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Dear Editor,

Above cuff vocalisation (ACV) is one approach that can
be used with patients with a tracheostomy to restore air-
flow above the inflated tracheostomy cuff. ACV involves
the application of an airflow (medical air or oxygen)
via the subglottic suction port of a tracheostomy tube
(Fig. 1). This airflow exits above the cuff, passing through
the larynx, and can allow patients to vocalise and may
help to improve swallowing function and quality-of-life
[1-3]. However, there is limited evidence available for
ACYV, and healthcare professionals have highlighted vari-
ous issues that can occur during the application of ACV
[4, 5]. Concerns about the potential complications that
can occur during ACV application can lead to healthcare
professionals restricting ACV use [5]. There is currently
insufficient evidence for the development of clinical
guidelines for ACV. Here, we aimed to collate and pre-
sent issues that can occur with ACV and the suggested
troubleshooting guidance that have been documented in
research. These are clinical and expert opinions offering
guidance, rather than a scientific consensus resulting in
guidelines.

Potential issues and troubleshooting guidance were
collated as part of three research studies: (1) a systematic
review of ACV [1]; (2) an international survey of health-
care professionals [4]; and (3) a qualitative interview
study with healthcare professionals [5]. We excluded
problems that were related to specific tracheostomy
tubes that are no longer in use (i.e., stomal site complica-
tions with the Communi-Trache [®).
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Eighteen potential issues were identified and trouble-
shooting guidance were suggested for each (Table 1).

There are a wide range of potential issues that can
occur during ACV application and concerns about these
problems can lead to limitations in ACV use [5]. Potential
issues range from the minor (e.g., patient and staff frus-
tration) to the serious (e.g., subcutaneous emphysema).
There are no clinical guidelines for ACV and limited clin-
ical guidance available for healthcare professionals who
are delivering ACV, and the guidance available is dis-
persed in different locations. This publication provides a
collated resource for clinicians to consider when trouble-
shooting the potential issues that can arise during ACV
application and may help to support wider use, safer
practice, and limit any restrictions to usage. The guidance
comes from research published from 1967 to 2024 and
it is important to note that some of the troubleshooting
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Fig. 1 Tracheostomy tube with subglottic suction port. The blue
arrow indicates where the airflow is applied to the port for above
cuff vocalisation. The white arrows indicate the direction of airflow
through the vocal folds and exiting via the oral cavity
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Table 1 Potential issues with the application of above cuff vocalisation and troubleshooting guidance

Concerns about adverse events i.e. air trapping/  Ensure two staff are present for initial assess- Mills et al. [5]
subcutaneous emphysema ment
Ensure an experienced and competent multi- McGrath et al. [6]; Mills et al. [4]

disciplinary team and trained SLT are supervis-
ing the patient
Apply air to the subglottic port using a 10 ml Mills et al. [5]
syringe—resistance may indicate upper
airway obstruction or poor positioning of the

tracheostomy
Avoid using with patients with airway obstruc-  Pandian et al. [2]
tion
Wait for 48 h post-insertion McGrath et al. [6]; Akhtar & Bell [7]; Safar & Grenvik
[8]
Wait for 72 h post-insertion Whitlock [9]
Use a pressure-relief valve in the airflow line Whitlock [9]
Endoscopy to assess airway patency Mills et al. [4]
Insert a tube with a subglottic port as the Pandian et al. [2]
second tube to avoid using ACV with a fresh
stoma
Concerns regarding increased risk of ventilator ~ Aspirate subglottic secretions before commenc- Husain et al. [10]
associated pneumonia ing the airflow
Tracheal dilation from misapplication of the Modify the tube to make connection to the pilot Feneck & Scott [11]
airflow to the pilot balloon balloon impossible
Provide pictorial guidelines for staff Mills et al. [5]
Place signage/guidance on the door Mills et al. [5]
Label the pilot balloon and subglottic port Pandian et al. [2]
Drying or irritation of the laryngeal mucosa Use a thumb port to allow intermittent flow Feneck & Scott [11]; Mills et al. [5]
Avoid prolonged use of non-humidified air Naito et al. [12]
Use humidified air/oxygen Pandian et al. [2]; Levine et al. [13]; Kluin et al. [14];
Mills et al. [5]
Use warmed, humidified air/oxygen Whitlock [9]

Turn off the airflow when the patient does not ~ Whitlock [9]
want to speak

Limit duration and rate of airflow (2-5 L/min, no  Husain et al. [10]
specific guidance on duration)

Ensure the thumb port is unoccluded when not  Pandian et al. [2]
being used by the patient

