Services or supplies that do not meet all 5 of the criteria listed below adopted
by the BlueCross BlueShield Association Technology Evaluation Center (TEC) are deemed to be
experimental/investigational:

1. The technology* must have final approval from the appropriate U.S. government regulatory bodies.

2. The scientific evidence must permit conclusions concerning the effect of the technology on health outcomes; and
3. The technology must improve the net health outcome; and

4. The technology must be as beneficial as any established alternatives; and

5. The improvement must be attainable outside the investigational settings.

* Technology includes drugs, devices, processes, systems, or techniques

Rationale:
1. The technology must have final approval from the appropriate U.S. government regulatory bodies.

Several airway clearance devices have been cleared by the FDA via the 510(k)-approval process.

2. The scientific evidence must permit conclusions concerning the effect of the technology on health
outcomes.

Insufficient scientific evidence exists to permit conclusions regarding the use of high frequency chest wall oscillation
devices and intrapulmonary percussive ventilation devices for indications beyond those considered medically
necessary in this policy.

3. The technology must improve the net health outcome.

For conditions in which use of airway clearance devices is not considered medically necessary there is insufficient
evidence that the technology improves the net health outcome.

4. The technology must be as beneficial as any established alternatives.

There is a lack of research comparing high frequency chest wall oscillation devices and percussive ventilation devices
to established alternatives. Therefore, it is not possible to determine whether such devices are as effective as
established alternatives.

5. The technology must be attainable outside the investigation settings.

A net health outcomes improvement has not been demonstrated in the investigational settings. Therefore, it is not
possible to determine whether an improvement outside of the investigational setting can be expected.

Update 2022:
A search of literature was performed from June 2021 through February 2022. The medically necessary indications for

oscillatory devices for the treatment of disease are unchanged.

Update 2021:
At the May 27, 2021 Technology Assessment Committee meeting a decision was made to expand indications for high

frequency chest wall oscillation devices to include neuromuscular conditions when medically appropriate. The policy
statement has been updated to reflect the intent of this policy more accurately.

Update 2019:
A search of peer-reviewed literature was performed from August 2016 through January 2019. The medically necessary

indications for oscillatory devices for the treatment of cystic fibrosis and other respiratory disorders have been updated
based on the current peer-reviewed literature.



Update 2016:
A search of peer-reviewed literature was performed from July 2014 through July 2016. The medically necessary

indications for oscillatory devices for the treatment of cystic fibrosis and other respiratory disorders remain as outlined
in the policy statement. Therefore, the policy statement is unchanged.

Update 2014:
A search of peer-reviewed literature was performed from December 2013 through June 2014. The medically necessary

indications for oscillatory devices for the treatment of cystic fibrosis and other respiratory disorders have been updated
based on the current peer-reviewed literature.

Update 2013:
A search of peer-reviewed literature was performed from August 2011 through August 2013. Findings in the literature

do not change the medically necessary indications for oscillatory devices for the treatment of cystic fibrosis and other
respiratory disorders. Therefore, the policy is unchanged.

Update 2011:
A search of the peer-reviewed literature was performed from June 2009 through July 2011 regarding various oscillatory

devices used in the treatment of cystic fibrosis and other respiratory diseases. There is limited clinical data to show
that these oscillatory devices provide any additional health benefit compared to conventional chest physical therapy in
situations other than those specified in the policy nor is there support that any one oscillatory device is superior to
another for cystic fibrosis. Use of high-frequency chest wall compression and intrapulmonary percussive ventilation
devices in other chronic pulmonary diseases, such as bronchiectasis or chronic obstructive pulmonary disease (COPD),
remains investigational.

Update 2009:
A search of peer-reviewed literature was performed from November 2006 through June 2009. There continues to be

insufficient evidence in the literature to support use of the high frequency chest wall oscillation vest for other than the
indications outlined in the policy.

Update 2006:
The current peer-reviewed literature is insufficient to support the use of the high frequency chest wall oscillation device

for other than the medically necessary indications outlined in the above Policy statement.

Rationale (2004):

The high frequency chest wall oscillation device is designed to supply percussion to the chest wall in an effort to loosen
thick secretions so they can be coughed or suctioned out. The literature published to date has concentrated mainly on
validation of high frequency chest compression (HFCC) delivered by the pneumatic vest as equivalent to chest
physiotherapy (CPT) administered by hand particularly in patients with cystic fibrosis. There is no long-term data to
show that the machine offers any advantage over CPT in terms of improved health outcomes. Despite the "possible”
uses for this type of airway clearance assist machine, there have been no studies that support its use in patients with
COPD, neuromuscular disorders, or bronchiectasis.

