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ABSTRACT

Objective: To compare mean endotracheal tube cuff pressures generated using two endotracheal tube cuff inflation methods;
Just-Seal versus Stethoscope-Guided in patients undergoing elective surgery under general Anaesthesia.

Study Design: Quasi-experimental study.

Place and Duration of Study: Anesthesia Department, Combined Military Hospital, Rawalpindi Pakistan, from Jan to Jul 2021.
Methodology: A total of 100 patients undergoing elective surgery under general endotracheal tube anaesthesia between 18-60
years of age of either gender were included. Patients were equally allocated (n=50 each) to two Groups, A (Just Seal Group)
and B (Stethoscope Guided Group). In the Group-A method, the air was injected until no air leak could be heard. The pressure
was measured using a “Portex cuff pressure manometer”. In the Group-B method, a stethoscope bell was placed on the
thyroid lamina, and harsh breath sounds were auscultated during ventilation. Cuff was inflated till the sounds changed to
smooth sounds. The pressure was measured and then noted down.

Results: Among 100 patients, 39 % were males, and 61 % were females. The mean endotracheal cuff pressure in Group-A was
39.90+3.19 centimetres of water and 28.42+3.52 centimetres of water, with Group-B (p-value of 0.001).

Conclusion: Post-intubation cuff pressure measured in patients undergoing elective surgery under general anaesthesia of the

just seal group is higher than that in the stethoscope-guided group.
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INTRODUCTION

Endotracheal Tubes are used in General Anes-
thesia to maintain oxygenation and are available in
different lengths and lumens. The distally present cuff
is inflated to maintain a proper seal to keep flow dyna-
mic and prevent aspiration. However, overinflation of
the seal can cause cough and throat irritation in most
patients.! Though there are many causes for post-
operative sore throat, for example, female gender,
young age, traumatic tracheal Intubation, and prolon-
ged Intubation,? not many of these can be altered
except for high endotracheal tube (ETT) cuff pressure
used to create a seal.3* The seal helps in preventing air
leakage and pulmonary aspiration.> The anaesthesia
safety profile has improved a lot in recent times,
decreasing morbidity and mortality. However, the
incidence of certain complications is still very high; for
example, post-operative sore throat has an incidence
from 21% to 71.8%.6¢ Though higher pressure would
make a better seal, helping to achieve these goals, it is
limited by the fact that tracheal capillary blood
pressure is approximately 30cm H2O.! Studies have
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shown that if pressures are higher than 30cm H2O,
then blood flow to the tracheal mucosa is compro-
mised; it is completely stopped at pressures of 5cm
H20.789

This high cuff pressure is one of the most com-
mon causes of tracheal mucosal injuries, which may
sometimes lead to severe complications like tracheal
erosion and fistula.1?

The study was conducted further to improve the
method for assessment of cuff inflation, especially
when pressure measuring devices are not available,
and to reduce the pressures generated, and therefore,
decrease the complications associated with high cuff
pressures; we will compare the inflation pressures by
‘Just Seal with Stethoscope Guided Method” for cuff
inflation.

METHODOLOGY

This study was conducted at the Anaesthesia
Department, Combined Military Hospital, Rawalpindi
Pakistan, from January to July 2021. Permission from
the Ethical Review Committee (178/7/21) was taken
from the Hospital.

The sample size was calculated using the WHO
sample size calculator version 1.0. Sample size was 100,
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(n=50 per Group), level of significance was kept as (a)
5%, power of the test (1-p) 80%, anticipated population
(p1= cuff pressure) 38.8% and test value of population
(p2= cuff pressure) 29.64%.1 Sampling was done using
a non-probability consecutive sampling technique.

Inclusion Criteria: Patients of either gender, aged 18
to 60 years, ASA Class I or II, undergoing elective sur-
geries under general anaesthesia requiring endotra-
cheal Intubation, nil per oral for at least 6 hours were
included in the study.

