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ABSTRACT

CONTEXT AND OBJECTIVE: High intracuff
pressure in endotracheal tubes (ETs) may
cause fracheal lesions. The aim of this study
was to evaluate the effectiveness and safety of
endotracheal tube cuffs filled with air or with
alkalinized lidocaine.

DESIGN AND SETTING: This was a prospective
clinical study at the Department of Anesthesio-
logy, Faculdade de Medicina de Botucatu,
Universidade Estadual Paulista.

METHODS: Among 50 patients, ET cuff pressures
were recorded before, 30, 60, 90 and 120
minutes after starting and upon ending nitrous
oxide anesthesia. The patients were randomly
allocated to two groups: Air, with ET cuff inflated
with air fo attain a cuff pressure of 20 cmH,O;
and Lido, with ET cuff filled with 2% lidocaine
plus 8.4% sodium bicarbonate to attain the same
pressure. ET discomfort before tracheal extuba-
tion, and sore throat, hoarseness and coughing
incidence were studied at the time of discharge
from the post-anesthesia care unit, and sore
throat and hoarseness were studied 24 hours
after anesthesia.

RESULTS: Pressures in Lido cuffs were significantly
lower than in Air cuffs (p < 0.05). Tracheal
complaints were similar for the two groups,
except for lower ET discomfort and sore throat
incidence affer 24 hours and lower systolic arte-
rial pressure at the time of extubation in the Lido

group (p < 0.05).
CONCLUSION: ET cuffs filled with alkalinized

lidocaine prevented the occurrence of high cuff
pressures during N,O anesthesia and reduced
ET discomfort and postoperative sore throat
incidence. Thus, alkalinized lidocainefilled ET
cuffs seem to be safer than conventional air-
filled ET cuffs.

KEY WORDS: Intratracheal intubation. Cough.
Pharyngitis. Hoarseness. Lidocaine.
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INTRODUCTION

Endotracheal tubes (ETs) allow pressure

to be maintained in the airways during the
inhalation phase of artificial breathing and
prevent exhalation of regurgitated gastro-
esophageal contents. However, the pressure
of the ET cuff is transmitted to the tracheal
mucosa. When elevated, may cause ischemia
of the mucosal vessels followed by serious
complications such as ciliary loss,' inflam-
mation, ulceration,” hemorrhaging,? tracheal
stenosis® and tracheoesophageal fistula.” These

are found when the ET cuff pressure is greater
than the capillary pressure of the tracheal ar-
tery, i.e. 30 cm HZO,(’ which causes tracheal
ischemia proportional to the pressure exerted
by the cuff and to the length of exposure.®

Nitrous oxide (N,0), a gaseous anesthetic
used in daily anesthetic practice, easily dif-
fuses inside ET cuffs, thereby raising their
pressure.”” Overinflation of the cuff and the
consequent tracheal mucosa lesions result
in sore throats, hoarseness and coughing,
thus causing discomfort to patients after the
removal of the intubation.>®

When lidocaine is injected into the ET
cuff,>!° it spreads through the semipermeable
membrane wall and induces anesthetic action
in the trachea. This increases airway toler-
ance to tracheal'' and tracheotomy'? tubing.
After tracheal extubation, the hemodynamic
alterations are minimized, thus reducing the
incidence of coughing.'*"

Increasing the alkalinity of the local
anesthetic using sodium bicarbonate also
dramatically increases its diffusion through the
ET cuff. This allows the possibility of reducing

the dosage of local anesthetic.'®

OBJECTIVES

In the literature at our disposal, no refer-
ence was found regarding the effects of N,O
on cuff pressure when the cuff was filled with

an alkalinized local anesthetic. The aim of
this study was therefore to evaluate the ef-
fectiveness and safety of endotracheal tube
cuffs filled with air or alkalinized lidocaine
during anesthesia using N,O. Consequently,
the present study compared the pressure in ET
cuffs inflated with air or alkalinized lidocaine
during anesthesia using N,O, and evaluated
the presence of cardiocirculatory symptoms
such as arterial hypertension and tachycardia,
and clinical symptoms such as ET tolerance,
coughing, sore throat and hoarseness, follow-
ing tracheal extubation.