Strained vocal quality Use minimal airflow Pandian et al. [2]
Endoscopy to assess vocal folds Pandian et al. [2]
Abdominal distension Disconnect/turn off the airflow when the Pandian et al. [2]; Mills et al. [5]

patient does not wish to speak

Do not leave the thumb port permanently Mills et al. [5]
in situ with airflow running with patients with
cognitive deficits

Position the tubing so that nothing can fall on it~ Mills et al. [5]
and occlude the thumb port

Discomfort Use humidified air/oxygen Levineetal. [13]
Use individualised, appropriate airflow Leder [15]
Prepare patients for the airflow sensation first Mills et al. [5]
by letting them feel the airflow against their
cheek
Pause airflow during swallowing Mills et al. [5]
Use warmed and humidified air/oxygen Safar & Grenvik [8]

Encourage the patient to persevere as comfort — Mills et al. [5]
levels can improve
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Table 1 (continued)

Blockage of subglottic port with secretions

Air leak at stoma site

Air leak around the cuff (e.g. damaged cuff,
poorly fitting tube)

Lack of synchronisation of vocal fold adduction
with airflow

Lack of vocalisation

Poor connection of airflow line to subglottic
port

Patient and staff frustration

Difficulties with independent use

Incorrect use

Lack of use

Difficulty accessing thumb ports

Apply 1-2 ml of 10% acetylcysteine via the sub-
glottic port once or twice per day to reduce
the viscosity of secretions

Manually adjust the ventilator tubing to opti-
mise the tracheostomy position

Apply gentle pressure to the tracheostomy to
counteract the pull of the ventilator tubing

Wait for 48 to 72 h after the first tracheostomy
insertion to allow healing of the stoma site

Replace the tracheostomy tube

Daily rehabilitation with SLT to synchronise
vocalisation and minimise vocal strain

SLT to train the patient to speak only on expira-
tion by following the breathing rhythm

Cough/throat clear exercises

Replacement of the tracheostomy tube e.g,,
reducing tube size

Check the positioning of tube

Check the subglottic port is not blocked
Endoscopy/FEES to exclude laryngeal pathology
Prevent kinking of airflow tubing

Sit upright or out in a chair

Change head position e.g., head turn
Adjust position or posture

Provide support and training

Persevere

Tape the tube to reduce airflow leak
Reduce the size of the valve tip

Daily rehabilitation with SLT

Screen patients to select patients who will
benefit and avoid disappointment

Provide extra airflow tubing to improve the
location of the thumb port for the patient (i.e.,
place thumb port further from tracheostomy
tube)

Use material around the thumb port hole to
reduce the movement/dexterity needed for
the patient to occlude the hole

Use of devices or microswitches to allow the
patient to control airflow

Daily/regular rehabilitation with SLT

Use good signage, handover, and staff educa-
tion

Ongoing support from SLT to encourage and
monitor ACV use

Staff and family to motivate, support and
encourage patient

Cut a hole in the green bubble tubing to act as
a thumb port

Shinnick & Freedman [16]; Kluin et al. [14]

Leder & Traquina [17]

Sparker et al. [18]

Safar & Grenvik [8]; Whitlock [9]

Sparker et al. [18]

Leder & Traquina [17]; Mills et al. [5]; Mills et al. [4]
Leder & Traquina [17]; Mills et al. [5]

Leder & Traquina [17]
Kluin et al. [14]; Mills et al. [4]

Leder & Traquina [17]; Kluin et al. [14]; Mills et al.
[4]

Leder & Traquina [17]

Leder & Traquina [17]; Leder [15]

Leder & Traquina [17]

Mills et al. [5]

Mills et al. [5]

Mills et al. [4]

Mills et al. [5]; Mills et al. [4]

Mills et al. [5]

Leder [15]

Leder [15]

Leder [15]; Leder & Traquina [17]

Sparker et al. [18]

5

Leder & Traquina [17]; Mills et al. [5]

Mills et al. [5]

Whitlock [9]; Levine et al. [13]

Leder [15]; Mills et al. [4]
Mills et al. [5]

Sparker et al. [18]
Leder [15]; Mills et al. [5]

Mills et al. [5]
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statements contradict other statements. This guidance
must be implemented cautiously and in the context of
the published evidence for ACV and changing practice.
Future research should ensure any issues in the appli-
cation of ACV and information regarding any trouble-
shooting techniques used are recorded to ensure that this
resource can be developed and extended as the evidence
base for ACV grows, with the ultimate goal of developing
clinical guidelines.