Exclusion Criteria: Patients requiring regional anaes-
thesia, obese patients (BMI >30), anticipated difficult
Intubation and pregnant females were excluded from
the study.

Random allocation of the patients was done into
two Groups (Group-A and Group-B), with 50 patients
in each Group by lottery method. As per the study
protocol, the procedure was properly explained and
written informed consent was taken from the patients.
In addition, a detailed pre-anaesthesia assessment was
done of all the patients a day before surgery.

On the day of surgery, patients were prepared for
surgery, standard monitoring was initiated, pre-oxy-
genation was done, and general anaesthesia was admi-
nistered as per institutional protocols. General anaes-
thesia was induced using an IV anaesthetic agent
(Propofol 2mg/kg), and relaxation was achieved using
IV Atracurium (0.5mg/kg). Once intubating conditions
were achieved, cuffed ETT (size 7.5 for males; 7.0 for
females) was inserted under direct laryngoscopy.The
endotracheal cuff was then filled with air using either
of the two approaches mentioned. In the Just-Seal
method (Group-A), the cuff was filled with air until no
air leak could be heard. The pressure was measured
using a “Portex cuff pressure manometer”. In the ste-
thoscope Guided method (Group-B), a stethoscope bell
was placed on the thyroid lamina, and harsh breath
sounds were auscultated during ventilation. Cuff was
inflated till the sounds changed to smooth sounds. The
pressure was measured and then noted down.

Statistical Package for Social Sciences (SPSS) ver-
sion 25.0 was used for the data analysis. Mean and
standard deviation were calculated for quantitative
variables, ie., age, weight and cuff pressure. Fre-
quency and percentage were considered for qualitative
variables, i.e., gender. Groups were compared for the
pressure generated using an independent sample t-
test. The p-value of <0.05 was considered statistically
significant.

RESULTS

The mean age of the study population was
42.19+9.61 years. The mean age of patients in Group-A
was 42.06+10.13 years, and in Group-B was 42.60+9.45
years, as shown in Table-I.

Table-I: Age Distribution in Study Groups (n=100)

‘Just Seal” Group ‘Stethoscope Guided’
Age _ -
s (n=50) Group (n=50)
y n (%) n (%)
18-40 25 (50.0) 25 (50.0)
41-60 25 (50.0) 25 (50.0)
Mean+SD 42.06+10.13 years 42.60+9.45 years

Among 100 patients, 39.0% were males and 61.0%
were females (Table-II).

Table-II: Gender-wise Distribution in Study Groups(n=100)

‘Just Seal” Group ‘Stethoscope Guided’
Gender (n=50) Group (n=50)
n (%) n (%)
Male 22 (44.0) 17 (34.0)
Female 28 (56.0) 33 (66.0)

We found the mean endotracheal cuff pressure in
the Just-Seal method was 39.90£3.19 cm H20O and
28.42+3.52 cmH20, with the Stethoscope-Guided me-
thod (p-value=0.001), as shown in Table-III.

Table-III: Comparison of Endotracheal Tube Cuff Pressures
produced by Just-Seal Versus Stethoscope-Guided Method in
Study Groups (n=100)

“Just Seal” ’Steth.osco’pe
Group (n=50) el p-value
Group (n=50)
Mean+SD Mean+SD
Cuff pressure 39.90+3.19 28.42+3.52 0.001
(cmH20)
DISCUSSION