METHODS

After gaining approval for this study from

the Research Ethics Committee of Faculdade
de Medicina de Botucatu, Universidade
Estadual Paulista, written informed consent

was obtained from the patients. We measured
ET cuff pressures in 50 female adult patients
aged 18 to 65 years who presented American
Society of Anesthesiologists (ASA) physical
status I and II, with a Mallampatti classifica-
tion equal to 1. These patients underwent
general anesthesia for gynecological surgery
(abdominal hysterectomy) or plastic surgery
(abdominoplasty, reductive mastoplasty or
implantation of silicone prostheses). Patients
with tracheotomy, laryngeal disease, laryngeal
surgery or a history of smoking, those requir-
ing the insertion of a nasogastric tube and
cases in which more than one attempt was
needed to achieve tracheal intubation were
all excluded.

All the patients received pre-anesthetic
medication of midazolam, consisting of a
15 mg dose orally, one hour before anesthe-
sia. After three minutes of pre-oxygenation,
anesthesia was induced using propofol
(2 mg/kg), sufentanil (0.7 ug/kg) and rocuro-
nium bromide (0.6 mg/kg). Tracheal intuba-

tion was always performed by an experienced
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anesthesiologist, after the neuromuscular
blockade had reached its maximum effect, as
verified by monitoring the blockade through a
sequence of four thumb abductor stimulations
(train-of-four). No lubricant of any type was
used on the tracheal tube before intubation,
and all the tracheal tubes utilized had an
internal diameter of 7.5 mm.

After orotracheal intubation, the patients
were randomly assigned to one of two groups
of 25 patients each, according to whether or
not lidocaine was used to fill the ET cuff:

Air group (control): These patients un-
derwent intubation using a tracheal tube with
a large residual volume cuff and low pressure
(Rusch, Uruguay), which was initially deflated
to its maximum and then inflated with air, up
to a pressure of 20 cmH,O.

Lido group (lidocaine): These patients
underwent intubation using a tracheal tube
with a large residual volume cuff and low
pressure Rusch (Uruguay), which was initially
deflated to its maximum and then filled with
2% lidocaine associated with 8.4% sodium
bicarbonate, in the proportions 0f 19.0:1.0 ml,
to a volume that was sufficient to cause a cuff
pressure of 20 cmH,O (15 mmHg).

For the Air group, continuous measure-
ment of the cuff pressure and addition or
removal of air from the cuff was achieved
using a portable digital manometer pressure-
volume gauge (Mallinckrodt, United States)
that was connected to the pilot balloon of
the tracheal tube. For the Lido group, the
cuff pressure was determined by means of a
three-way tap connected to the pilot balloon of
the tracheal tube and an HP 1290 C pressure
transducer (Hewlett-Packard, United States).
Introduction or removal of local anesthetic
in the cuff was accomplished by connecting
a 10 ml glass syringe to one of the outlets of
the three-way tap.

Ventilation was controlled by adjusting the
current volume and respiratory frequency, so as
to maintain the final CO, exhalation pressure
(P, CO,) between 30 and 35 mmHg. Anesthe-
sia was maintained using isoflurane (minimum
alveolar concentration of 0.5 to 1.0), nitrous ox-
ide (0.8 1/min) in oxygen (0.5 I/min), by means
of a circuit with CO, absorption and continu-
ous administration of sufentanil (0.005 to 0.01
pg/kg/min). To maintain the neuromuscular
blockade, continuous infusion of rocuronium
was administered (10 tg/kg/min) by means of
a double-channel continuous infusion pump
(Abbott, United States), which also served for
sufentanil administration.

The patients were monitored using
electrocardioscopy (DII derivation), pulse

oximetry (SpO,), capnometry and non-in-
vasive arterial pressure measurement. They
all underwent slow vesicular probing, using
awater-based lubricant (KY Gel®, Johnson &
Johnson) without local anesthetic, in order to
facilitate the passage of the probe. The appli-
cation of local anesthetic by any other means
was prohibited, with the exception of what
used to inflate the tracheal tube cuff.