Benefit Applications

Where applicable, Case Management will review requests for the high frequency chest wall oscillation vest. Patients
covered by contracts which do not have Case Management will be referred to the appropriate precertification or medical
review department.

When benefits are provided for durable medical equipment, benefits are provided for the high frequency chest wall
oscillation vest when the above criteria for medical necessity are met.

Provider Guidelines

Advanced Respiratory of St. Paul, Minnesota is the provider of The Vest® formerly known as the ThAirapy Vest. The
vest is supplied under a "lifetime lease program". Full payment of the lease term allows the patient the use of the
device for life, and the device is provided with a lifetime warranty which allows for necessary repairs and replacement
of all parts and accessories, including labor costs.




Cross References to Related Policies and Procedures
There are no Related Policies for this Medical Policy.

References

The following were among the resources reviewed and considered in developing this policy. By reviewing and
considering the resources, CareFirst does not in any way endorse the contents thereof nor assume any liability
or responsibility in connection therewith. The opinions and conclusions of the authors of these resources are
their own and may or may not be in agreement with those of CareFirst.

Arens, R. (1994). Comparison of high frequency chest compression and conventional chest physiotherapy in
hospitalized patients with cystic fibrosis. American Journal of Respiratory Critical Care Medicine, 150,1154-57.

Bose, S., Jun, J., Diette, G. (2013, March). High-frequency chest wall oscillation successful in controlling refractory
asthma. J Asthma. 50(2):219-21.

Braggion, C. (1995). Short term effects of three chest physiotherapy regimens in patients hospitalized for cystic fibrosis:
A crossover randomized study. Pediatric Pulmonology, 19, 16-22.

Chaisson, K., Walsh, S., et al (2006, June). A clinical pilot: high frequency chest wall oscillation airway clearance in
patients with amyotrophic lateral sclerosis. Amyotrophic Lateral Sclerosis 7(2):107-11.

Chakravorty, I., Chahal, K., Austin, G. (2011). A pilot study of the impact of high-frequency chest wall oscillation in
chronic obstructive pulmonary disease patients with mucus hypersecretion. Int J Chron Obstruct Pulmon Dis. 6:693-9.

Chatburn, R.L., (2007). High frequency assisted airway clearance. Respiratory Care, 52(9):1224-35.

Deng, J., Zheng, Y., Li, C., Ma, Z., Wang, H., & Rubin, B.K. (2010, December). Plastic bronchitis in three children
associated with 2009 influenza A (H1N1) virus infection. Chest 138(6): 1486-8. doi: 10.1378/chest.10-0548

Do, P., Randhawa, I., Chin, T., Parsapour, K., & Nussbaum, E. (2012, August). Successful management of plastic
bronchitis in a child post Fontan: case report and literature review. Lung 190(4): 463-8. doi: 10.1007/s00408-012-
9384-x

Eaton, T., Young, P., Zeng, |., Kolbe, J., (2007). A randomized evaluation of the acute efficacy, acceptability and
tolerability of flutter and active cycle of breathing with and without postural drainage in non-cystic fibrosis bronchiectasis.
Chronic Respiratory Disease,4(1):23-30.

Eberlein, M.H., Drummond, M.B, & Haponik, E.F. (2008, February). Plastic bronchitis: a management challenge. The
American Journal of the Medical Sciences 335(2): 163-9. doi: 10.1097/MAJ.0b013e318068b60e

Flume, P.A., Robinson, K.A., O'Sullivan, B.P., Finder, J.D., Vender, R.L., Willey-Courand, D.B. (2009, April). Cystic
Fibrosis pulmonary guidelines: airway clearance therapies. Respiratory Care,54(4):522-37.

Giarraffa, P., Berger, K., et al (2005, November). Assessing efficacy of high-frequency chest wall oscillation in patients
with familial dysautonomia. Chest 128(5):3377-81.

Hayes Medical Technology Directory (2004, June; update 2008, June; update 2013, May; update 2016, March; 2017,
December). High-Frequency Chest Wall Compression for Cystic Fibrosis. Lansdale, PA: Hayes, Inc.

