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OBJECTIVE: The aim of this study was to present a
new technique of secondary vocal prosthesis
placement on an outpatient basis without general
anesthesia by means of digestive endoscopy.
METHODS: It is a prospective study, 35 laryngecto-
mized patients were sedated with midazolam and
underwent digestive endoscopy and tracheo-
esophageal punch with vocal prosthesis insertion.
RESULTS: A success rate of 94.2% was achieved with
this surgical technique. The mean procedure time
was estimated at 12 minutes, and no serious compli-
cations due to the prosthesis insertion were observed.
CONCLUSION: The advantages of this new technique
over the classic technique are lack of use of general
anesthesia, performance of procedure on an outpa-
tient basis, lower complication risks (including hem-
orrhage, mediastinitis, vertebral fracture, esophageal
perforation; and minor oropharyngeal, and esopha-
geal mucosal trauma), and direct visualization of the
prosthesis in the esophageal lumen. (Otolaryngol
Head Neck Surg 2003;128:686-90.)

In 1980, Singer and Blom1 introduced a new
voice rehabilitation technique in laryngectomized
patients using a tracheoesophageal prosthesis sec-
ondary to the laryngectomy, with patients under
general anesthesia. Since then, several complica-
tions related to the procedure were described, such
as digestive hemorrhage, esophageal perforation,
cervical vertebral fractures, and mediastinitis.2,3

Changes were made to the prosthesis during this
past decade in an attempt to increase its resistance

to colonization and its durability and to reduce pa-
tient manipulation requirement and foreign body re-
action; nevertheless, the need for general anesthe-
sia because of its secondary insertion remains.3,4

We developed a secondary vocal prosthesis
technique using digestive endoscopy that can be
performed on an outpatient basis without general
anesthesia and reduces complication risks related
to the traditional surgery technique of secondary
vocal prosthesis placement.

PATIENTS AND METHODS
Patient Selection

Patients undergoing secondary voice prosthesis
placement during June 1999 through January 2001
were selected from the Head and Neck Surgery
Department of Hospital e Maternidade Celso
Pierro at Pontifı́cia Universidade Católica de
Campinas (HMCP-PUCCAMP), Campinas, Sao
Paulo, Brazil. Included in the study were 35 on-
cologic patients with total laryngectomy or phar-
yngolaryngectomy with voice rehabilitation
through use of an indwelling tracheoesophageal
prosthesis (Video Gastric Endoscope Fujinon eve
series 400, Saitama, Japan). Patients received pho-
noaudiologic and surgical follow-up at the Head
and Neck Surgical Department of HMCP-PUC-
CAMP.

The vocal prosthesis was placed in patients who
were unable to achieve esophageal voice years
after surgery and in those recently operated on,
after wound healing and nasogastric tube removal.
The criteria used for prosthesis insertion were an
eager patient who was fully able to comprehend
prosthesis function and management, with manual
capability for prosthesis maintenance and occlu-
sion; an ideal tracheostoma size; the absence of
psychiatric or progressive neurologic disease; and
the absence of severe hypopharyngeal stenosis.
Aside from these criteria, we included sufficient
financial conditions for prosthesis acquisition.

Gender distribution was 2 female and 33 male
patients (age range, 40 to 80 years; mean age, 54.4

From the Head and Neck Surgery Department, Federal Uni-
versity of Sao Paulo-Escola Paulista de Medicina, and
Head and Neck Surgery Department, Hospital e Mater-
nidade Celso Pierro at Pontı́fice Universidade de Campi-
nas.

Reprint requests: Claudiney Candido Costa, Rua 16 A, Q 23
A Lt 18/19, 262 Apto 201 Ed Carajás, CEP 74075-150
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years; median age, 54.5 years). The previous sur-
gical procedures in this group consisted of total
laryngectomies with bilateral neck dissection (n �
11), total laryngectomies (n � 8), total laryngec-
tomies with unilateral cervical dissection (n � 7),
pharyngolaryngectomies with bilateral neck dis-
section (n � 4), pharyngolaryngectomies with uni-
lateral neck dissection (n � 2), pharyngolaryngec-
tomy with bilateral neck dissection and
reconstruction with pectoralis major myocutane-
ous flap (n � 1), and pharyngolaryngectomy and
partial glossectomy with bilateral neck dissection
(n � 1). One of the patients underwent total lar-
yngectomy for aspiration pneumonia after partial
laryngectomy. According to the International
Union Against Cancer (Union Internationale Con-
tre le Cancer system),5 15 patients (42.8%) were
classified as stage III, and 19 (54.2%) were clas-
sified as stage IV.

Postsurgical radiotherapy was administered to 9
patients before voice prosthesis placement. Thir-
teen patients initiated radiotherapy after voice
prosthesis placement.

Materials
Secondary placement with digestive endoscopy

was performed using Video Gastric Endoscope
(FUJINON EVE series 400 and Sony Triniton
color monitor) after the patient received 5 mg of
intravenous midazolam. The flexible endoscope

was introduced through the esophagus until it tran-
silluminated the posterior wall of the trachea. With
a 2.1-mm-gauge needle 5.1 cm long, the posterior
wall of the trachea was punctured 0.5 cm caudal to
the superior border of the stoma (Fig 1), and the
needle tip was seen in the esophagus, easily
viewed on the endoscope monitor. A long catheter
was inserted through the needle lumen, being
gently pulled toward the oral cavity using an en-
doscopic biopsy clamp and guided through the
monitor (Fig 2). The catheter was tied with a 0
cotton thread to a 12 nelaton probe, and at its other
end we tied the vocal prosthesis (Fig 3). The probe
was pulled from the oral cavity to the tracheos-
toma, dilating the fistula and enabling an easy
prosthesis placement at the tracheoesophageal
puncture (Fig 4).