During the anesthetic-surgical proce-
dure, four blood samples from peripheral
veins were taken from the patients in the
Lido group (10, 60 and 120 minutes after
tracheal intubation and at the end of anesthe-
sia). These were placed in tubes containing
ethylenediaminetetracetic acid (EDTA), in
order to analyze the serum concentration of
lidocaine using the high-performance liquid
chromatography (HPLC) system.

Data relating to the hemodynamic and
respiratory characteristics and cuff pressure
measurements were obtained after orotra-
cheal intubation but before N,O inhalation,
and then 30, 60, 90, 120 minutes after the
start of N,O anesthesia, and again at the
end of anesthesia, before stopping the in-
halation of N,O. At the end of the surgical
procedure, the neuromuscular blockade was
reverted using neostigmine (0.03 mg/kg)
and atropine (0.02 mg/kg), and careful as-
piration of the oropharyngeal secretion was
performed. Five minutes after reverting the
neuromuscular blockade, N,O administra-
tion was stopped. Controlled ventilation was
maintained until signs of deglutition returned
and the onset of spontaneous ventilation was
achieved, at which point the procedure re-
verted to assisted ventilation. The tracheal
tube was removed when the following signs
of complete neuromuscular blockade rever-
sion were seen: response to ulnar stimulation,
with fourth stimulus/first stimulus equal to
one; spontaneous ventilation, with response
to verbal commands (eyes opening or hand
squeezing); or movement demonstrating a
desire to remove the intubation.

Before removing the N,O inhalation,
the cuff pressure was determined. The cuff
was then totally deflated and the volume of
liquid or air was recorded. Next, according
to the patient’s group allocation, the cuff
was reinflated with either air or lidocaine
up to the most recently determined pressure,
while waiting for the patient to show signs
that the parameters for extubation had been
fulfilled. At this time the following data
were noted: presence of agitation during the
period of spontaneous ventilation, duration
of anesthesia, time taken for tracheal tube
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removal and the patient’s arterial pressure
and heart rate immediately before and after
tracheal extubation.

After the end of the anesthetic-surgical
procedure, the patients were taken to the
post-anesthesia care unit (PACU), where they
were evaluated for clinical symptoms relating
to the use of the tracheal tube. An independ-
ent observer, who did not know which group
each patient belonged to, evaluated the pres-
ence of excess coughing over a 30-minute
period following tracheal extubation and
the occurrence of sore throat and hoarseness
at the time of release from the PACU and
24 hours after extubation. To evaluate the
intensity of the complaints, a visual analog
scale was used: 0 (no discomfort) to 10 (the
worst possible discomfort).

The patients received postoperative anal-
gesic consisting of dipyrone (1 g) and tramadol
(100 mg), injected intravenously at the end of
the surgery, and ketoprofen (100 mg, three
times/day) intravenously, on the first postopera-
tive day. At the end of the surgical procedure,
4 mg of ondansetron were administered with
the intention of establishing antiemesis.

STATISTICAL ANALYSIS

We calculated that 25 patients would be
required in each group, in order to detect
a 35% drop in the incidence of coughing
and sore throat, for a type I error of 0.05
and a type II error of 0.20, with a power
equal to 0.80.

For the variables to have normal distribu-
tion in the statistical analysis, parametric tests
were used. For anthropometric variables such
as the duration of the anesthesia, duration of
spontaneous ventilation and arterial pressure
and heart rate before and after tracheal intuba-
tion, Student’s t test was used. The incidence
of coughing and the reaction to the tracheal
tube were compared using the chi-squared test
for multiple variables. All values obtained that
did not conform to normal distribution were
subjected to nonparametric tests.

