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Tracheoesophageal speech following transmucosal
pharyngeal myotomy with the potassium-titanyl-phosphate
laser

DAVID J. HALVORSON, M.D., FREDERICK A. KUHN, M.D.*

Abstract
Successful communication following laryngectomy usually involves an electrolarynx or oesophageal speech.
Only within the past decade has tracheoesophageal puncture been advocated for alaryngeal speech and evolved
into the procedure of choice. Successful production of speech after total laryngectomy using tracheoesophageal
speech may be impaired secondary to anatomical and functional difficulties. The primary limitation of
tracheoesophageal speech is pharyngoesophageal spasm occurring in the upper oesophageal sphincter impeding
airflow through this segment. Our report presents four patients who underwent a pharyngeal myotomy with the
potassium-titanyl-phosphate (KTP) laser. Post-operatively, each patient was able to communicate with
functional alaryngeal speech. A transmucosal pharyngeal myotomy may represent an alternative for patients
with speech failure after tracheoesophageal puncture.
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Introduction
Vocal restoration following laryngectomy has always been
an important goal of head and neck surgeons. Following
the first laryngectomy by Bilroth in 1874, Gussenbauer
reported creating a prosthesis for voice restoration (Singer
and Blom, 1985). As the technique of total laryngectomy
has evolved, the need for functional alaryngeal speech has
been advocated. With the introduction of primary phar-
yngeal closure, oesophageal speech was popularized by
Seeman in 1919. However, only 50 to 60 per cent of
patients were able to develop functional oesophageal
speech (Winans, 1974). With the pioneering work of
Singer and Blom, the development of a valved voice
prosthesis and a controlled fistula between the trachea and
oesophagus to generate oesophageal speech has become
the preferred method of speech rehabilitation (Singer and
Blom, 1980). The prosthesis has been documented as being
effective in up to 90 per cent of patients whether the
insertion occurs during laryngectomy or as a secondary
procedure (Panje, 1981; Wetmore et al., 1981; Hamaker et
al, 1985; Trudeau et al, 1986).

Regardless of the timing of tracheoesophageal puncture
or the type of prosthesis, a significant minority of patients
may fail to acquire tracheoesophageal speech secondary to
a number of anatomical, physiological or psychological
factors (Callaway et al, 1992). Limited patient comprehen-
sion, poor motor skills or lack of motivation can impair
tracheoesophageal speech. Even by overcoming these
obstacles, the majority of patients who cannot maintain
satisfactory tracheoesophageal speech are limited by
pharyngospasm or stricture of the cricopharyngeus and
pharyngeal constrictor muscles of the upper oesophageal
sphincter. In this select group, pharyngeal myotomy of the

inferior and middle constrictors has-been advocated for the
development of alaryngeal speech (Singer and Blom, 1981;
Henly and Souliere, 1986).

The recent success of a transmucosal cricopharyngeal
myotomy with the potassium-titanyl-phosphate (KTP)
laser in patients with significant dysphagia (Halvorson
and Kuhn, 1994) has led to the application of patients with
failed tracheoesophageal speech. We present our experi-
ence with a transmucosal pharyngeal myotomy using the
KTP laser for improving tracheoesophageal speech in
those patients who demonstrate pharyngoesophageal
spasm or stricture.

Case reports
Case 1 A 50-year-old white male presented with a six-
month history of progressive hoarseness and dysphagia.
He had a smoking history of two packs per day for a total
of 25 years. Examination showed a fungating lesion of the
right true vocal fold and also involving the left true vocal
fold and an initial TNM staging was T4N0M0. Diagnostic
laryngoscopy confirmed the diagnosis and biopsy revealed
a moderately well-differentiated squamous cell carcinoma.
The patient underwent total laryngectomy with an eventful
post-operative course. He failed to develop oesophageal
speech and therefore underwent a tracheoesophageal
puncture six months after the laryngectomy with place-
ment of a Blom-Singer voice prosthesis. Six weeks later he
was unable to develop tracheoesophageal speech and
underwent a transmucosal KTP laser pharyngeal myot-
omy. He has subsequently developed functional speech.
Case 2 A 54-year-old female presented with a two-month
history of hoarseness. She had a smoking history of two
packs per day for a total of 20 years. Examination revealed
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FIG. 1
Holinger-Benjamin Zenker's diverticuloscope with slotted end

for sectioning of upper pharyngeal sphincter.

