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Teflon Paste Injection into the Paralytic Vocal Fold

A Simple Procedure to Improve Disturbed Cough Function

Perer Krrzine & ANDERS LOFQVIST

Department of Phoniatrics, ENT-Clinic, University Hospital, Malmé, and
Department of Phonetics, Lund University, Lund, Sweden

Teflon paste injection into the paralytic vocal fold is a simple method for the relief
of difficulties with insufficient expectoration and for the prevention of aspiration
caused by laryngeal paralysis. The laryngeal valve and voice functions in three pa-
tients with unilateral laryngeal paralysis were studied before and after teflon paste
injection. Aerodynamic registrations comprised subglottal and supraglottal air pres-
sure and oral air flow during cough and phonation. The aerodynamic records, as
well as the patients’ own reports, all showed improved laryngeal valve function as a
result of the treatment and these improvements were not accompanied by any de-
terioration in respiratory function as revealed by pre- and postoperative spirometry.
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Patients with laryngeal paresis commonly
suffer from hoarseness and disturbances of
swallowing and coughing. Respiratory
problems, both inspiratory and expiratory,
caused by increased laryngeal resistance
regularly occur in bilateral paralysis of the
recurrent laryngeal nerve but are less com-
mon in cases of unilateral paralysis (Schi-
ratzki 1965). The dysphagia as well as
the liability to aspiration and supervening
pneumonias might be misinterpreted to
emanate from chest disease, e.g. bronchial
cancer, even if the paralysis of the larynge-
al valve function is the major cause of the
patient’s discomfort.

One of the most common causes of non-
traumatic laryngeal paresis is malignant
disease in the thorax or neck (Parnell &
Brandenburg 1970). More than 50 % of
all cases of bronchial carcinoma are re-
garded as unsuitable for surgical treatment
(Carlens et al. 1963). Because of tumour
progress many patients develop a larynge-
al paresis at later stages of their disease.
The number of this type of laryngeal pare-
sis can be expected to grow, as the life-
expectancy of patients with inoperable
carcinomas is increasing due to the devel-
opment of more efficient therapy.

The method of intracordal injection as
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a treatment for vocal cord paralysis was
first described by Briinings (1911) who
used paraffin. Arnold (1962) found that
teflon particles suspended in glycerine¥*
was the most suitable substance for this
purpose.

Initial apprehensions that the particles
would migrate or be cancerogenic have
not been substantiated though the method
has been in regular practice during the
last 15 years (Lewy 1976).

The aim of this paper is to draw atten-
tion to teflon paste injection into the para-
lytic vocal fold as a simple laryngologic
method for the relief of difficulties with
insufficient expectoration and with aspira-
tion caused by one-sided laryngeal para-
lysis. The effect of the treatment on the
sphincter and phonatory functions of the
larynx is illustrated by pressure-flow stud-
ies before and after the teflon paste injec-
tion.

PATIENTS AND METHODS

The teflon paste injections were under-
taken through a suspension laryngoscope
with the patient in general intubation
narcosis. The operation field was illumi-
nated and magnified by an operating
microscope (a method usually referred to
as microlaryngoscopy) yielding perfect
control of the bulging of the vocal fold
during injection as well as the possibility
for photographic documentation of the
procedure (Figure 1). Some weeks before
the definitive teflon paste injection, which
cannot be removed, all patients had a trial

* Commercially available as Ethicon Polytef
Paste, manufactured by Ethicon, Sommerville,
N.J., USA. The teflon paste used in the pre-
sent study was supplied by Johnson & John-
son AB, Sollentuna, Sweden.

injection with sterile glycerine, which is
totally absorbed by the tissues within some
days.

Measurements

Spirometry was carried out before and
after the injection according to standard-
ized methods (Berglund et al. 1963). In
addition, recordings of subglottal air pres-
sure, supraglottal air pressure and oral air
flow were made. The experimental ar-
rangement is illustrated in Figure 2. The
frequency response of the recording system
was flat from 0-20 Hz. Calibration of the
system was made before and after each
recording and during the experiments the
patient’s nose was clamped manually.

The patients were required to cough
and to phonate on a neutral vowel at a
comfortable pitch and intensity. The two
tasks were repeated at least five times on
each occasion.