The Friedman test was applied to the
cuff pressure values in order to compare data
within the same group, while the Mann-
Whitney test was used to compare values
between the two groups. To study the volume
of liquid or air injected or removed from the
cuff within each group, the Wilcoxon test
was used. The differences in the incidence
of laryngotracheal symptoms were compared
using Fisher’s exact test.

For the characteristics that met the pre-
supposed norms, the results were expressed
as means and standard deviations of the
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data obtained. The results for nonpara-
metric characteristics were expressed as the
median and first and third quartiles, such
that 25% of the observed values were situ-
ated in the first quartile, while 75% of the
observed values were situated in the third
quartile. Values were considered significant

when p < 0.05.

RESULTS
The anthropometric and respiratory

characteristics were similar in the two groups
(p > 0.05), for example the duration of
anesthesia and the time between stopping
the use of anesthetic gases and extubation
of the patient (p > 0.05). However, the time
for which patients remained in spontaneous
respiration before fulfilling the parameters for
extubation was considerably longer in the Air
group (p = 0.047) (Table 1).

The cuff pressures for the Lido group

were notably lower than those for the Air

group, at all the times studied beyond 30
minutes (p < 0.05). A significant rise in pres-
sure over time occurred only in the Air group
(p < 0.05). The cuff pressures in the Air group
attained the critical pressure of 30 cmH,0O
after only 30 minutes (Table 2).

The systolic arterial pressure rose signifi-
cantly (p < 0.05) in both groups from the mo-
ment just before extubation to the moment just
after extubation, although the systolic pressure
after extubation in the Lido group was notably
lower than the pressure in the Air group (p <
0.05). With regard to the diastolic arterial pres-
sure and heart rate at the same times, the two
groups performed similarly (p > 0.05).

There was a significant difference regard-
ing the volumes injected into the cuffs, such
that larger volumes were injected into the Lido
group (p < 0.05). The volumes removed from
the cuffs were always larger in the Air group
(p < 0.05). In the Air group, there was a nota-
ble rise in the volume removed in relation to

Table 1. Means and standard deviations of patients” anthropometric variables and ages,
duration of anesthesia, duration of spontaneous ventilation and time until stopping the
use of the anesthetic gases prior fo extubation, according to group

Variable A Group Lido p value
Age (years) 45.1 £10.2 452 £ 9.9 0.80
Weight (kg) 69.2£12.2 65.5+£11.2 0.27
Height (cm) 157.8 +7.3 157.9 + 57 0.91
Total duration of anesthesia (min) 223.0+72.5 215.2 + 64.0 0.69
Duration of spontaneous ventilation (min) 12.6 + 6.1 99+27 0.047
Time until stopping anesthetic gases (min) 18.6 £ 9.5 158+ 5.6 0.20

the volume injected (p < 0.05), while in the
Lido group the opposite occurred: the volume
removed was always less than what was injected
into the cuff (p < 0.05) (Table 3).

The incidence of agitation at the time
of tracheal extubation was considerably less
in the Lido group (p = 0.022) than in the
Air group. In spite of greater incidence of
sore throats and hoarseness in the Air group
at the time of release from the PACU,
there was no notable difference between
the groups (p > 0.05). The incidence of
sore throats was significantly lower in the
Lido group than in the Air group, 24 hours
after extubation, while the incidence of
hoarseness in the postoperative evaluation
did not reveal any notable differences be-
tween the two groups (p = 0.07), despite
the fact that there was higher occurrence
in the Air group. The intensity of the com-
plaints of sore throat and hoarseness re-
vealed little difference between the groups
(p > 0.05), while the incidence of cough-
ing during the patients’ stay in the PACU
was low and very similar in the two groups
(p > 0.05) (Figure 1).

The serum concentration of lidocaine
did not differ significantly between the
times studied (p > 0.05). It was already de-
tectable 10 minutes after inflating the cuff
with local anesthetic and remained constant

throughout the study period (Table 4).

