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Voice rehabilitation after total laryngectomy includes the application of surgical

(reconstruction) techniques during laryngectomy and the use of prostheses, like

shunt valves, tracheostoma valves and heat and moisture exchange filters. As

prosthetic tracheo-esophageal voice rehabilitation is the method of choice in most

Western countries, research efforts should focus on improving the reliability and

durability of prostheses. Fixation of these prostheses is one of the main problems.

Moreover, research efforts to improve voice rehabilitation after total laryngectomy

should not be discontinued until the moment the vast majority of patients can

benefit from the previously set targets. In the still ongoing Newvoice project further

solutions are being studied. The tracheostoma tissue connector has not proven to

be successful. It has failed due to high mobility of the soft tissues at the

percutaneous connection that leads to epithelial downgrowth and infection.

Improving the concept seems to be very difficult, because immobilization of the

skin remains a key problem in an area of mobile tissue that is exposed to

contamination with mucus and is radiated in many cases. Perfecting the fixation of

the TSV-HME-combination will provide the most benefit for patients with the

current TE voice rehabilitation method. In the sequel of our design and feasibility

testing efforts, alternative tracheostoma fixation must be investigated. Besides

extensive attention of the surgeon to the refinements of the stoma shape and

peristomal area for the current fixation systems, new approaches should be tested.

Stoma shape enhancement can be considered the primary step for improvements

that involves the least risks. An implant made of silicone rubber or a porous

implant as tissue augmentation can be used to flatten the surface to prevent a

deep lying irregular shaped stoma. Currently, autologus tissue such as fatty tissue

is already applied for this purpose.

The TS-TC has failed due to high mobility of the soft tissues at the percutaneous

connection that lead to epithelial downgrowth and infection. In the area of body art

in both tribal and western populations, the techniques of piercing and pocketing

allow the fixation of a wide variety of jewelry, implants or other foreign objects.

These techniques are successful in most cases (see Figures 1 and 2).

Investigating the possibilities of TSV fixation by means of piercing or pocketing is

considered worthwhile and is presented as a next alternative for fixation of

prostheses to be tested. At present, very little is known about the load-bearing

capacity of percutaneous and permucosal piercings. Non-scientific reports indicate

that stretching and enlarging piercing holes is a difficult and time consuming

process. This might imply that periodical mechanical load, as applied at the

tracheostoma during TE speech is possible.
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The advantage of this implantation method is that downgrowth of epithelial layers

is no longer a threat for the implant. The opposite seems the issue: complete

epithelialization of the punctured tunnel or pocket is exactly what is needed.

However, in skin areas that have been irradiated in many cases, wound healing

will be slow. Also during the healing process there is an increased risk of

infections, so vigorous hygiene at the punctured sites is a prerequisite. The latest

developments include permanent transcutane-transmuscular piercings of silver

chains (see Figure 3). This can be compared with an elongated macroporous

mesh-like structure that allows formation of many tissue bridges and strong fibrous

capsules. The advantage is that when the wounds are healed, they are stable

implants that do not impede body movements due to their flexibility and that silver

has a bactericidal effect and may enhance wound healing
1,2

. However, besides

Figure 3. Transcutaneous-transmuscular
implanted silver chain in the shoulder

Figure 1. Piercing in lower arm Figure 2. Pocketing in head and
neck area
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infection, there is also a risk of argyria (gray/blue discoloration of the skin caused

by the effects of silver jewellery on the skin). To ensure a watertight and airtight

seal between the patient’s trachea and the TSV an expandable socket in the

tracheal lumen or at the stoma border must be applied.

The tracheo-esophageal tissue connector has been regarded as a promising

implant but needs to be studied further, because puncture of the esophagus and

long-term follow-up results are a prerequisite before the implant can be tested

clinically. This will require isolated tests of these prototypes with a complete

tracheo-esophageal puncture in a non-ruminating animal model such as a pig or

dog before clinical tests can take place. Long-term tests should also include an

irradiated group so a clinical radiation treatment regime needs to be developed for

the animal model used. The prototypes will be adapted and scaled to the

appropriate geometry. After successful animal experiments, the new concepts will

be tested in patients of collaborating university hospitals and after certification, this

may lead to new commercial available products. Then leakage problems related to

prosthetic TE voice rehabilitation might no longer exist, resulting in an improved

quality of life of laryngectomees, a marked decrease in patient visits to the ENT

outpatient clinic and therefore a reduction in healthcare costs.
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