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Abstract

Permanent hands-free speech with the use of an automatic
speaking valve (ASV) is regarded as the optimal voice rehabi-
litation after total laryngectomy. Due to fixation problems,
regular ASV use in patients with a laryngectomy is limited.
We have developed an intratracheal fixation device (ITFD)
composed of an intratracheal button augmented by hydro-
philic foam around its shaft. This study evaluates the short-
term effectiveness and experienced comfort of this ITFD
during hands-free speech in 7 participants with a laryngect-
omy. We found that 4 of 7 participants had secure ASV fixa-
tion inside the tracheostoma during hands-free speech for at
least 30 minutes with the ITFD. The ITFD’s comfort was per-
ceived positively overall. The insertion was perceived as
being mildly uncomfortable but not painful. This proof-of-
concept study demonstrates the feasibility of the ITFD that
might improve stomal attachment of ASVs, and it provides
the basis for further development toward a prototype suit-
able for long-term daily use.
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P
ermanent hands-free speech with the use of an auto-

matic speaking valve (ASV) is regarded as the optimal

voice rehabilitation after total laryngectomy.1,2 The

ASV enables patients with a laryngectomy to speak without

using manual occlusion, therefore reducing the emphasis on

the patient’s disability and improving hygiene and dexterity.

However, regular use of hands-free speech with an ASV is

limited to only 7% to 37.5% of patients,2-7 mainly due to

problems with achieving airtight ASV fixation in the tra-

cheostoma opening.2-5,8,9 We have developed an intratracheal

fixation device (ITFD) as a potential alternative method to

improve ASV fixation and ultimately compliance. In this

proof-of-concept study with 7 patients with a laryngectomy,

we focused on the short-term effectiveness and experienced

comfort of the ITFD.

Patients and Methods

Patients

Seven patients with a laryngectomy who were seen for

follow-up in the Netherlands Cancer Institute (NKI) were

included after NKI Institutional Review Board approval of

this study. Six participants were male, and the mean age was

67 years (range 51-78 years). The majority of the partici-

pants (6/7) daily use a peristomal adhesive with a manual

occluding heat and moisture exchanger. None of the

included participants use an intratracheal button with ASV

hands-free speech on a daily basis.

Intratracheal Fixation Device

The ITFD that we developed consists of an intratracheal

button (Provox Larybutton; Atos Medical AB) augmented

by a hydrophilic polyvinyl acryl foam (Ivalon Nasal Packing;

Fabco) around its shaft, secured with a suture string (Vicryl

3.0; Ethicon). The foam exterior expands and softens consid-

erably under the influence of moisture after insertion into the
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tracheostoma opening, thereby adapting to the tracheostoma

morphology (Figure 1).

At the NKI’s outpatient clinic, a head and neck surgeon

assembled the participant-specific ITFDs by adjusting the

thickness of the foam exterior and the dimensions of the

button. After insertion of the ITFD into the participant’s

stoma, an ASV was placed into the ITFD and worn for a

maximum of 30 minutes or until it was dislodged from the

tracheostoma. We monitored the participants on the short-

term effectiveness of the ITFD during hands-free speech.

Subsequently, participants filled out a questionnaire on the

experienced comfort of the ITFD.

Results

The participants’ characteristics and results of the observed

short-term effectiveness of the IFTD are shown in Table 1.

We observed that 4 of 7 participants had an effective short-

term ASV fixation (30 minutes) inside the tracheostoma

during hands-free speech. The remaining 3 participants were

unable to obtain effective ASV fixation due to their specific

stoma morphology (ie, not device related). The expanded foam

exterior did not restrict the lumen of the intratracheal button or

the voice prosthesis in 6 of 7 participants (Figure 2).

The overall comfort of the ITFD was experienced posi-

tively by the participants. The insertion of the ITFD with the

dry, compressed foam exterior was experienced by 2 partici-

pants as mildly uncomfortable but not painful.

Discussion

This proof-of-concept study shows that the ITFD can provide

effective short-term ASV fixation during hands-free speech in

a subset of patients with a laryngectomy. Additionally, the

ITFD’s comfort was overall experienced positively.

This proof-of-concept study focused on the short-term

effectiveness and comfort of the ITFD, as made in-house;

other aspects of the effectiveness were beyond the scope of

this study. Therefore, the long-term effectiveness and comfort

of a fully developed and professionally manufactured ITFD

are still unknown, as well as the clinical effect of long-term

use and repeated use on the tissue of the tracheostoma.

Additionally, the study design had its limitations. The

process of fitting the participant-specific ITFD was done

more or less in a trial-and-error approach, involving the

professional but subjective estimates of the surgeons. In case

of an unsuccessful insertion, the dimensions were adjusted.

The thickness of the dry, compressed hydrophilic foam

exterior proved to be the main restricting factor to a success-

ful insertion because it influences the pliability of the ITFD.

Since the ITFD was made in-house, the size of the hydrophi-

lic foam was adjusted with a scalpel, resulting in somewhat

irregular material edges and thickness. However, the hydro-

philic foam material is intended for mucosal application,

and its dimensions can safely be adjusted due to the materi-

al’s nonshredding property.10 Another limitation is that the

ITFD was inserted only once per participant. It can be

expected that insertion becomes easier after a few times of

application.

The ITFD did not provide effective ASV fixation during

hands-free speech in all participants; however, none of the

participants are currently able to speak hands-free with the

use of a standard intratracheal button. Important parameters

influencing the ITFD’s success are the stoma morphology

and location of the voice prosthesis, which should be studied

more extensively to determine the most optimal IFTD design

and range of dimensions.

Furthermore, this ITFD can serve as an alternative fixa-

tion method to overcome disadvantages of current peristomal

and intratracheal fixation methods, such as skin irritation, air

leakage, and inadequate tracheostoma fit.1,2,4,8,11-16

Conclusion

We conclude that this proof-of-concept study demonstrates

the feasibility and comfort of the modified ITFD during

Figure 1. Schematic representation of the positioning of the intra-
tracheal fixation device (ITFD) inside the tracheostoma. ASV, auto-
matic speaking valve; HME, heat and moisture exchanger; ITFD =
intratracheal fixation device.

Figure 2. Correct placement of the intratracheal fixation device
inside the tracheostoma (participant 3). The circle indicates the pla-
cement of the voice prosthesis, which is not obstructed by the
device.
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hands-free speech in patients with a laryngectomy and pro-

vides a basis for further development toward a prototype

suitable for long-term daily use. As the ITFD was not

always easy to insert and as stoma morphology and location

of the voice prosthesis play a role in its usability, a redesign

of the prototype focusing on these aspects will be underta-

ken, as will an evaluation with long-term use in a larger

study population .
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