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Background: Hyperinflation of endotracheal tube cuff causes tracheal mucosal damage and underinflation
increases the risk of pneumonia. The current practice on inflation of endotracheal tube cuff in the intubated
patients hospitalized at Siriraj Hospital uses the estimation method. The authors determined appropriateness
of such current practice and developed an appropriate procedure for inflation of endotracheal tube cuff in
intubated patients.

Material and Method: The endotracheal tube cuff pressures of 34 intubated patients in Siriraj Hospital were
measured by manometer once daily. Inflation of the endotracheal tube cuffs of 20 patients was done and the
volume of air required to optimize the intracuff pressure of 25 cmH 0 was recorded. The intracuff pressure was
measured every one hour for eight consecutive hours in the patients who had initial intracuff pressure of 25
cmH,0 and 30 cmH 0. The nurses in the experimental wards used a manometer as a guide to inflate endotra-
cheal tube cuff until the intracuff pressure was 30 cmH O every eight hours, whereas the control wards used
conventional procedures to inflate the endotracheal tube cuff. The endotracheal tube cuff pressures of the
patients in both groups were measured twice daily.

Results: Only 34% of intracuff pressure measurements were 20-30 cmH 0. The mean volume of inflated air
required to achieve an intracuff pressure of 25 cmH,0 was 7.1 ml. An initial intracuff pressure of 30 cmH O
decreased to 20 cmH 0 at 7 to 9 hours after inflation. The rate of optimum endotracheal tube cuff pressure was
90.5% in the group guided by manometer and 31.8% in the conventional procedure group (p < 0.001, RR
2.85, 95% CI 2.44-3.32).

Conclusion: Inflation of endotracheal tube cuff should be guided by manometer to achieve a pressure of 30
cmH 0 every eight hours.
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Therefore, it is recommended that endotracheal tube
cuff pressure should be within 20 to 30 cm H,0"-> 9,

Many hospitalized patients need endotracheal
intubation. An inflation of the endotracheal tube

cuff is important to secure the tube in position in the
trachea to prevent self-extubation. The effects of en-
dotracheal tube cuff pressure are well documented. Hy-
perinflation of endotracheal tube cuff causes tracheal
mucosal damage subsequent to restricted capillary
blood flow!® and underinflation of the cuff increases
pulmonary aspiration risk leading to pneumonia®.
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Estimation of endotracheal tube cuff pressure by
finger palpation of the external balloon is one of the
methods currently used in the clinical setting. It was
shown that an inflation of endotracheal tube cuff to
achieve optimum pressure by experienced healthcare
personnel or using finger palpation of the external
balloon or inflating a particular air volume was not ac-
curate, and the use of direct measurement of cuff pres-
sure by manometer is recommended”!). A survey of
64 acute care hospitals in the northeastern United States
revealed that intracuff pressures were measured every
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8 to 12 hours or daily with a recommended maximum
range of 20 to 30 cm H,O"?. The current practice on
inflation of endotracheal tube cuff in the intubated
patients hospitalized in general wards of Department
of Medicine, Siriraj Hospital is estimating endotracheal
tube cuff pressure by finger palpation of the external
balloon or inflating 5 ml of air. The frequency of in-
flating endotracheal tube cuff varies from once daily to
every other day or when the external balloon of the
endotracheal tube cuff is soft. The objectives of the
present study were to determine an appropriateness of
such current practice and to develop appropriate pro-
cedure for inflation of endotracheal tube cuff in the
intubated patients.

Material and Method
Determination of frequency of optimum endotracheal
tube cuff pressure

Thirty-four hospitalized patients with indwell-
ing endotracheal tubes in 10 general medical wards in
Siriraj Hospital between August and October 2006
were included. The endotracheal tube cuff pressure of
each patient was measured by manometer (VBM
Medizintecnik GmbH) once daily until the endotracheal
tube was removed. The data were analyzed by descrip-
tive statistics.

Determination of the volume of air required to opti-
mize the endotracheal tube cuff pressure
Inflation of the endotracheal cuff of 20 patients

Cuff Pressure (cmH50)
35

was done and the volume of air required to optimize
the endotracheal tube cuff pressure to 25 cmH,O was
recorded and analyzed by descriptive statistics.

Determination of the kinetics of endotracheal tube
cuff pressure

The cuffs of endotracheal tubes of three
patients were inflated until the cuff pressure achieved
25 cmH, O and the cuff pressure was measured every
one hour for eight consecutive hours. The cuffs of
the endotracheal tubes of another three patients were
inflated until the cuff pressure achieved 30 cmH O and
the cuff pressure was measured every one hour for
eight consecutive hours.

Assessment of frequency of optimum endotracheal
tube cuff pressure between the two procedures

This experiment was conducted in December
2006. The nurses in three general wards were instructed
to use the manometer as a guide to inflate the endo-
tracheal tube cuff until the intracuff pressure was 30
cmH, O every eight hours (experimental wards). Another
seven general wards used the conventional procedures
to inflate the endotracheal tube cuff (control wards).
The investigators measured the endotracheal tube cuff
pressure of the intubated patients in all general medi-
cal wards twice daily until the endotracheal tubes were
removed. The rates of optimum intracuff pressure
between both groups of the general medical wards
were compared by chi-square statistics.
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Fig. 1 Kinetics of endotracheal tube cuff pressure (cmH,0) for 8 consecutive hours
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Table 1. Comparison of frequency of optimum endotracheal tube cuff pressure between the two procedures