a left true and false fold lesion with vocal fold paralysis and
an initial TNM staging was T3N0M0. Diagnostic laryngo-
scopy and biopsy revealed a moderately well-differentiated
squamous cell carcinoma. The patient underwent a total
laryngectomy followed by a tracheoesophageal puncture
one year after laryngectomy. She failed to develop
tracheoesophageal speech despite three months of inten-
sive speech therapy and underwent a transmucosal KTP
laser pharyngeal myotomy. She has subsequently devel-
oped successful tracheoesophageal speech.
Case 3 A 64-year-old black male presented with a four-
month history of progressive hoarseness and a one-month
history of stridor. He had a smoking history of two packs
per day for a total of 30 years. Examination revealed a left
true vocal fold lesion with complete vocal fold paralysis.
He also had a one cm jugulodigastric node palpable on the
left and TNM staging was TSNJMQ. Diagnostic laryngo-
scopy and biopsy revealed a well-differentiated squamous
cell carcinoma. He underwent a total laryngectomy and
left modified neck dissection and post-operative radiation
therapy. He subsequently was lost to follow-up and

presented to the clinic six years after his laryngectomy
unable to develop any oesophageal speech. Although the
patient complained of dysphagia, physical examination did
not reveal any recurrent disease. A barium swallow
revealed moderate upper oesophageal narrowing. He
underwent a transmucosal KTP laser pharyngeal myotomy
with complete resolution of dysphagia. He has subse-
quently developed functional oesophageal speech.
Case 4 A 58-year-old white male presented with a six-
month history of progressive hoarseness and dysphagia.
He had a history of smoking of two packs per day for a
total of 25 years. Physical examination revealed a large
endolaryngeal lesion involving both true vocal folds and
left false fold cord. No adenopathy was palpated and TNM
staging was T4N0M0. Diagnostic laryngoscopy revealed a
moderately-differentiated squamous cell carcinoma. He
underwent a total laryngectomy and post-operative radia-
tion therapy. One year following laryngectomy, the patient
presented for tracheoesophageal puncture. He was unable
to develop functional speech three months after tracheoe-
sophageal speech and underwent a transmucosal KTP
laser pharyngeal myotomy. He subsequently developed
successful tracheoesophageal speech.

Surgical technique
After induction of general anaesthesia via the laryngeal

stoma, direct rigid oesophagoscopy is performed to
examine the diameter of the oesophageal lumen. The
tracheoesophageal puncture site is identified and the
Holinger-Benjamin Zenker's diverticuloscope (Figure 1)
is inserted just superior to the TEP and placed in
suspension. A pharyngeal myotomy is performed with
the KTP laser utilizing a 600|xm fibre under direct vision
(Figures 2 and 3). The fibres of the inferior constrictor and
the inferior portion of the middle constrictor are divided
with a vertical incision through the posterior pharyngeal
mucosa in the midline through the median raphe to the
level of the prevertebral fascia. The incision measures
approximately 3 cm extending superiorly from the
tracheoesophageal puncture site. The patient is observed
overnight and a clear liquid diet is initiated on post-

(a)
FIG. 2

(b)

Intra-operative endoscopic view of pharyngeal constrictors; a) prior to myotomy; b) sectioning of the fibres to the level of the
prevertebral fascia.
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operative day one. The diet is advanced as tolerated over
the next 24 hours. The patient is encouraged to start
tracheoesophageal speech immediately post-operation.

Discussion
Tracheoesophageal puncture following total laryngect-

omy is one of many modalities for voice rehabilitation after
surgery. Most patients who attain tracheoesophageal
speech are highly motivated and have access to intensive
speech therapy. Those individuals who have an unsuccess-
ful tracheoesophageal puncture are usually frustrated with
the procedure despite patient motivation. Pharyngeal
incoordination and spasm has long been recognized as a
major stumbling block to the development of tracheoeso-
phageal speech. The area of the upper oesophageal
sphincter formed by the cricopharyngeus muscle and
inferior constrictor must relax accordingly as air is passed
through this segment to provide speech. Failure of
relaxation will result in aphonia following tracheoesopha-
geal puncture.