Hayes Medical Technology Directory (2005, April; update 2008, September; update 2010, August; update 2012,
September; 2016, March; 2018, March; 2020, April). High-Frequency Chest Wall Compression for Diseases Other
Than Cystic Fibrosis. Lansdale, PA: Hayes, Inc.

Kluft, J. et al. (1996). A comparison of bronchial drainage treatments in cystic fibrosis. Pediatric Pulmonology, 22, 271-
74.

Koga, T., Kawazu, T., et al (2004, November). Pulmonary hyperinflation and respiratory distress following solvent
aspiration in a patient with asthma. Respiratory Care 49(11):1335-8.

4



Kunder, R., Kunder, C., Sun, H.Y., Berry, G., Messner, A., Frankovich, J., ... & Mark, J. (2013, March 24). Pediatric
plastic bronchitis: case report and retrospective comparative analysis of epidemiology and pathology. Case Reports in
Pulmonology201. doi: 10.1155/2013/649365

Lange, D.J., Lechtzin, N., Davey, C., David, W., et al. HFCWO Study Group. (2006). High-frequency chest wall
oscillation in ALS. Neurology,67:991-997.

Langerderfer, B. (1998). Alternatives to percussion and postural drainage. A review of mucus clearance therapies:
percussion and postural drainage, autogenic drainage, positive expiratory pressure, flutter valve, intrapulmonary
percussive ventilation, and high frequency chest compression with the ThAIRapy Vest. Journal of Cardiopulmonary
Rehabilitation, 18, 283-89.

Lee, A.L., Burge, AT., & Holland, A.E. (2015, November). Airway clearance techniques in bronchiectasis. Cochrane
Database Systems Review, Retrieved from hitp://www.cochrane.org/CD008351/AIRWAYS_airway-clearance-
techniques-bronchiectasis.

Lee, AL, Burge, AT, Holland, A.E. (2017, September). Positive expiratory pressure therapy versus other airway
clearance techniques for bronchiectasis. Cochrane Database Systems Review; 9:CD011699. doi:
10.1002/14651858.CD011699.pub2.

Lester, M.K., Flume, P.A., (2009, June). Airway-clearance therapy guidelines and implementation. Respiratory
Care,54(6):733-50.

Main, E., Prasad, A., Schans, C., (2005). Conventional chest physiotherapy compared to other airway clearance
techniques for cystic fibrosis. Cochrane Database Systems Review, (1):CD002011.

Marks, J.H., (2007). Airway clearance devices in cystic fibrosis. Paediatric Respiratory Reviews, 8(1):17-23

McCool, F.D., Rosen, M.J., Nonpharmacologic Airway Clearance Therapies: ACCP Evidence-Based Clinical Practice
Guidelines. retrieved from the world wide web @ http://chestjournal.org/content/129/1_suppl/250S.full on June 18,
2009.

Mcllwaine, P.M., Wong, L.T., Peacock, D., Davidson, A.G., (2001, June). Long-term comparative trial of positive
expiratory pressure versus oscillating positive expiratory pressure (flutter) physiotherapy in the treatment of cystic
fibrosis. Journal of Pediatrics,138(6):845-50.

MCG Health Ambulatory Care Guidelines (2021). High frequency chest wall oscillation devices. 24t edition.
http://www.mcg.com. Accessed June 2, 2021.

Morrison, L., Agnew, J. (2009, January). Oscillating devices for airway clearance in people with cystic fibrosis.
Cochrane Database Systems Review, 2009, Jan 21; (1):CD006842.

Morrison, L., Innes, S. (2017, May). Oscillating devices for airway clearance in people with cystic fibrosis. Cochrane
Database System Review, 5:CD006842. doi: 10.1002/14651858.CD006842.pub4.

Newhouse, P.A., White, F., Marks, J.H., Homnick, D.N. (1998, July). The intrapulmonary percussive ventilator and
flutter device compared to standard chest physiotherapy in patients with cystic fibrosis. Clinical Pediatrics (Phila),
37(7):427-32.

Nguyen, A.P., Schmidt, U.H., & Maclintyre, N.R. (2016, June). Should High-Frequency Ventilation in the Adult Be
Abandoned? Respiratory Care, Jun;61(6):791-800. doi: 10.4187/respcare.04584.

