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Speaking Tracheostomy Tube Modified for Swallowing
Dysfunction and Chronic Aspiration

MoHAMMAD B. G. SHAHVARI, M.D.,* COLLEEN M. KiGIN, R.P.T.,} JAcK E. ZIMMERMAN, M.D.}

Patients who have had tracheostomy, surgical
operations on the head and neck, or cranial
nerve damage often manifest swallowing dysfunc-
tion and continual laryngeal aspiration.!=®

Treatment includes a cuffed tracheostomy tube,
tube feeding, and physical therapy, but recovery
is often delayed by excessive secretions and recur-
rent aspiration pneumonia. We have modified the
speaking tracheostomy tube§ developed by Safar
and Grenvik! and report here its usefulness as an
adjunct in the management of such patients.

METHODS

The speaking tracheostomy tube has been de-
scribed elsewhere It is unique by virtue of a
rigid, narrow-gauge pilottube ending above the cuff.
A short plastic apron protects its interior opening,
while the outside end is normally connected via
a Y piece to a gas-low meter. When the open
port of the Y is manually occluded, the device is
intended to divert 4—6 I/min gas flow above the cuff
and through the larynx, allowing the patient to speak
with a hoarse whisper.

We have modified the speaking tracheostomy tube
(fig. 1) by cutting the protective apron from the in-
terior opening. The outside end is attached to
strong intermittent or moderate (60-100 torr)
constant suction, The nursing staff is instructed to
irrigate the pilot tube with 5 ml sterile saline solu-
tion if obstruction occurs.

When swallowing results in laryngeal aspiration,
secretions are immediately. removed by the pilot
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FIG, 1. Speaking tracheostomy tube modified by removing
protective apron and attaching pilot tube to suction,

tube. During physical rehabilitation, the therapist
utilizes the pilot tube to evaluate the extent of aspira-
tion of food and liquids.

RESULTS

We have used our modification of the speaking
tracheostomy tube in six patients who had swal-
lowing dysfunction. Three patients had dysfunction
from neurologic disorders, two following surgical
operations on the head and neck, and one patient
appeared to have dysfunction related to trache-
ostomy. Despite the presence of a cuffed trache-
ostomy tube, five patients had copious tracheo-
bronchial secretions and two had recurrent atelec-
tasis, pulmonary infiltrates, and fever. Methylene
blue-stained water placed in the oropharynx im-
mediately appeared at the tracheostomy stoma in
all patients, and often appeared in tracheal secre-
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tions from below the inflated cuff. Excessive
and often purulent secretions surrounded the
tracheostomy stoma, and the amount frequently
increased during swallowing. These findings per-
sisted despite antibiotic therapy and adequate oro-
pharyngeal and tracheobronchial toilet.

When the cuffed tracheostomy tube was replaced
by the modified speaking tracheostomy tube,
methylene blue-stained water was immediately re-
covered via the pilot tube after swallowing, Con-
stant or intermittent suction removed 200-~600 ml
of secretions via the pilot tube per day. Removed
secretions progressively diminished in amount and
purulence. Within 72 hours of placement, there were
reductions in body temperature, volume of tracheal
secretions, and clearing of infiltrates in most pa-
tients.

Two patients died during their hospitalization;
the others gradually recovered their ability to swal-
low. The speaking tracheostomy tube served as s
guide during physical rehabilitation, since the
severity of swallowing dysfunction and aspiration
were immediately apparent. We encountered no ap-
parent adverse effect from the applied suction in
these patients.

DiSCUSSION

In patients who have incompetent laryngeal func-
tion, saliva or anything that is swallowed is aspirated
into the larynx and trachea. Such a patient needs
a cuffed tracheostomy tube, tube feeding, and pro-
longed nursing care. Permanent deficits may neces-
sitate surgical closure or diversion of the larynx,7
but the dystunction is often temporary, and func-
tional rehabilitation is possible in many patients.2#

A cufted tracheostomy tube offers a less-than-
adequate solution to the problem of laryngeal aspira-
tion. The tube itself anchors the normally mobile
trachea and larynx, diminishing excursion. This ef-
fect can cause or aggravate swallowing dysfunction.?
Although they clearly protect the patient from mas-
sive lethal aspiration, cuffed tracheostomy tubes of-
fer incomplete protection from lesser extents of
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aspiration. Cameron et ¢l.? detected aspiration in 69
per cent of patients who had tracheostomies, and
suggested that this might result in pulmonary
complications. We attribute our patients’ consider-
able morbidity from recurrent bronchopneumonia,
atelectasis, bronchitis, and upper-airway infection
to repeated aspiration,

The improvement of our patients’ conditions fol-
lowing use of the modified speaking tracheostomy
tube suggests that removal of secretions immedi-

ately after laryngeal aspiration has a favorable ef-

fect on pulmoanry complications. In most of our
patients the swallowing dysfunction eventually was
resolved despite the continued presence of the
tracheostomy tube. The ability to detect and quanti-
tate laryngeal aspiration was useful during reha-
bilitation and in determining when extubation was
possible.
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