
Introduction

Language expressed through speech is a fun-
damental characteristic of human communica-
tion. Laryngectomy leaves patients without their
natural voice. Voice restoration following total
laryngectomy is an important and challenging
goal for head and neck surgeons and speech
pathologists. Throughout the last century, a wide
variety of voice restoration have been developed
and used with varying degrees of success1. Al-
though voice rehabilitation has been mainly
achieved using esophageal or electrolarynx
speech, nowadays prosthetic voice yields the best
results. In 1980 Singer and Blom2 published the
results of a study using their voice prosthesis in-
serted with an endoscopic procedure. Since then
many laryngectomized patients have experienced
a better quality of life. The technique of both pri-
mary and secondary insertion of the Provox pros-
thesis has been well described by Hilgers and
Schouwenburg3 and by Hilgers4. The Provox
voice prosthesis has currently replaced most oth-
er devices in speech restoration after total laryn-
gectomy. The indwelling nature of this prosthesis
allows the replacement performed in an antero-
grade manner. The anterograde method has sim-
plified the replacement procedure and has also
significantly reduced patient’s discomfort. Re-
cently, we have used Provox 2 prosthesis for all
laryngectomized patients in our Department with
very good results.

Material and Methods

Twelve total laryngectomies were performed
at the Department of Otorhinolaryngology, Uni-
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Abstract. – Background and Objec-
tives: Voice restoration after total laryngecto-
my is of outmost importance for patient and a
therapeutic challenge for the surgeon and
speech pathologist. Among various rehabilita-
tion methods prosthetic voice yields nowa-
days the best results.

Patients and Methods: A total of 12 pa-
tients underwent laryngectomy at the Depart-
ment of Otorhinolaryngology, University Hos-
pital, Patras, Greece, between February 2006
and May 2007. All patients had advanced la-
ryngeal squamous cell carcinoma. Eight pa-
tients had primary voice prosthesis inserted
and four patients had a tracheo-esophageal
puncture (TEP) carried out as a secondary
procedure. 

Results: The majority of the patients (80%)
from both the primary insertion or the sec-
ondary insertion group, developed good and
understood speech using the prosthesis. No
significant difference in quality of speech was
found between the two subgroups. Four pa-
tients required replacement of the prosthesis
at intervals of 8 and 10 months after insertion,
because of salivary leakage and granulation
formation around the fistula, while 3 patients
developed a mild mucositis and tracheitis due
to postoperative radiotherapy. 

Discussion: TEP puncture and prosthesis
insertion is a relatively simple, safe and effec-
tive surgical procedure for voice restoration
after laryngectomy. Provox 2 (generation II)
voice prosthesis is a new and useful modified
device that has overcome the previous pros-
thesis drawbacks, is well tolerated by the pa-
tients and can be easily changed via the front-
loading technique. 
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versity Hospital Patras, Patras, Greece, from Feb-
ruary 2006 to May 2007. Five patients received
previously a complete radiotherapy course and
then they had had salvage laryngectomies after
radiotherapy failure. Six patients received a com-
plete course of planed postoperative radiotherapy
averaging 65 Gy. Eight patients underwent pri-
mary insertion of the Provox voice prosthesis
(Atos Medical GmbH, Wiesbaden, Germany)
(group A). Four patients were not eligible for pri-
mary speech prosthesis, because of social causes
(2 patients) and age (2 patients) and they had a
tracheo-esophageal puncture (TEP) carried out as
a secondary procedure (group B). All were men,
with a median age of 64 years. All patients had
an indwelling Provox prosthesis inserted (Provox
2) (Atos Medical GmbH, Wiesbaden, Germany).
A cricopharyngeal myotomy was performed as a
standard procedure in all patients5-7. Speech prac-
tice was started after removal of nasogastric tube
in patients with primary insertion of the prosthe-
sis and the next day after insertion in patients in
whom prosthesis was inserted as a secondary
procedure. The speech therapist worked with
each patient postoperatively to give instructions
about use and care of the prosthesis. For patients
with primary punctures who postoperatively un-
derwent radiotherapy, instructions were given to
stop using TEP for about 1 week, when tracheitis
or mucositis was developed. 

We designed a questionnaire consisted of 3
statements, each one followed by three possible
answers (I). Patients were instructed to circle the
most appropriate answer. For statistical analysis
we used the Student’s t-test.