DISCUSSION
The pressure on the pilot balloon of the
tracheal tube, which is an indirect measure-

ment of the pressure exerted by the cuff

Table 2. Medians and first and third quartiles relating to cuff pressure (cmH,O), according to group and time

Group
Time Air Lido Statistical result
MO 20.00 [20.00; 20.00] 20.00 [20.00; 21.00] Air = Lido
M 30 30.00 [23.00; 32.00]** 19.00 [16.75; 26.30] Air > Lido
M 60 36.00 [30.00; 51.25]*! 21.00 [16.83; 27.60] Air > Lido
M 90 45.00 [34.00; 63.00]*t 22.40 [14.28; 30.88] Air > Lido
M 120 48.00 [38.00; 71;25]*t 25.00 [13.48; 27.95] Air > Lido
M final 48.00 [40.00; 89.00]*t 18.50 [12.15; 32.18] Air > Lido

Statistical result

MO <M30<M60<M90 <M 120 = M final

MO=M30=M60=M90 =M 120 = M final

M = minute; *p < 0.05 for the difference between groups at each time; 'p < 0.05 for the difference between times within the same group.

Table 3. Medians and first and third quartiles relating to the volumes injected (ml) and removed (ml) from tracheal tube cuffs, ac-

cording to group

Group
Time Air Lido Statistical result
Injected 5.0 [4.5; 5.6]* 6.5[5.0; 7.8]* A ok
Removed 8.0 [7.0; 10.0]" 5.0 [3.4; 6.0]* Air > Lido

Statistical result

Injected < Removed

Injected > Removed

*p < 0.05 for the difference between groups at each time; 'p < 0.05 for the difference between times within the same group.
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on the tracheal mucosa, is not routinely
determined, either by the anesthesiologist
or by the doctors and nurses who work in
intensive care units.'”?> Estimates of the cuff
pressure, obtained by squeezing the pilot
balloon, may not detect elevated pressure
in the cuff.?

Several methods have been proposed for
minimizing the elevation of cuff pressures
during N,O anesthesia, such as: use of tra-
cheal tubes with regulatory pressure valves
on the cuff, e.g. Brandt’s tracheal tube**?
and the Lanz balloon®, which preserve cuff
pressure stability but are much too expensive
for large scale usage; inflation of the cuff with
amixture of N,O/O, in proportions identical
to those used in anesthesia,”” which presents
the possibility of inconvenient deflation,
when stopping the inhalation of NZO;” use
of a tracheal tube with a cuff that is imperme-
able to N,O;** and filling the cuff with 0.9%
physiological solution.>?

With regard to inflating the cuff with
lidocaine, absence of changes in cuff volume
and consequently in cuff pressure is believed
to be the main cause of lower postoperative
laryngotracheal morbidity. However, in the
present study, unlike in studies using physi-
ological solution, continuous pressure readings
were made throughout the anesthesia using
N,O.1131518 The present study makes an
important contribution towards clarifying
the causes of lower incidence of postoperative
laryngotracheal complaints, when using local
anesthetic to inflate the cuff.

Initially, lidocaine in chlorohydrate form
was used in the cuff, at concentrations of 2%,
4% and 10%, and at doses of 200 to 500
mg.”'® Following that, it was observed that
previously warming the lidocaine'® and its
alkalinization'®" raised the velocity at which it
passed through the cuff membrane. This made
it possible to reduce the dosage of lidocaine
that would achieve the same inflation.'® The
use of high doses of lidocaine could exceed
the serum toxic concentrations of the drug
in the event of cuff rupture followed by rapid
absorption through the tracheal and bronchial
mucosa.'®

The diffusion mechanism through the
cuff membrane can be compared to the
mechanism for diffusion in the epidural
space.'” Increasing the non-ionized fraction
of the local anesthetic, through associat-
ing it with sodium bicarbonate, results in
increased penetration of the drug into the
nerve and quicker onset of nerve blockade.
It is reasonable to speculate that increasing
the non-ionized fraction could precipitate
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Figure 1. Incidence of agitation at the time of extubation and laryngotracheal morbidity pres-
ent in the post-anesthesia care unit and 24 hours after extubation, according fo group.

