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ABSTRACT 

 

Background: The endotracheal tube (ETT) cuff pressure must be kept within the range of 20 to 

30 cmH2O in order to prevent tube displacement and air leakage, maintain the circulation 

of the tracheal capillaries, and prevent the aspiration of oral and gastric contents to the 

lower parts of the respiratory tract. This study aimed to determine the ETT cuff pressure 

and appropriate intervals for measuring it in patients admitted to intensive care units 

(ICUs). 

 

Methods: This descriptive cross-sectional study was conducted on 100 patients after cardiac 

surgery with general anesthesia admitted to ICUs between May and November 2017. For 

each research unit, the ETT cuff pressure was measured twice at a 6-hour interval using a 

cuff pressure manometer. Descriptive (ie, mean, standard deviation, and frequency 

distribution) and inferential (ie, t-test, Pearson, and ANOVA) statistics were used to 

describe the data. All the ETT cuff pressure measurements were performed with a 

calibrated manometer. The data were analyzed using the SPSS software, version 22.0. 

 

Results: The mean ETT cuff pressure was 38.3 ± 24.9 cmH2O. In the first measurement, the ETT 

cuff pressure was normal in only 17% of the subjects, while this figure increased to 78% 

after the 6-hour control period and cuff-pressure correction. There was a significant 

relationship between the number of days of intubation and the ETT cuff pressure in both 

first (P = 0.003) and second (P = 0.01) measurements. 

 

Conclusions: The ETT cuff pressure often exceeds the recommended normal range, which can 

serve as a reminder that it may be necessary to control it at shorter intervals to avoid 

complications caused by increases or decreases in the cuff pressure. (Iranian Heart Journal 

2020; 21(3): 33-39) 
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he endotracheal tube (ETT) is the most 

commonly used artificial airway for 

providing short-term respiratory 

support when the patient’s respiratory problem 

cannot be eliminated by other noninvasive 

procedures. 
1, 2

 An important aspect of airway 

management in a patient with the ETT is 

monitoring the cuff in order to minimize 

possible complications as most of the ETTs 

used for adults have a cuff at their ends. 
3,4

 The 

cuff is inflated in order to allow breathing with 

positive pressure without a loss of the tidal 

volume and prevent tube displacement and the 

aspiration of oral and gastric contents. 

Therefore, managing the ETT cuff pressure is 

one of the most important factors to be 

considered in patients undergoing mechanical 

ventilation. 
5
 An excessive increase in the ETT 

cuff pressure can cause damage to the tracheal 

wall, nerve damage, tracheal stenosis, tracheal 

fistulae, and hoarseness so that an increase in 

the pressure of the ETT cuff to more than 65 

cmH2O can result in ischemia and tracheal 

injury within 15 minutes. 
6
 The most common 

complications in patients after extubation are 

sore throat and hoarseness, which have been 

reported in 15% to 80% of cases. 
7
 

Complications such as airway obstruction and 

laryngeal edema after extubation due to high 

cuff pressures in patients in the intensive care 

unit (ICU) are estimated to be present in 2% to 

16% of cases. 
7,8

 The main pathophysiology in 

postoperative tracheal stenosis is high ETT 

cuff pressure, chronic inflammation, and 

fibrosis, which occur in 19% of intubations. 
9
 

On the other hand, a low ETT cuff pressure 

causes a 50- to 100-mL decrease in the tidal 

volume, tube displacement, and self-

extubation in patients under mechanical 

ventilation. 
3,7

 The ETT is one of the main risk 

factors for developing ventilator-associated 

pneumonia, whose mortality rate is estimated 

to range between 2% and 70% and can be 

caused by low cuff pressures and subsequent 

aspiration. 
10-12

 Measuring the pressure in the 

pilot balloon of the ETT cuff can be a good 

criterion for the pressure that the cuff imposes 

on the tracheal mucosa. 
13

 The cuff pressure 

for pressure-induced complications to occur is 

also estimated to be about 30 to 50 cmH2O. 
3
 

What is considered in most studies to be the 

target cuff pressure is 20 to 30 cmH2O. 
6,7,14,15

 

