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Abstract

Vocal rehabilitation after total laryngectomy using tracheoesophageal shunt with
sphincter mechanism or Amatsu’s operation was performed in 12 patients at the department
of Otolaryngology, Chiang Mai University from January 1993 to December 1998. Serviceable
voice was attained within 10-14 days postoperatively. The success rate of voice restoration
was 75 per cent with a good maximum phonatory time of 8 seconds. Tracheal aspiration
which was found in 4 patients was managed conservatively without complication.

The Amatsu tracheoesophageal shunt is a single stage operation which provides the
patients with a good success rate of voice restoration, few complications, easy learning, and
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Total laryngectomy is a procedure usually
reserved for patients with advanced staged laryn-
geal carcinoma. This procedure alters respiration,
deglutition, and verbal communication(l). The
inability to speak is considered the greatest of
the difficulties facing the patient. Vocal rehabili-
tation can be attained by the three most common
methods, electrolarynx, esophageal speech, and
tracheoesophageal speech(2). The hand-held electro-

larynx produces a mechanical voice, uses bat-
teries, and requires the user to carry it(3). The
esophageal speech has the disadvantage of a long-
lasting, complicated learning process. Only about
26-62 per cent of laryngectomees achieve func-
tional esophageal speech proficiency(4). The
concept of tracheoesophageal speech is creating
a passage-way that would permit the free flow
of air from the trachea into the esophagus. The
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vibrating column of air in the pharynx will gene-
rate the sound and the understandable speech can
be formed by the oral cavity(3).

Tracheoesophageal speech is reported
to have better intelligibility and fluency than the
traditional esophageal speech and electrolaryngeal
speech(6,7). Tracheoesophageal speech with the
use of voice prosthesis has become an important
method of speech rehabilitation after total laryn-
gectomy since the introduction of the Blom-Singer
prosthesis(8). However, the cost of the prosthesis,
the limited device lifetime, and the requirement
of regular replacement and maintenance procedure
are the problems.

Since 1959, when Conley(9) introduced
the tracheoesophageal fistula with the use of
vein graft, a number of shunt procedures have
been developed but aspiration into the trachea and
stenosis of the fistula are still substantive pro-
blems(10-14),

To prevent tracheal reflux, the tracheo-
esophageal shunt with esophageal muscle as a
sphincter was described by Amatsu(15), This
procedure was performed in our patients and the
results of this surgical technique are reported.

MATERIAL AND METHOD

From January 1993 to December 1998, 12
patients with laryngeal cancer treated by total
laryngectomy and Amatsu tracheoesophageal
shunt operation were included in this study.
There were 10 men and 2 women, ranging in age
from 51-68 years (mean, 58 years). The primary
sites were the glottic region in 8, the supraglottic
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region in 3, and the hypopharynx in 1 patient.
Prophylactic selective lateral neck dissection was
done in 4 patients with glottic carcinoma and
modified radical or radical neck dissection was
done in all 4 patients with supraglottic and
hypopharyngeal carcinoma. No patients had
preoperative radiation therapy and 4 patients
underwent postoperative radiation therapy (Table
1). The minimum follow-up time was 1 year.
Results of the operative procedure were retrospec-
tively reviewed.

Indication and surgical techniques

Candidates for Amatsu tracheoesophageal
shunt operation include any motivated laryn-
gectomy patient with good pulmonary reserve
and' no subglottic or tracheal extension of the
tumor. In hypopharyngeal cancer, the remaining
pharyngeal mucosa should be wide enough for
loosely closed over the 16 Fr nasogastric tube.

Details of Amatsu tracheoesophageal
shunt technique were described in his original
paper(15). Briefly, on completing the total laryn-
geal resection, the anterolateral part of five
cartilaginous tracheal rings are removed. The
membranous part (posterior wall) up to the level
of the first tracheal ring measuring 2 cm in width
and 3 cm in length is used as an inferiorly based
flap. An 8 mm midline vertical incision is made
starting 2 mm below the superior margin of the
flap, entering the esophageal lumen. Both incised
margins are approximated by using mucosa-to-
mucosa sutures to create a tracheoesophageal
shunt. A-14 Fr- soft rubber catheter is inserted