After recovery in the endoscopy room, patients
were discharged from the hospital. Oral feeding
was allowed immediately after the insertion of the
prosthesis, and patients returned for follow-up at
the head and neck surgery clinic at the third and
seventh days after the procedure, when complica-
tions related to the prosthesis placement technique
were evaluated.

RESULTS
The voice prosthesis was successfully placed in

33 (94%) of the 35 patients. The procedure time
was 7 to 20 minutes (mean, 12 minutes). In 2

Fig 1. Site of tracheoesophageal puncture identified by transilumination (endoscope light).
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patients, the prosthesis slipped from the probe
during traction, but it was recovered using the
gastric biopsy forceps, retied, and placed at the
puncture site. In 2 other patients, the prosthesis
was dislodged out of the fistula, and the procedure
for its placement was reinitiated without any other
serious consequence.

In 1 patient, bleeding at the tracheoesophageal
puncture site blocked prosthesis insertion. The
other failure in digestive endoscopy-aided pros-

thesis placement occurred in a patient with a total
laryngectomy after a partial laryngectomy with
cricohyoidpexy reconstruction and postoperative
radiotherapy. This patient required a secondary voice
prosthesis placement with general anesthesia.

Of the patients who underwent prosthesis inser-
tion, all developed speech immediately after its
placement and were discharged after recovery of
midazolam-induced sedation. Oral feeding was al-
lowed at the same day of the procedure. In patients

Fig 2. Needle identified in the esophageal lumen, as the thread was pulled toward the oral cavity (endoscopic visual-
ization).

Fig 3. Catheter in the oral cavity tied to a 12nelaton probe with the vocal prosthesis at the other end.
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in whom voice prosthesis was placed immediately
after wound healing and nasogastric tube removal,
there was no migration of the tracheoesophageal
fistula, although the continuous healing of soft
tissue shortened the width without the fistula in-
terfering with the use of the prosthesis. On the
third day after prosthesis placement, 1 patient
showed mucositis at the puncture site and was
treated with local wound care and oral antibiotics;
the patient did not lose speech capacity at any
moment.

DISCUSSION
Valvulated tracheoesophageal prosthesis intro-

duction as a voice rehabilitation method in laryn-
gectomized patients promoted a dramatic turn in
alaryngeal voice restoration.1,6

Tracheoesophageal prosthesis was initially
placed secondary to laryngectomy in patients
without success with esophageal voice. The ongo-
ing high success rate after secondary prosthesis
placement, which several authors demonstrated
with rehabilitation in up to 90% of the cases,1,7-9

led to some modifications in the prosthesis place-
ment technique, of which the insertion simulta-
neous to laryngectomy, named as primary place-
ment, was performed for the first time in 1982 by
Maves and Lingeman.10

Since 1982, several modifications of the pros-
thesis and its accessories were performed, al-
though no changes were developed in its second-
ary placement, which, regardless of its type,
requires general anesthesia.

Gluckman et al3 studied the complications of
tracheoesophageal punctures in 47 patients and

reported a 15% complication rate: mediastinitis (n
� 3), cervical cellulitis (n � 3), and cervical
vertebra fracture (n � 1).

In our study there was hemorrhage at the tra-
cheoesophageal puncture site, which blocked the
prosthesis placement and was contained by insert-
ing a tracheotomy tube with cuff. This 1 patient
had had a primary prosthesis placement; presented
with a pharyngocutaneous fistula, cervical celluli-
tis, and aspiration through the tracheoesophageal
fistula; and required prosthesis withdrawal and
closure of the fistula. We believe this bleeding was
due to neovascular formation, because as we punc-
ture the tracheal wall 0.5 cm caudal to the superior
stoma border, the needle travels through tracheal
mucosa and connective tissue initially, followed
by esophageal muscular wall and mucosa. Singer
and Gress11 showed that the middle line of the
posterior tracheal wall is the safest place to per-
form the tracheoesophageal puncture, with lowest
complication risks such as hemorrhage and para-
esophageal abscess.

The voice prosthesis placement using digestive
endoscopy proved to be a good alternative with a
mean extension time of 12 minutes. In view of the
advantages observed, this new technique presents
a new procedure that provides greater benefit and
comfort for the patient and safety margins for the
surgeon.

CONCLUSION
This new technique justifies itself at secondary

voice prosthesis placement with reduced morbid-
ity. The advantages over traditional secondary
placement are (1) the lack of general anesthesia,

Fig 4. Prosthesis placed in the tracheoesophageal fistula: outer (A) and inner (B) view.
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(2) performance on an outpatient basis, (3) fewer
risks of complications, especially digestive hem-
orrhage, mediastinitis, cervical vertebrae fracture,
and esophageal perforation, (4) less esophageal
and oropharyngeal mucosal trauma, and (5) a di-
rect view of prosthesis placement in the esopha-
gus.

The authors thank Dr Pedro de C. Neto for helping with
endoscopic tracheoesophageal puncture. We wish to thank the
patients who participated in this study.
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