The American Society of Thoracic and 

Infectious Diseases recommends a cuff 

pressure of 25 cmH2O, which ensures 

mechanical ventilation and the prevention of 

aspiration and blood flow to the tracheal 

capillaries. 
16

 In different sources, the 

appropriate interval for measuring the cuff 

pressure with a manometer varies from every 

4 hours to 12 hours. 
17

 The cuff pressure is 

controlled at least at each shift using a 

manometer. The studies in this area have 

shown that controlling the cuff pressure every 

6 hours and maintaining it in the range of 20 

to 30 cmH2O prevents tracheal intubation 

complications. 
4
 It is recommended that if the 

cuff pressure is intermittently monitored, 

measuring intervals should be less than every 

8 hours. 
18

 Therefore, cuff pressure in 

mechanically ventilated patients may 

increase or decrease, both of which can be 

harmful. What usually ensues is prolonged 

mechanical ventilation and ICU and hospital 

lengths of stay as well as additional invasive 

procedures such as surgery, all of which 

increase the cost of hospitalization. 
19,20

 

Therefore, the purpose of this study was to 

determine the ETT cuff pressure in intubated 

patients and appropriate intervals for its 

measurement. 
 
 

METHODS 
 

This descriptive cross-sectional study was 

conducted on 100 patients after cardiac 

surgery with general anesthesia admitted to 

ICUs in Rajaie Cardiovascular Medical and 

Research Center between May and 

November 2017. The sample size was 
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determined as 73 patients based on the study 

of Sole et al 
13

 with a mean cuff pressure of 

0.25 ± 1 cmH2O with a 95% confidence 

interval (CI). For higher validity, the sample 

size was increased to 100. The inclusion 

criteria were age above 18 years and an ICU 

stay of at least 24 hours, In the event of 

weaning from mechanical ventilation or any 

change in its settings compared with those at 

the beginning of the study, performing a 

suction half an hour before the sampling, 

removing the ETT and, manipulating the cuff 

during the study, the subjects were excluded 

from the study. The participants for the study 

were selected through convenience sampling. 

For each research unit, the ETT cuff pressure 

was measured twice at a 6-hour interval using 

a cuff pressure manometer and variables such 

as age, sex, the body mass index (BMI), and 

the number of days of intubation were 

recorded. Demographic data were collected 

through medical records of the patients. The 

cuff pressure was measured using a calibrated 

manometer (Posey Co, Arcadia, California), 

which measures the pressure from 0 to 120 

cmH2O with a precision of 2 cmH2O. 
14

 In 

the first measurement, the manometer 

pressure was read and recorded in cmH2O at 

the inspiration phase. Then, with the 

inhalation or exhalation, the cuff pressure 

was adjusted to 25 cmH2O; and after 6 hours, 

the cuff pressure was again measured and, if 

necessary, adjusted to the normal range. 

Descriptive (ie, mean, standard deviation, and 

frequency distribution) and inferential (ie, t-

test, Pearson, and ANOVA) statistics were 

used to describe the data. All significance 

levels were defined as a P value of less than 

0.05. The normal range of the cuff pressure 

was considered to be 20 to 30 cmH2O. 

Repeated-measures analysis of variance 

(ANOVA) was applied to investigate the 

extent of changes in the measurements. 

Through the use of the SPSS software, 

version 22.0, the Pearson test was employed 

to investigate the relationship between the 

quantitative variables and the ETT cuff 

pressure, the independent t-test for the binary 

qualitative variable (sex), and ANOVA for 

the detection of variables with than 2 states. 
 

 

RESULTS 
 

The current research was conducted on 100 

patients at a mean age of 45 ± 20 years, with 

the lowest age of 18 years and the highest 

age of 86 years. The patients were 47% 

female (n = 47) and 53% male (n = 53). The 

type of surgery on the patients is listed in 

Table 1. The mean BMI of the patients was 

25.26 ± 4.33, with a minimum of 17.77 and 

a maximum of 31.50. The average number 

of days on mechanical ventilation was 3 ± 1 

days, with a minimum of 2 days and a 

maximum of 12 days. 
 