3 Experimental 7 Control
Wards Wards
Number of Patients 20 39
Number of Intracuff Pressure Measurements 200 387
Number of Measurements with Intracuff Pressure 20-30 cmH,O 181 (90.5%) 123 (31.8%) p <0.001
RR 2.85
(95%ClI
2.44-3.32)
Number of Measurements with Intracuff Pressure > 30 cmH,O 7 (3.5%) 83 (21.4%)
Number of Measurements with Intracuff Pressure <20 cmH,O 12 (6%) 181 (46.8%)
Range of Intracuff Pressure 10-34 cmH,O 4-120 cmH,0

Results
Frequency of optimum endotracheal tube cuff pres-
sure

The endotracheal tube cuff pressures of 34
patients (188 measurements) revealed that 33% of the
measurements were between 20 and 30 cmH20, 51.6%
of the measurements were lower than 20 cmH,O and
15.4% of the measurements were higher than 30
cmH,O. The lowest intracuff pressure was 5 cmH,O
and the highest intracuff pressure was 55 cmH,O.

The volume of air required to optimize the endotra-
cheal tube cuff pressure

The mean volume of inflated air required to
achieve an intracuff pressure of 25 cmH,O was 7.1 ml,
a standard deviation was 1.8 ml, the smallest air volume
of 4.5 ml and the largest air volume was 12 ml. No asso-
ciation between the air volume required to achieve an
intracuff pressure of 25 cmH,O and the type of endo-
tracheal tube, gender & age & body weight of the
patients was observed.

Kinetics of endotracheal tube cuff pressure

The decrements of endotracheal tube cuff
pressure over eight hours are shown in Fig. 1. An initial
endotracheal tube cuff pressure of 25 cmH, O decreased
to 20 cmH,O at 4 to 5 hours after inflation whereas an
initial endotracheal tube cuff pressure of 30 cmH,O
decreased to 20 cmH,O at 7 to 9 hours after inflation.

Frequency of optimum endotracheal tube cuff
pressure between the two procedures

The endotracheal tube cuff pressures of the
patients in the experimental wards and those in the
control wards are shown in Table 1. The rate of optimum
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endotracheal tube cuff pressure was 90.5% in the group
guided by the manometer and 31.8% in the conven-
tional procedure group (p <0.001, RR 2.85,95% CI 2.44-
3.32). The rates of low endotracheal tube cuff pressure
and high endotracheal tube cuff pressure were also
significantly higher in the conventional procedure
group. The lowest endotracheal tube cuff pressure
was 4 cmH, O and the highest endotracheal tube cuff
pressure was 120 cmH,O in the conventional proce-
dure group. Healthcare personnel who used the mano-
meter as a guide for inflating the endotracheal tube
cuff indicated that the procedure was quite simple and
convenient, and it took only one minute to do so.

Discussion

The authors’ observations confirmed the
findings of the previous reports that an inflation of
endotracheal tube cuff by experienced healthcare per-
sonnel or using finger palpation of the external balloon
or inflating a particular air volume was insufficient to
achieve optimum cuff pressure"”'V. Most of the intu-
bated patients whose endotracheal cuffs were inflated
by the current procedures were at risk of tracheal mu-
cosal ischemia due to hyperinflation and pneumonia
due to underinflation of the endotracheal tube cuff.
The authors also observed that it was not possible to
recommend an inflation of endotracheal tube cuff with
a particular air volume since there was no association
between the air volume required to achieve an intracuff
pressure of 25 cmH, O and the type of endotracheal
tube, gender & age & body weight of the patients. The
mean volume of air required to optimize the endotra-
cheal tube cuff pressure of 25 cmH,O in the present
study was 7.1 ml. The observed value was more than 4
ml in the previous report®. This might be due to a
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difference in the type of endotracheal tube. The present
study on kinetics of endotracheal tube cuff pressure
revealed that endotracheal tube cuff pressure needed
to be measured and refilled every eight hours and the
recommendation on checking the endotracheal cuff
pressure once daily'® was not valid in the present
settings. The authors also showed that using the ma-
nometer as a guide to inflate the endotracheal tube cuff
until the intracuff pressure was 30 cmH,O every eight
hours led to a significantly higher rate of endotracheal
tube cuff pressure within the recommended range of
20-30 cmH,O. Healthcare personnel who used the
manometer as a guide for injecting air into the cuff
were satisfied with the procedure and it took only one
minute to do this. Many patients who received con-
ventional procedures for inflating endotracheal tube
cuff were at an increased risk of tracheal mucosal
ischemia and pneumonia due to hyperinflation or
underinflation of the endotracheal cuff similar to the
observations made earlier. Therefore, the current pro-
cedures for inflating the endotracheal tube cuff should
be abandoned since some patients had very low
intracuff pressure and some patients had extremely high
intracuff pressure up to 120 cmH,O. A limitation of the
present study was the authors did not compare the
ultimate outcomes of the patients who had optimum
endotracheal tube cuff pressure with those who had
intracuff pressures outside the recommended range.

Based on the aforementioned observations,
the authors recommend that inflation of endotracheal
tube cuff should be guided by the manometer to
achieve an intracuff pressure of 30 cmH,O every eight
hours.

The aforementioned observations and recom-
mendation were presented to Siriraj Hospital adminis-
trators in January 2007. The recommendation was
adopted as a clinical practice policy for all medical
wards and the hospital has provided a manometer for
each medical ward since February 2007.
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