Author details

! Speech and Language Therapy Department, Leeds Teaching Hospitals

NHS Trust, Leeds General Infirmary, Leeds, UK. 2 Leeds Institute of Health
Sciences, University of Leeds, Leeds, UK. > Centre for Gastrointestinal Sciences,
The University of Manchester, Manchester, UK.  Speech Language Therapy
Department, University of Patras, Patras, Greece. > Leeds Institute of Rheumatic
and Musculoskeletal Medicine, University of Leeds, Leeds, UK. 6 Department
of Podiatry, Leeds Teaching Hospitals NHS Trust, Leeds, UK.

Acknowledgements

The authors gratefully acknowledge the support of the ACoUSTIC study
project advisory group: Esther Beaumont, Frank Beaumont, Sarah Brown, Nicki
Credland, David Holland, Dr Gary Masterson, Dr Elankumaran Paramasivam,

Dr Maureen Twiddy, Simon Walker, and Sarah Wallace. We are also grateful to
our patient, carer and public involvement group for their valued input into the
ACoUSTIC study.

The ACoUSTIC Study Group Investigators: Claire S. Mills, Speech & Language
Therapy Department, Leeds Teaching Hospitals NHS Trust, Leeds, UK and Leeds
Institute of Health Sciences, University of Leeds, Leeds, UK; Emilia Michou, Centre
for Gastrointestinal Sciences, The University of Manchester, Manchester, UK and
Speech Language Therapy Department, University of Patras, Patras, Greece; Heidi
J. Siddle, Leeds Institute of Rheumatic and Musculoskeletal Medicine, University
of Leeds, Leeds, UK and Department of Podiatry, Leeds Teaching Hospitals NHS
Trust, Leeds, UK; Chris Bojke, Leeds Institute of Health Sciences, University of
Leeds, Leeds, UK; Cathy A. Brennan, Leeds Institute of Health Sciences, University
of Leeds, Leeds, UK; Mark C. Bellamy, Leeds Institute of Medical Research at St
James’s, University of Leeds, Leeds, UK.

Author contributions

CM, EM, CAB, CB, MB, and HS conceived the manuscript. CM collated the guid-
ance and drafted the manuscript. CM, EM, CAB, CB, MB, and HS revised the
manuscript for important intellectual content.

Funding

This study is funded by the National Institute for Health and Care Research
(NIHR) as a part of an HEE/NIHR ICA Programme. CM is funded by an NIHR
Clinical Doctoral Research Fellowship (ICA-CDRF-2017-03-036) and an NIHR
Development and Skills Enhancement Award (NIHR303777). The views
expressed are those of the author(s) and not necessarily those of the NIHR or
the Department of Health and Social Care.

Data availability
Not applicable.

Code availability
Not applicable.

Declarations

Conflicts of interest

CMis a paid Consultant to Atos Medical UK, leading the development above
cuff vocalisation safety guidelines. All other authors declare no conflict of
interest in relation with this publication.

Ethical approval

Ethical approval was obtained from the School of Medicine Research Ethics
Committee at the University of Leeds (05/02/2019/MREC 18-037) for the
survey and qualitative interview studies.

Consent to participate
Informed consent was obtained from all individual participants included in
the studies.

Consent for publication
All authors consent to publication.

Open Access

This article is licensed under a Creative Commons Attribution-NonCommercial
4.0 International License, which permits any non-commercial use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons licence, and indicate if changes were made. The
images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence
and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by-nc/4.0/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Accepted: 23 December 2024
Published: 3 February 2025

References

1. Mills CS, Michou E, King N et al (2022) Evidence for above cuff vocaliza-
tion in patients with a tracheostomy: a systematic review. Laryngoscope
132:600-611. https://doi.org/10.1002/lary.29591

2. PandianV, Cole T, Kilonsky D et al (2020) Voice-related quality of life
increases with a talking tracheostomy tube: a randomized controlled trial.
Laryngoscope 130:1249-1255. https://doi.org/10.1002/lary.28211

3. Kothari M, Bjerrum K, Nielsen LH et al (2017) Influence of external
subglottic air flow on dysphagic tracheotomized patients with severe
brain injury: preliminary findings. Ann Otol Rhinol Laryngol 126:199-204.
https://doi.org/10.1177/00034894 16683192

4. Mills CS, Michou E, Bellamy MC et al (2022) Determining the prevalence,
implementation approaches, and opinions of above cuff vocalization: a
survey of health care professionals. Arch Phys Med Rehabil 103:394-401.
https://doi.org/10.1016/j.apmr.2021.08.016