Table 1: Distribution of the patients hospitalized in the 

ICU based on the type of surgery 
 

Type of Surgery 
Frequency 

Number(%) 

CABG + valve surgery 38(38%) 

Only CABG surgery 47(47%) 

Only valve surgery 15(15%) 

Total 100(100%) 

 
ICU, Intensive care unit: CABG, Coronary artery bypass 
grafting surgery 
 

The cuff pressure in the first measurement was 

below 20 cmH2O in 34 (34%) patients, normal 

(20–30 cmH2O) in 17 (17%), and above 30 

cmH2O in 49 (49%), while the cuff pressure in 

the second measurement was below 20 

cmH2O in 9 (9%) patients, normal in 78 

(78%), and above 30 cmH2O in 13 (13%). 

The mean ± standard deviation of the cuff 

pressure was 38.3 ± 2 4.9 cmH2O (CI = 95%, 

upper limit = 42.41, and lower limit = 30.63) 

in the first measurement and 23.4 ± 7 cmH2O 

(CI = 95%, upper limit = 27.66, and lower 

limit = 24.34) in the second measurement. In 

the first measurement, the lowest and the 

highest cuff pressures were 11 and 125 

cmH2O, respectively, while they were 18 and 
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62 cmH2O in the second measurement. The 

cuff pressure was within the normal range in 

17% of the first measurement, whereas it rose 

to 78% in the second measurement. The 

ANOVA test indicated that this difference 

was significant (P < 0.005). 

The Pearson test was used to investigate the 

relationship between the cuff pressure and 

the quantitative variables (ie, age, the BMI, 

and the number of days of intubation); the 

results showed a significant relationship 

between the number of days of intubation 

and the cuff pressure in both first (P = 

0.003) and second (P = 0.01) measurements. 

Additionally, the relationship between the 

BMI and the cuff pressure was significant in 

both first (P = 0.006) and second (P = 0.02) 

measurements. Nonetheless, there was no 

significant relationship between age and the 

cuff pressure in both first (P = 0.06) and 

second (P = 0.94) measurements. 

First, the Kolmogorov–Smirnov test was 

used to investigate the normal distribution of 

the differences. The distribution of the 

differences based on this test was normal (P 

= 0.25). The independent t-test also showed 

no significant relationship between the cuff 

pressure and sex. An investigation of the 

relationship between the cuff pressure and 

the type of surgery via the ANOVA test 

revealed no significant relationship between 

these 2 variables (Table 2). 

 
Table 2: Comparisons of the condition of the 

endotracheal tube at the 2 intervals 
 

Level of 
Endotracheal 

Cuff 
Pressure 
(cmH2O) 

First 
Measurement 

Before 
Correcting the 
Cuff Pressure 

Second 
Measurement 

After 
Correcting the 
Cuff Pressure 

<20 34(34%) 9(9%) 

20-30 17(17%) 78(78%) 

>30 49(49%) 13(13%) 

Total 100 100 

Mean±SD 38/25±54/88 23/4±7 

Test* P<0.005  

* Repeated measure ANOVA 
 

The Wilcoxon statistical test showed a 

significant difference between the mean 

pressure of the ETT cuff before and after the 

correction of the cuff pressure (P = 0.001) 

(Table 4). 
 

 

DISCUSSION 
 

As a principle, maintaining the airway is the 

first step of treatment in all patients who are 

in a critical life-threatening condition and 

experience a loss of consciousness or 

respiratory problem. 
6
 Intubation is the 

method employed in emergencies. Due to the 

fact that the ETT cuff is a major source of 

complications related to artificial airways, it 

is essential to monitor and control it 

accurately and at appropriate intervals. In the 

present research, the ETT cuff pressure in the 

first measurement was normal in only 17% of 

the patients, and this figure increased to 78% 

after the 6-hour control period and cuff-

pressure correction. Further, our statistical 

test indicated that this difference was 

significant. Although the mean cuff pressure 

was 25 cmH2O in the second measurement, 

the pressure was still below 20 in 9 patients 

and above 30 in 13 patients. This finding, 

also reported in a study by Rose et al, 
18

 could 

indicate that a non-regular measurement of 

the ETT cuff pressure should be a routine. It 

can also indicate that the control of the cuff 

pressure, despite the availability of facilities 

for monitoring with a manometer, is often 

carried out and estimated by touching the 

pilot balloon, whose precision is questioned 

according to the results of studies by Nasiri et 

al, 
21

 Stwart et al, 
22

 Zand et al, 
23

 Hoffman et 

al, 
24

 and Liu et al. 
25

 Moreover, when an 

estimated cuff-pressure control was used in 

these studies, it was above 30 cmH2O. In this 

study, despite the 6-hour control period, the 

cuff pressure was still 22% out of the normal 

range, which could be a reminder that the 

prevention of complications caused by 
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increases or decreases in the cuff pressure 