Results

Totally, 10 out of the 12 patients (80%) were
able to phonate with the prosthesis. In the primary
insertion group one patient never learned to speak
well with the prosthesis, but he developed an ac-

ceptable esophageal voice and felt better without
the prosthesis. One patient lost the prosthesis un-
der unknown reasons, 7 months after the primary
insertion, and a reinsertion was performed. In a
case more than 1 month had passed before the pa-
tient was able to use the prosthesis, due to surgi-
cal complications. In the secondary insertion
group, one patient was not able to speak well with
the prosthesis and two months after the insertion
had discontinued the prosthesis, starting practice
to develop an appropriate esophageal voice. 

Table II shows the quality of speech in the two
groups of patients. Speech quality was subjec-
tively evaluated by patients. Six patients respond-
ed within 1 month after the insertion of voice as-
sistance, and six patients who postoperatively un-
derwent radiotherapy, responded within 4 months
after the operation. 

Figure 1 illustrates the quality of speech re-
ported by each group with 100% corresponding
to excellent and 0% corresponding to extremely
poor quality. Good vocal quality with the ability
to communicate in small and large environments
without difficulties was rated as excellent, where-
as patients whose vocal quality was very weak
with numerous difficulties in groups were rated
as poor. No significant difference in quality of
speech was found between the two subgroups.

Even in secondary insertion group, it was
found that patients had the same quality of
speech compared with patients of group A, prob-
ably due to the cricopharyngeal myotomy proce-
dure done at the time of the laryngectomy in all
the patients5-7. 

Four patients required replacement of the pros-
thesis at intervals of 8 and 10 months after inser-
tion. Two of these had salivary leakage around
the prosthesis and two had formation of granula-
tions around the fistula. The granulation tissue
was removed using local cauterization and then a
new prosthesis was placed. Three patients who
had received postoperatively radiotherapy devel-
oped a moderate local mucositis and tracheitis
due to acute radiation reaction. 
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Table I. Patients question.

Please mark a circle at the point most closely resembles your answer

1. My speech is: Poor Good Excellent

2. Are you satisfied with your method of speech? Unsatisfied Satisfied Extremely satisfied

3. My communication with other people is: Poor Good Excellent



Discussion

Our data confirm the results of other investiga-
tors that TEP for voice restoration in postlaryn-
gectomy patients is an effective and safe tech-
nique8,9. Primary TEP for voice restoration
should be considered in all patients undergoing
laryngectomy. The great advantage of the tech-
nique is that patients are speaking and communi-
cating approximately the third postoperative
week.

TEP is a relatively simple surgical procedure
and the speech is achieved rapidly. Among the
available methods for voice restoration, tracheoe-
sophageal prosthesis speech has been shown to
offer the best results in terms of quality of
speech1. 

The development of the Provox voice prosthe-
sis in 1990 and its further modifications like
Provox 210 has solved many of the drawbacks of
the earlier prosthesis. The self- retaining Provox
prosthesis has a low opening pressure and is well

tolerated by the patients3,11. Generation II pros-
thesis offers the patient an easier change via the
front-loading technique.

The effect of local mucositis and tracheitis
during radiation treatment on TEP can be mini-
mized by avoiding manipulation and using the
prosthesis 1 week before and during therapy.

For best results it is of outmost importance a
good working relationship with the speech thera-
pist postoperatively.

A long list of complications has been reported
in literature12, but we have only experienced
leakage and granulation tissue formation around
the fistula.

Our results confirm that the quality of speech
was the same good for patients underwent either
the primary or the secondary insertion technique.
Thus, we strongly recommend in our patients
TEP with prosthesis insertion as the procedure of
choice for restoration of voice after total laryn-
gectomy. Esophageal and other methods of
speech are effective alternatives.
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Table II. Quality of speech.

Surgical procedure No. of patients (N = 12) Quality of speech No. of patients

Primary insertion of prosthesis 8 Excellent 4
Good 3
Poor 1

Secondary procedure 4 Excellent 2
Good 1
Poor 1

Figure 1. Results referring to the quali-
ty of speech in patients with primary in-
sertion of prosthesis (A) and patients
with secondary procedure (B). *P < 0.05

80-100% Eccellent
60-80% Good
< 60% Poor

10
0%
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