During the coughs the maximal value
of the difference between subglottal and
supraglottal air pressure was measured.
During phonation transglottal pressure
and flow show rapid fluctuations related
to the vibrations of the vocal folds and the
opening and closing of the glottis (Kitzing
& Lofqvist 1975). These variations could
not be registered with the present instru-
mentation and hence only the mean values
of pressure and flow were measured and
used for the calculations of laryngeal re-
sistance, defined here as

APcmH,0O
Vs
The measurements were made every
0.25 s during the periods of phonation
since the aerodynamic parameters vary

somewhat with fundamental frequency
and intensity of voice.
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Figure 1. Photographs from direct microlaryngoscopy. Patient S.N.
Preoperatively the paralyzed left vocal fold is seen to be excavated and atrophied.
After teflon paste injection there is some bulging of the fold. The site of injection can be seen

laterally.
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Figure 2. Experimental arrangement. — The air pressure above and below the vocal folds is regis-
tered at the same time as the air flow at the outlet of the mouth. The difference between subglot-
tal and supraglottal pressure and the air flow are recorded on an ink-recorder.
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Ideally, laryngeal resistance should be
studied at constant fundamental frequency
and intensity of voice. This could not be
done in the present case, however, since
the injection of teflon causes such a change
in voice quality that the patient cannot
maintain the same fundamental frequency
and intensity pre- and postoperatively.
Laryngeal resistance was therefore only
calculated during those periods of phona-
tion where a stable air flow of 0.3 /s oc-
curred. The value of 0.3 I/s was chosen
to cover both the pre- and postoperative
range.

Patients

1. A woman aged 73 years and suffering
from mild diabetes mellitus complained of
hoarseness, dysphagia and difficulty in
coughing. Laryngologic examination 6
months after onset of illness showed an
excavated, slack, paretic left vocal fold in
intermediate position and a 2-mm-wide
opening of the glottis during phonation.
Stroboscopy revealed no glottic vawes and
electromyography showed complete de-
nervation of the paralytic vocal fold. No
spontaneous recovery occurred and 0.2 ml
of teflon paste was injected 1.5 years after
onset of paralysis. Upon control 1 year af-
ter the injection all the problems caused
by the paralysis had disappeared.

2. A 50-year-old woman with left-sided
vocal fold paralysis due to thyroidectomy
carried out 10 years earlier. She reported
dysphagia and problems in coughing to-
gether with varying degrees of hoarseness.
Laryngologic examination revealed the left
vocal fold to be immobilized in paramedi-
an position, atrophied, thin and without
glottic vawes during phonation. The left
arytenoid cartilage was found to be slight-
ly tilting forward. Injection of 0.25 ml of
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teflon paste. The patient remained in voice
therapy after the injection but the voice
had become normal 8 months after the in-
jection and therapy was ended.

3. A 20-year-old girl suffering from neu-
rofibromatosis (von Recklingshausen’s dis-
ease) according to diagnosis made at the
age of five. At 14 years she had spastic
paresis in both lower extremities and a
right-sided paresis of the recurrent laryn-
geal nerve. One year later right-sided oc-
ular abducens paresis occurred together
with central facial paresis on the left side.
Non-radical extirpation of a menigeoma
on the spinal cord at the level of C'V and
Th I was carried out leading to general
improvement of motor functions. She
complained that her voice was too weak
for the work she was preparing for and
that she could not cough when she had a
cold. Examination showed a slack, thin,
atrophied left vocal fold in paramedian
position without any glottic vawes during
phonation and a glottal chink 1 mm wide.
0.2 ml of teflon paste was injected 6 years
after the onset of paralysis. Her voice im-
proved and she showed complete recovery
upon examination 3 months after the in-
jection.

RESULTS
The results are summarized in Tables 1-2.
Spirometry shows about the same values
before and after the injection. During
coughs the maximal difference between
subglottal and supraglottal pressure shows
an increase after the injection. For phona-
tion the general trend is that the pressure-
drop across the larynx increases, air flow
decreases and hence laryngeal resistance
increases as a result of the injection of
teflon paste. The results show some inter-
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TABLE 1
Results of spirometry before and after teflon paste injection.
Subject VG MVVgp FEV; FIVy
(sex, age 1 1 1 1
at operation) Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop.
K.O.Q73 1.74 1.93 56 46 1.42 1.44 1.63 1.60
E.S. @52 3.15 3.26 66 64 2.66 2.82 2.11 2.39
S.N. 920 3.31 2.63 83 86 2.58 2.25 2.74 2.47
VG = Vital capacity.

MVVy = Maximal voluntary ventilation per minute.

FEV;
FIV,

individual variation with patient K.O.
presenting the most pronounced differ-
ences pre- and postoperatively.