Table 1. Summary of patients.
Patient No.  Age Sex Tumor Post-operative ~ Phonation  Aspiration Remarks
Radiation
1 52 M GlotticT3NgMj - good -
2 56 M GlotticT3NgMy - good - digit compression during swallow
3 61 M GlotticT4NgMy - good -
4 60 M GlotticT3NgMj - good - digit compression during swallow
5 63 F GlotticT3NgM - good -
6 54 M SupraglotticT3 N Mg + aphonia - tracheal wall necrosis
7 68 M GlotticT3NgM - good minimal catheter insertion during swallow
8 59 M GlotticT4yNgMy - good minimal catheter insertion during swallow
9 52 F SupraglotticT3N, Mg + aphonia - shunt closure
10 57 M HypopharynxT3NyMg + aphonia + had recurrent tumor
11 58 M SupraglotticT3N,Mj + fair - catheter insertion while sleeping
12 56 M ‘GlotticT3NgMg - good -




Vol. 84 No.2

from the tracheal side into the esophagus. A
mucosal tunnel which later will lie underneath
the skin flap just above the tracheostoma is
formed by approximating both lateral margins
of the tracheal flap. Bilateral superiorly based
muscular flaps measuring 7x15 mm are obtained
from both lateral walls of the esophagus at the
level of the mucosal tunnel. The ends of the
muscular flap are approximated over the mucosal
tunnel just below the shunt level. After closing
the pharyngeal defect, the constrictor muscles are
sutured loosely over the pharyngeal suture line.
The suction drains are placed and the wound is
then closed as a routine total laryngectomy proce-
dure.

RESULTS

There was no immediate postoperative
complication. The nasogastric tube was taken out
and oral feeding was started between 10-14 days
after the operation. The soft rubber catheter was
then removed and the patient was trained to
inhale air deeply, close the tracheostoma with the
thumb and expire air through the shunt while
creating the speech. All 12 patients developed
initial speech in 10-14 days. The patient with
hypopharyngeal carcinoma had recurrent tumor
at the neopharynx causing shunt obstruction 3
months after treatment and died 2 months later.
One patient had necrosis of the posterior tracheal
wall and the esophageal wall protruded through
the shunt, he cannot speak but can swallow
well without aspiration. One patient had shunt
closure and refused any kind of voice rehabilita-
tion. One patient has mild degree of shunt steno-
sis which requires insertion of the soft rubber
catheter through the shunt at night. These latter
three patients were the ones who had supraglottic
cancer and received postoperative radiation therapy.
The result of intelligible voice in our patients was
75 per cent. The average maximum phonatory time
was 8 seconds.

In terms of deglutition, two patients
needed to have the soft rubber catheter in the
shunt while eating because of the large diameter
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of the shunt lumen. Two patients have to press
their fingers over the tracheostoma to occlude the
mucosal tunnel only when drinking. The rest
can tolerate all types of diet well. No patient
developed aspiration pneumonitis.

DISCUSSION

The single stage tracheoesophageal shunt
with sphincter mechanism described by Amatsu
(15) can be performed in any motivated patient
who requires total laryngectomy with or without
neck dissection. The serviceable voice can be
regained as early as 10-14 days after the opera-
tion. The average maximum phonatory time is 8
seconds (1.9 seconds in esophageal speech, 25
second in normal speech(16)). The success rate
of voice restoration in our patients was relatively
good (75%) compared with 26-62 per cent of
esophageal speech(4) and 30-93 per cent of
tracheoesophageal speech with prosthesis(17-19).
The causes of our failure were tumor recurrence,
tissue necrosis around the shunt, and shunt steno-
sis. Postoperative radiation may be the cause of
tissue necrosis and shunt stenosis.

There have been reports of complications
from tracheoesophageal speech with prosthesis
including mediastinitis, cervical cellulitis, cervical
spine fracture, aspiration of prosthesis, salivary
leakage around the prosthesis, and false tract
created by the patient(20-22), The only minor
complication found in our patients was leaking
of liquid diet in 4 patients and this problem was
managed by soft rubber catheter insertion or
manual pressing over the shunt during eating.

Ideal vocal rehabilitation after total laryn-
gectomy should provide the patients with fluent,
intelligible speech, easy to learn, have minimal
morbidity, have a high success rate, prosthesis
free, hand free, and not compromising the cancer
resection(23), Although Amatsu tracheosophageal
shunt procedure does not fulfill all these condi-
tions, this single stage operation with a good
success rate and low complications should be
one of the procedures of choice in vocal rehabili-
tation after total laryngectomy.

(Received for publication on June 22, 2000)
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