may require the control of cuffs at shorter 

intervals. As was demonstrated in a study by 

Mousavi et al, 
6
 despite a 6-hour cuff-

pressure control period, the cuff pressure was 

not within the normal range in 18% of the 

cases assessed. 

 
 
Table 3: Relationship between the cuff pressure and the quantitative and qualitative variables 

Variable First Measurement Second Measurement 

Sex 
Male 
Female 

36.37±20.81 
33.08±23.41 

23.87±6.81 
24.06±3.19 

P* 0.43 0.85 

Type of Surgery 
CABG + valve surgery 
CABG surgery 
Valve surgery 

42.83±28. 08 
37.65±25.96 
28.71±22. 93 

24.83±3.40 
26.04±9.58 
25.86±5.41 

P** 0.47 0.78 

* t-test 
** ANOVA 
CABG, Coronary artery bypass graft surgery 
 
Table 4: Comparisons of the mean of the endotracheal tube cuff pressure and the core body 

temperature before and after the correction of the cuff pressure in the patients hospitalized in 
the intensive care unit 

Variable 

Before Correcting 
Correcting the Cuff 

Pressure 

After Correcting 
the Cuff Pressure P value* 

Mean±SD Mean±SD 

Endotracheal tube cuff pressure 45.43(6.58) 27.78(3.73) 0.001 

Core body temperature 37.5(0.5) 37.4(0.5) 0.001 

* Wilcoxon test 
 

 

The relationship between the cuff pressure 

and the number of days of intubation showed 

that a significant relationship between these 2 

variables, which is compatible with the 

results of the studies by Sole et al 
13

 and 

Nseir et al.
 14

 In the study by Nseir and 

colleagues, 
14

 the relationship between the 

number of days of intubation and a decreased 

ETT cuff pressure was explained by the fact 

that low-volume and high-pressure cuffs 

became porous after a few days. 

Additionally, the authors concluded that the 

non-administration of sedatives to patients 

undergoing mechanical ventilation, coughing, 

and patient-ventilator asynchrony increased 

the airway pressure, leading to cuff deflation 

and decreased cuff pressure over time. The 

relationship between the BMI and the cuff 

pressure was statistically significant in our 

study. Still, this relationship was not 

statistically significant in a study by Hoffman 

et al, 
24

 who investigated the relationship 

between the cuff pressure and the height of 

patients. Perhaps this issue, as was stated in a 

study by Hamilton and Grap, 
26

 is due to the 

anatomical and physiological differences in 

patients, necessitating different amounts of 

air to achieve the target pressure of the ETT 

cuff. Chiming in with the results reported by 

Hoffman et al, 
24

 we also found no significant 

relationship between the cuff pressure and 

age and sex. Furthermore, in line with some 

previous studies,
 3,6,11

 our male patients 

outnumbered their female counterparts. 

Although the purpose of this study was not to 

determine the effect of patient movements 

and nursing care on the ETT cuff pressure, it 

can be noted that as was described in a study 

by Sole et al, 
13

 factors such as suctioning and 

patient movements can cause a temporary 

increase in the cuff pressure. In addition, such 

factors as the patient’s body temperature, 
18

 

the position of the head, 
7
 and the size of the 

ETT and its position, 
12

 which we did not 
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evaluate in the present study, may explain the 

abnormalities in the cuff pressure despite its 

6-hour control period. These results 

emphasize the significance of the regular 

monitoring of the cuff pressure and the 

variables that can influence it. 
 

 

CONCLUSIONS 
 

In most cases in the present investigation, 

the ETT cuff pressure exceeded the 

recommended normal range because it was 

often adjusted based on clinical judgments. 

This can be a reminder that the prevention of 

complications caused by rises or falls in the 

cuff pressure may necessitate pressure 

control at shorter intervals or continuously. 
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