DISCUSSION
To an experienced laryngologist the injec-
tion of a vocal fold is a very simple proce-
dure. Care must be taken not to overinject
as this might result in the disturbance of
voice or even respiratory function if the
glottis becomes too narrow. There is no
method for removing abundant material
once it is injected without causing serious

= Forced expiratory volume during first second.
= Forced inspiratory volume during first second.

damage to the vocal fold. Other pitfalls of
the method are discussed by Rubin (1975).
To avoid such complications, the three
patients reported on here all had a trial
injection with pure glycerine, a substance
which is completely absorbed by the tissues
after about 2 days. All three patients were
very content with the results of this test
and once they had experienced the pos-
sibility of an improvement of their laryn-
geal valve and voice function they were
eager to get their definitive treatment. In
the final examinations the injected amount
of teflon paste seemed to be somewhat too

TABLE 2

Maximal difference between subglottal and supraglottal pressure during cough; difference between
subglottal and supraglottal pressure and air flow during phonation, and glottal resistance during
phonation calculated at an air flow of 0.3 Us.

Cough Phonation Phonation
Subject A Pem HO A P cm HsO Vs A PIV
Preop. Postop. Preop. Postop. Postop. Preop. Preop. Postop.
% 07 318 0.5 133 04 02 13 493
KO. 05 40 0.1 44 01 003 04 189
% 181 313 43 44 03 02 131 191
ES. | 28 3.1 1.3 1.6 004 007 38 59
% 103 158 3.7 6.5 04 03 96 228
SN 0.5 13 1.0 1.2 007  0.05 1.0 42
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small, and this impression was also sub-
stantiated by the results of the aerodyna-
mic measurements.

Nevertheless, the patients’ own reports
and the aerodynamic registrations revealed
a marked improvement in laryngeal valve
function during cough and phonation as
a result of the injection. At the same time
it should be emphasized that these im-
provements are not accompanied by any
deterioration in respiratory function as
shown by spirometry before and after the
treatment.

The ability to make a sufficient glottal
closure is a prerequisite for normal expec-
toration. This ability had improved as
evidenced by the greater difference be-
tween subglottal and supraglottal pressure
developed after the injection. The values
encountered postoperatively in this study
are, however, still reduced in comparison
with the mean value of 50 cm H,O re-
ported for normal subjects by Yanagihara
et al. (1966). On the other hand, the same
authors found that the range in normal
subjects varied from 22 to 72 cm of water
and two of the present patients fall within
this range after the injection of teflon
paste.

The reduction of air flow during pho-
nation following the treatment is in agree-
ment with other studies of this parameter
under similar conditions (von Leden et
al. 1967, Fritzell et al. 1974), but the pre-
sent values have not decreased to the
range of 0.07-0.18 1/s reported for normal
subjects by Isshiki & von Leden (1964).

Another result of improved glottal clo-
sure during phonation is an increase in
laryngeal resistance. Comparable data on
laryngeal resistance are scarce. Isshiki
(1964) investigated one normal subject
and found laryngeal resistance to vary

between 20 and 150 acoustical ohms (1
acoustical ohm = 1.02 cm HyO/ls) de-
pending on fundamental frequency and
intensity. Isshiki & von Leden (1964) re-
ported a value of 15 acoustical ohms dur-
ing phonation for a patient with unilateral
laryngeal paralysis compared with 13-35
acoustical ohms during whisper in a nor-
mal subject. In the present case the values
of laryngeal resistance all fell below the
range given by Isshiki (1964) before the
injection but increased to within the lower
part of the range postoperatively.

The rather large interindividual varia-
tions encountered for the various para-
meters under investigation are not too sur-
prising if the varying conditions of the
individual patients are taken into account.
Specifically, patient K. O. whose left vocal
cord was in an intermediate position show-
ed considerable improvement in laryngeal
valve function. At the same time it is im-
portant to note that even normal subjects
display similarly large interindividual vari-
ability in air flow rates during phonation
(Isshiki & von Leden 1964, Iwata et al.
1972).

The improvement in laryngeal voice
function is further illustrated in Figure 3,
showing spectrograms (frequency and in-
tensity versus time) of patient K.O. read-
ing a passage pre- and postoperatively. Be-
fore the injection the higher frequencies
mostly contained noise components due to
turbulence created at the glottis but the
noise had disappeared after the injection
and the same frequencies showed harmo-
nic components. This is in accordance with
the findings of Rontal et al. (1975).

In conclusion, all three patients under
investigation showed a notable improve-
ment of the sphincter and phonatory func-
tions of the larynx after the injection of
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Figure 3. Voice spectrograms of patient K.O. reading a passage preoperatively (top) and postope-
ratively (bottom). Preoperative noise components at higher frequencies disappear after teflon paste
injection and harmonic components can be seen in the normalized voice.

teflon paste into their paralytic vocal folds.
When expectorations lack sufficient force
and there is a tendency for aspiration in
cases of malignant disease in the thorax or
neck, the possibility of a laryngeal para-
lysis should be taken into consideration.

Even patients with inoperable cancer and
relatively short life-expectancy should be
offered the symptom relief which can be
accomplished by the simple procedure de-
scribed here.
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