The main aim of endotracheal Intubation is to
maintain and secure a definitive airway when there is
a risk of danger to airway patency and the chance of
aspiration.’1> The precise cause of airway symptoms
developing after Intubation is yet unknown; however,
cuff site mucosal damage is an important causative
factor for tracheal damage.'¢1” The post-operative sore
throat is usually not because of any infectious process
but because of the release of underlying inflammatory
mediators, which is evident by the release of mito-
chondrial DNA. Alzahrani et al. suggested a minimum
cuff pressure of 25 cm H2O to prevent aspiration and
leaks.? An increase in cuff pressure of greater than 30
cmH20 can cause a decrease in tracheal capillary
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pressure. In addition, it may result in tracheal ischemia
depending on the amount of pressure the cuff deve-
lops and the total contact time. Hence, a target of 20 to
30 cmH20 of cuff pressure is recommended by most
anesthesiologists to prevent such complications.’® ETT
having high volume-low pressure cuffs is preferred
due to the risk of possible cuff-related complications .
However, it may also have its complications. The
methods commonly used for the inflation of the cuff of
an endotracheal tube in the clinical setting are; the use
of sealing pressure, inflation of the cuff to a specific
pressure (25 cm H20), and another method by cuff
pressure estimation by finger palpation.

We have conducted this study to compare mean
endotracheal tube cuff pressures generated by using
the two endotracheal tube cuff inflation methods, i.e.,
Just-Seal versus Stethoscope-Guided, in patients un-
dergoing elective surgery under General Anaesthesia.
In this study, we have found the mean endotracheal
cuff pressure in the Just seal method was 39.90£3.19
cmH20 and 28.42+3.52 cmH20 with the Stethoscope-
Guided method (p-value of 0.0001). Kumar et al. sho-
wed that using the Just Seal method of cuff inflation
resulted in the generation of higher cuff pressures.!!
The mean pressure in the Just seal method was
38.80cm H20+£5.93 and 29.64cm H20+1.84, with the
Stethoscope guided method (p-value of <0.05).6

Liu et al. observed that the use of the manual
balloon palpation method by anaesthetists resulted in a
cuff pressure of 30cm H2O in only 69% of the cases.l”
Many pressure-regulating devices have been invented
to control ETT cuff pressures, but their accessibility is
not common. It has been noted that after three minutes
of intubation, there is a drop in cuff pressure. Sole et al.
have reported a drop in cuff pressure from 2lcm of
H20 to 17cm H20O over 3 hours, showing the difficulty
in maintaining optimal cuff pressure.’ There is no
reliable method to ensure the ETT cuff pressure is
inside the suggested range. However, various methods
were used to guarantee proper cuff inflation, like
minimal leak technique, minimal occlusive volume,
inflation of ETT cuff to a minimum pressure level, use
of stethoscope-guided cuff inflation and inflation of
cuff with an undetermined volume of air.1%20

Overinflation of the cuff may have catastrophic
outcomes. Stein et al. reported that the tracheal
mucosal blood stream was lessened at an expanded
cuff pressure above 30cm H20O and stopped when the
cuff pressure was more than 50cm H20.2! It has been
seen that, beyond 50cm H2O, blood movement to the

tracheal mucosa is obstructed, which may cause severe
tracheal diseases, like ulcerations which may lead to
tracheal stenosis, rupture and acquired tracheoeso-
phageal fistula.’® On the other hand, underinflation of
the cuff is associated with an increased danger of air
escape and aspiration of gastric and oral pharyngeal
secretions.’ If the cuff pressure is kept at less than
20cm H2O0, there is an increased chance of aspiration, a
major cause of illness, death, extended length of hos-
pital stays, and a surge in hospital care costs. Accor-
ding to this study, the second maximum incidence of
main airway-related grave events is caused by aspira-
tion. However, hoarseness, dysphagia, and sore throat
are less serious complications that are more prevalent.
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LIMITATION OF STUDY

An ideal quiet environment may not have been
achieved during listening for air leakage and during
auscultation for turbulent flow, which may have affected the
amount of air injected.

CONCLUSION

This study concluded that post-intubation cuff pressure
measured in patients undergoing elective surgery under
general anaesthesia of the ‘just seal’ group is greater than
that in the ‘stethoscope-guided” group. Therefore, we recom-
mend that stethoscope-guided cuff pressure measurement be
used during tracheal Intubation to decrease the complica-
tions associated with high cuff pressures, especially when a
manometer is unavailable.
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