Nicolini, A., Cardini, F., Landucci, N., et al. (2013, April). Effectiveness of treatment with high-frequency chest wall
oscillation in patients with bronchiectasis. BMC Pulm Med. doi: 10.1186/1471-2466-13-21.

Oermann, C.M., Sockrider, M.M., Giles, D., Sontag, M.K., Accurso, F.J., Castile, R.G. (2001). Comparison of high-
frequency chest wall oscillation and oscillating positive expiratory pressure in the home management of cystic fibrosis:
a pilot study. Pediatric Pulmonology, 32(5), 372-7.


http://www.cochrane.org/CD008351/AIRWAYS_airway-clearance-techniques-bronchiectasis
http://www.cochrane.org/CD008351/AIRWAYS_airway-clearance-techniques-bronchiectasis
http://www.mcg.com/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=27235314
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt%20UH%5BAuthor%5D&cauthor=true&cauthor_uid=27235314
http://www.ncbi.nlm.nih.gov/pubmed/?term=MacIntyre%20NR%5BAuthor%5D&cauthor=true&cauthor_uid=27235314

Patterson, J.E., Bradley, J.M., Hewitt, O., Bradbury, I., Elborn, J.S., (2005, May-June). Airway clearance in
bronchiectasis: a randomized crossover trial of active cycle of breathing techniques versus Acapella.
Respiration,72(3):239-42.

Pawar, S.S., Chun, R.H., Rao, A.R., & Kerschner, J.E. (2011, November). Management of plastic bronchitis in a child
with intermittent asthma. The Annals of Otology, Rhinology, and Laryngology 120(11): 697-9. Retrieved from

www.http://www.ncbi.nlm.nih.gov/pubmed/22224309.

Polverino, E., Goeminne, P.C., McDonnell, M.J., Aliberti, S., Marshall, S.D., Loebinger, M.R. .... Chalmer, J.D. (2017).
European Respiratory Society guidelines for the management of adult bronchiectasis. European Respiratory Journal,
50: 1700629; DOI: 10.1183/13993003.00629-2017.

Pryor, J.A., Tannenbaum, E., Scott, S.F., Burgess, J., Cramer, D., Gyi, K., Hodson, M.E., (2010). Beyond postural
drainage and percussion: Airway clearance in people with cystic fibrosis. Journal of Cystic Fibrosis,9(3):187-92.

Robinson, K., McKoy, N., Saldanha, I., Odelola, O. (2012, November). Active cycle of breathing technique for cystic
fibrosis. Cochrane Database Syst Rev. CD007862. doi: 10.1002/14651858.CD007862.pub2.

Scherer, T.A., Barandun, J, Martinez, E., Wanner, A., Rubin, E.M. (1998). Effect of high-frequency oral airway and
chest wall oscillation and conventional chest physical therapy on expectoration in patients with stable cystic fibrosis.
Chest, 113(4), 1019-27.

Scherer, T.A,, et al. (1998). Effect of high-frequency oral airway and chest wall oscillation and conventional chest
physical therapy on expectoration in patients with stable cystic fibrosis. Chest, 113(4), 1019-27.

Thompson, C.S., Harrison, S., Ashley, J., Day, K., Smith, D.L., (2002, May). Randomised crossover study of the Flutter
device and the active cycle of breathing technique in non-cystic fibrosis bronchiectasis. Thorax,57(5):446-8.

Sontag, M.K., Quittner, A.L., Modi, A.C., Koenig, J.M., et al; Investigators and Coordinators of the Airway Secretion
Clearance Trial, (2010, March). Lessons learned from a randomized trial of airway secretion clearance techniques in
cystic fibrosis. Pediatric Pulmonology,45(3):291-300.

UptoDate. (2018, July). Treatment of bronchiectasis in adults. Author: Barker, A.F.

UptoDate. (2021, February). Respiratory muscle weakness due to neuromuscular disease: Management. Author:
Epstein, S.K.

Varekojis, S.M., Douce, F.H., Flucke, R.L., Fibrun, D.A., Tice, J.S., McCoy, K.S., Castile, R.G. (2003, January). A
comparison of the therapeutic effectiveness of and preference for postural drainage and percussion, intrapulmonary
percussive ventilation, and high-frequency chest wall compression in hospitalized cystic fibrosis patients. Respiratory
Care,48(1):24-8.

This policy statement relates only to the services or supplies described herein. Coverage will vary from
contract to contract and by line of business and should be verified before applying the terms of the policy.
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