The inferior portion of the upper oesophageal sphincter
has been demonstrated as the area of constriction with
radiographic studies in patients with good oesophageal
speech. Although the upper oesophageal sphincter is
functional following a laryngectomy, it is weaker and
fails to relax normally. Patients having a normal function-
ing upper oesophageal sphincter have not been identified
as better speakers and those patients with extremely weak
sphincters have been found to have excellent speech
(Kirchner et ai, 1963). In patients with failure of
tracheoesophageal speech, pharyngeal pressure is higher
than in those with fluent speech and approximates the non-
laryngectomy upper oesophageal sphincter. This protec-
tive effect of the elevated pharyngeal pressure with
increasing oesophageal pressure serves to prevent reflux
of oesophageal contents into the larynx and airway. This
protective effect is not important in the laryngectomy
patient and negatively influences the development of
tracheoesophageal speech.

The role of cricopharyngeal myotomy at the time of
laryngectomy would appear to influence tracheoesopha-
geal speech positively although each patient in the current
study underwent a myotomy during the laryngectomy.
Failure to perform a myotomy or recognize anatomical
constriction within the oesophagus may adversely affect
tracheoesophageal speech. In addition, the multiple-layer
pharyngeal closure employed to support the mucosal
suture line is created with the pharyngeal constrictors
and strap muscles. This results in significant limitation in
oesophageal diameter and may limit a patient's ability to
develop voice restoration. In this series, all patients
underwent a cricopharyngeal myotomy at the time of
laryngectomy and a multiple layer closure over the
mucosal suture line. Some physicians may argue that this
method of closure increases the possibility for tracheoeso-
phageal puncture failure. The current failure rate at our
institution is less than five per cent which is well within the
reported failure rate (Singer and Blom, 1981).

Patients who may develop good tracheoesophageal
speech are not always identified with objective oesopha-
geal insufflation testing, and the majority of patients with
poor pre-operative tracheoesophageal insufflation testing
will obtain successful tracheoesophageal speech. Patients
who may develop pharyngospasm will tend to maintain
nutrition following laryngectomy and rarely report dys-
phagia. These patients do not have an anatomical stricture
demonstrated by video fluoroscopy and oesophageal
dilation has been uniformly ineffective in correcting the

spasm. In light of poor prognostic identifiers, a pharyng-
oesophageal myotomy has been introduced to diagnose
and treat those individuals with failed voice rehabilitation.

Singer, Chodesh, Henly and Mahieu have all advocated
open pharyngeal myotomy with marked improvement in
tracheoesophageal speech (Singer and Blom, 1981; Henly
and Souliere, 1986). The myotomy consists of sectioning
the inferior constrictor and a portion of the middle
constrictor. This requires a second open procedure that
has a reported fistula rate of 19 per cent (Singer and Blom,
1981). The introduction of the KTP laser for a transmu-
cosal pharyngeal myotomy allows for a simpler and
effective technique for improving tracheoesophageal
speech.

Our technique presents many advantages over the open
technique. The post-operative course is reduced with quick
advancement to oral intake and minimal post-operative
pain. All of the patients were able to tolerate a regular diet
within a 48-hour-period. In addition, visualization of the
pharyngeal mucosa and muscle fibres enables the surgeon
to obtain a direct view of intraluminal compression and
intrinsic diameter. Patients are able to know immediately if
the procedure was successful and the patient avoids the
complications associated with an open procedure. The
effectiveness of a transmucosal cricopharyngeal myotomy
and lack of post-operative complications (Halvorson and
Kuhn, 1997) has encouraged the extension of this
procedure to a pharyngeal myotomy. Limiting the incision
to the pharyngeal constrictors and direct endoscopic
visualization allows for a safe procedure with minimal
morbidity.

In summary, patients who fail to acquire tracheoeso-
phageal speech present frustrated and aphonic. The
introduction of an endoscopic pharyngeal myotomy with
the KTP laser may provide assistance to those patients
who cannot attain successful tracheoesophageal speech.
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