Table 4. Medians and first and third quartiles relating to the serum lidocaine concentra-
tion in the Lido group patients, according to time

Time Lidocaine concentration (pg/ml)
M 10 1.12 [1.03; 1.31]
M 60 1.08 [1.02; 1.16]
M 120 1.10[1.04; 1.19]
M final 1.12 [1.02; 1.47]

M = minute; p = 0.84.

quicker diffusion of the local anesthetic
through the cuff.

In experimental studies iz vitro, it was
demonstrated that the basic form of lidocaine
was only able to diffuse 65% of the original
dosage through the cuff membrane, over a
six-hour period. In the chlorohydrate form,
only 1% of the lidocaine was able to diffuse.'
With alkalinized lidocaine chlorohydrate,
the cuff became a reservoir for releasing local
anesthetic to the underlying tracheal tissue.'*'¢
In the proportions used in the present study
(19.0 ml of 2% lidocaine to 1.0 ml of 8.4%
sodium bicarbonate), the pH of the solution
changed from 6.92 (lidocaine chlorohydrate)
to 7.43 (alkalinized lidocaine), thereby
increasing the non-ionized fraction. This
enabled rapid passage of lidocaine through
the cuff membrane, thus allowing signifi-
cant lidocaine concentration in the patients’
blood samples just 10 minutes after inflation
(1.12 pg/ml). This concentration was com-
parable to the serum concentrations found at
other times of the study, including at the end

of anesthesia (1.12 pg/ml) (Table 4). It should
be stated that no accumulative effect was de-
tected in the lidocaine serum concentration.

Some precautions must be taken when
inflating cuffs containing lidocaine, because
of its greater viscosity, in comparison with air
or gas. The cuffs must be inflated more slowly
than usual, to ensure pressure equilibrium in
the system. The elasticity of the cuff tends to
force the lidocaine solution to return to the pilot
balloon when the inflating pressure is halted
and the cuff pressure may consequently fall.
One other detail is the need to empty the cuff
as fully as possible, as well as removing any air
bubbles that accumulate in the cuff at the time
of inflation, since these may expand with N,O
during anesthesia.

Patients undergoing gynecological and
plastic surgery were selected for this study
because they corresponded to the inclusion
or exclusion criteria. Moreover, the procedures
included in this study presented similar dura-
tion of surgery and could be compared with
regard to the total duration of anesthesia
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without notable differences between the
groups (Table 1).

No lubricant was used on the tracheal tube
for facilitating its passage past the vocal chords.
Cuff lubrication using lidocaine gel or spray
has been associated with increased adverse
phenomena at the time of awakening from
anesthesia induced by tracheal tubes'® and may
also rupture the cuff.** However, cuff lubrica-
tion with water-soluble gel, in association with
alkalinized lidocaine, increases tracheal tube
tolerance and reduces the incidence of post-
operative sore throats.” The use of nasogastric
probes during and after surgical operations
has also been associated with significantly
increased incidence of postoperative sore
throats,®> which is the reason why their use
was among the criteria for excluding patients
from the present study.

The behavior of the pressure within the
cuff when filled with lidocaine had not previ-
ously been studied, and doubts had been raised
as to the capacity of lidocaine to reduce laryn-
gotracheal morbidity following extubation.
The present study has demonstrated that fill-
ing the cuff with lidocaine prevents significant
rises in cuff pressure during anesthesia using
N,O (Table 2).

On the other hand, in the group with the
air-inflated cuff, despite an initial pressure that
was set well below the critical pressure of 30
cmH, O, the cuff pressure equaled the tracheal
artery capillary pressure after administering
N,O for only 30 minutes. Subsequently, it
reached high mean values of around 48 cmH,0
by the end of administering the anesthesia.