5. Mills CS, Michou E, Bellamy MC et al (2024) Worth a try or a last resort:
healthcare professionals’ experiences and opinions of above cuff vocalisa-
tion. Int J Lang Commun Disord 59:932-946. https://doi.org/10.1111/
1460-6984.12970

6. McGrath BA, Lynch J, Wilson M et al (2016) Above cuff vocalisation: a
novel technique for communication in the ventilator-dependent trache-
ostomy patient. J Intensive Care Soc 17:19-26. https://doi.org/10.1177/
1751143715607549

7. Akhtar TM, Bell M (1993) “Vocalaid"and surgical emphysema. Anaesthesia
48:272-273. https://doi.org/10.1111/j.1365-2044.1993.tb06932.x

8. Safar P, Grenvik A (1975) Speaking cuffed tracheostomy tube. Crit Care
Med 3:23-26

9. Whitlock RM (1967) A means of speaking for patients with cuffed trache-
ostomy tubes. BMJ 3:547-547. https://doi.org/10.1136/bmj.3.5564.547

10. Husain T, Gatward JJ, Harris RD (2011) Use of subglottic suction port to
enable verbal communication in ventilator-dependent patients. Am J
Respir Crit Care Med 184:384-384. https://doi.org/10.1164/ajrccm.184.3.
384

11. Feneck RO, Scott WE (1983) Misconnexion of a cuffed “speaking” tracheos-
tomy tube: a report of the consequences, and recommendations for


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1002/lary.29591
https://doi.org/10.1002/lary.28211
https://doi.org/10.1177/0003489416683192
https://doi.org/10.1016/j.apmr.2021.08.016
https://doi.org/10.1111/1460-6984.12970
https://doi.org/10.1111/1460-6984.12970
https://doi.org/10.1177/1751143715607549
https://doi.org/10.1177/1751143715607549
https://doi.org/10.1111/j.1365-2044.1993.tb06932.x
https://doi.org/10.1136/bmj.3.5564.547
https://doi.org/10.1164/ajrccm.184.3.384
https://doi.org/10.1164/ajrccm.184.3.384

425

future use of similar tracheostomy tubes. Anaesthesia 38:47-51. https://
doi.org/10.1111/j.1365-2044.1983.tb 10373 .x

Naito Y, Mima H, Itaya T et al (1996) Continuous oxygen insufflation using
a speaking tracheostomy tube is effective in preventing aspiration during
feeding. Anesthesiology 84:448-450. https://doi.org/10.1097/00000542-
199602000-00025

Levine SP, Koester DJ, Kett RL (1987) Independently activated talking
tracheostomy systems for quadriplegic patients. Arch Phys Med Rehabil
68:571-573

Kluin KJ, Maynard F, Bogdasarian RS (1984) The patient requiring
mechanical ventilatory support: use of the cuffed tracheostomy “Talk”
tube to establish phonation. Otolaryngol Head Neck Surg 92:625-627.
https://doi.org/10.1177/019459988409200606

Leder SB (1991) Prognostic indicators for successful use of “Talking”tra-
cheostomy tubes. Percept Mot Skills 73:441-442. https://doi.org/10.2466/
pmMs.1991.73.2.441

Shinnick JP, Freedman AP (1981) Acetylcysteine and speaking tracheos-
tomy tubes. JAMA 246:1771. https://doi.org/10.1001/jama.1981.03320
160013015

Leder SB, Traquina DN (1989) Voice intensity of patients using a
communi-trach 1® cuffed speaking tracheostomy tube. Laryngosc
99:744-747. https://doi.org/10.1288/00005537-198907000-00016

Sparker AW, Robbins KT, Nevlud GN et al (1987) A prospective evaluation
of speaking tracheostomy tubes for ventilator dependent patients. Laryn-
goscope 97:89-92. https://doi.org/10.1288/00005537-198701000-00017


https://doi.org/10.1111/j.1365-2044.1983.tb10373.x
https://doi.org/10.1111/j.1365-2044.1983.tb10373.x
https://doi.org/10.1097/00000542-199602000-00025
https://doi.org/10.1097/00000542-199602000-00025
https://doi.org/10.1177/019459988409200606
https://doi.org/10.2466/pms.1991.73.2.441
https://doi.org/10.2466/pms.1991.73.2.441
https://doi.org/10.1001/jama.1981.03320160013015
https://doi.org/10.1001/jama.1981.03320160013015
https://doi.org/10.1288/00005537-198907000-00016
https://doi.org/10.1288/00005537-198701000-00017

	Troubleshooting above cuff vocalisation
	Acknowledgements
	References