Due to the high insolubility of N, O in the
blood, induced by a low blood-gas partition
coefficient, it causes a pressure differential
between the blood and the inflated cuff. This
is because, while nitrogen diffuses slowly from
within the cuff, N, O diffuses rapidly to within
it, thereby creating the well-documented phe-
nomenon of excessive pressure.>”%

Conflicting results regarding the relation-
ship between high pressure and the occur-
rence of laryngotracheal morbidity have been
obtained.??*34%> There seems to be a strong
correlation between the incidence of microul-
ceration in the tracheal mucosa area that is
in contact with the cuff and the incidence of
postoperative sore throats.?

Several studies have shown lower inci-
dence of sore throats when the cuff pressure
is maintained below 30 cmH,0.>3>3¢%7
Nonetheless, even when maintaining the cuff
pressure below 30 cmH, O, it is still possible to
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alter the vein and lymphatic pressures of the
trachea, which are, respectively, 16 cmH,0
and 4 to 6.5 cmH,0.® Consequently, cuff
pressures greater than these values can cause
tracheal mucosa congestion and edema, which
will increase the occurrence of clinical symp-
toms after extubation.

During general anesthesia, lidocaine has
been used with the intention of suppressing
the cough reflex; as an auxiliary in anesthesia,
in order to prevent hemodynamic disturbances
during intubation and in the recuperation phase
of anesthesia; and in an attempt to prevent
postoperative sore throats. To effectively sup-
press coughing requires a high lidocaine serum
concentration® of around 3 Ug/ml, which can
be achieved through intravenous injection of
1 to 2 mg/kg of the drug.* However, lidocaine
administered intravenously can produce seda-
tion and prolong the process of awakening from
anesthesia.'s4

It has been suggested that sore throats
are caused by the activation of tracheal pain
receptors.'! The proposal of continuous ap-
plication of local anesthetic to block these
nociceptive receptors would therefore seem
logical, in an attempt to reduce the incidence
of sore throats.

Aside from preventing hyperinflation of
the cuff, another advantage of using lidocaine
inside the cuff is the reduction in laryngotra-
cheal morbidity. There was a notable increase
in tracheal tube tolerance, as demonstrated
by the lower incidence of agitation (Figure 1),
and also a notably lower rise in systolic arterial
pressure at the time of extubation. The sig-
nificantly lower time needed for spontaneous
ventilation in the Lido group (Table 1) is prob-
ably due to the greater communication with
and collaboration of the patients in this group
on awakening from anesthesia. This resulted
from less discomfort caused by the cuff while
in contact with the trachea, which allowed
earlier extubation than in the Air group. There
was also a notable reduction in sore throats
24 hours after extubation (Figure 1).

With regard to coughing, there was low
incidence with minimal differences between
the groups (Figure 1). This was possibly due
to the fact that the serum concentration
needed for effective prevention of this morbid-
ity was not achieved.

Studies have shown that, with lidocaine
used in the cuff, patients present lower
incidence of bucking at the time of extuba-
tion," since there is higher tolerance for both
tracheal®® and tracheotomy tubing'? and

lower incidence of sore throats.”"*® Following
tracheal extubation, this morbidity appears in
15% to 80% of the cases,'>'®3? while in the
present study the incidence was 44% in the Air
group and 8% in the Lido group (Figure 1).
Lidocaine use does not diminish the degluti-
tion reflex, thus confirming the effect that the
local anesthetic has on the nociceptive recep-
tors, without the prolonged use of anesthesia,
which can cause vocal chord paralysis.'®

Lidocaine alkalinized with sodium
bicarbonate further reduces the incidence
of sore throats''®" following tracheal
extubation, in comparison with cuffs filled
with lidocaine.!!1315-18

The frequency of sore throats and hoarse-
ness (Figure 1) at the time of discharge from
the PACU was lower in the Lido group, and
this continued to be the case regarding the
incidence of hoarseness 24 hours after extuba-
tion (Figure 1). In spite of the fact that there
is some clinical value to these findings of a
reduction in patient discomfort, the difference
in the results between the two groups did not
reach statistical significance.

The results from the present study were
irrefutable. This was so much so that, in cases
requiring anesthesia using N, O in which it is
not possible to determine pressure alterations,
as in head and neck surgery, the normal rou-
tine in our service has been altered such that
2% alkalinized lidocaine for filling the tracheal
tube cuff, instead of air, has now become
standard practice.

CONCLUSIONS
During artificial ventilation using a mix-

ture of oxygen and nitrous oxide, inflation of
tracheal tube cuffs of large residual volume
and low pressure using 2% alkalinized lido-
caine, in comparison with cuffs inflated with
air, prevented the occurrence of a significant
rise in cuff pressure and gave rise to greater
tracheal tube tolerance and lower incidence
of postoperative sore throats. Aside from
that, it promoted a significantly smaller rise
in systolic arterial pressure immediately after
tracheal extubation.

On the other hand, the incidence of cough-
ing was not reduced and no notable differences
in the incidence of sore throats or hoarseness
at the time of discharge from the PACU, or
in the occurrence of hoarseness during the
first 24 hours post-operation, were observed.
Also, no significant differences were detected
in the diastolic arterial pressure or heart rate at
the time of tracheal extubation.
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RESUMO

Efetividade e seguranca dos balonetes de tubos traqueais preenchidos com ar versus
preenchidos com lidocaina: ensaio clinico randomizado

CONTEXTO E OBJETIVO: Os tubos traqueais s&o dispositivos utilizados para manutencdo da ventilagdo.
A hiperinsuflacdo do balonete do tubo traqueal, causada pela difusdo do éxido nitroso (N,O), pode
deferminar lesdes traqueais, que se manifestam clinicamente como odinofagia, rouquiddo e tosse. A
lidocaina, quando injetada no balonete do tubo traqueal, difunde-se através de sua parede, determinando
agdo anestésica local na traquéia. O obijetivo foi avaliar a efetividade e a seguranca do balonete do
tubo traqueal preenchido com ar comparado com o balonete preenchido com lidocaina, considerando
os desfechos: sintomas cardiovasculatérios (HAS, taquicardia); odinofagia, tosse, rouquidéo e tolerdncia
ao tubo traqueal.

TIPO DE ESTUDO E LOCAL: Estudo clinico prospectivo, realizado no Departamento de Anestesiologia da
Faculdade de Medicina da Unesp, campus de Botucatu.

METODOS: A pressdo do balonete do tubo traqueal foi medida, entre 50 pacientes, antes, 30, 60, 90 e
120 minutos apés o inicio da inalagéo de N,O anestésico. As pacientes foram distribuidas aleatoriamente
em dois grupos: Air, em que o balonete foi inflado com ar para obtencdo de pressdo de 20 cm H,0, e Lido,
em que o balonete foi preenchido com lidocaina a 2% mais bicarbonato de sédio a 8,4% para obtengdo
da mesma pressdo. O desconforto antes da extubagdo, e manifestacdes clinicas como dor de garganta,
rouquiddo e tosse foram registrados no momento da alta da unidade de cuidados pés-anestésicos, e dor
de garganta e rouquiddo foram avaliadas também 24 horas apés a anestesia.

RESULTADOS: Os valores da press@o no balonete em G2 foram significativamente menores do que os de
Air em todos os tempos de estudo, a partir de 30 minutos (p < 0,001). A propor¢do de pacientes que
reagiu ao tubo traqueal no momento da desintubagdo foi significantemente menor em Lido (p < 0,005).
A incidéncia de odinofagia foi significantemente menor em Lido no primeiro dia de pés-operatério
(p < 0,05). A incidéncia de tosse e rouquiddo ndo diferiu entre os grupos.

CONCLUSOES: Durante ventilagéo artificial, empregando-se a mistura de oxigénio e N,O, a insuflagéo do
balonete com lidocaina 2% alcalinizada impede que ocorra aumento significante da press@o no balonete e
determina maior toleréncia ao tubo traqueal e menor incidéncia de odinofagia no pés-operatério, podendo
entdo ser considerada mais segura e com maior efetividade.

PALAVRAS-CHAVE: Intubagdo endotraqueal. Tosse. Faringite. Rouquiddo. Lidocaina.




