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Association between core body temperature and mean airway
pressure with endotracheal cuff pressure in intubated
patients of emergency department
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ABSTRACT

Background & Objective: Endotracheal intubation is routinely performed in the critical situations. In order
to prevent microaspiration and tracheal injury endotracheal cuff pressure is important to remain constant
between 20 and 30 cmH,0. Positive pressure ventilation, duration of intubation, body temperature, and
body movements can alter endotracheal cuff pressure. This survey was conducted to evaluate core body
temperature and cuff pressure relation with airway pressure simultaneously.

Methods: This was a descriptive analytic study conducted from March 2018 to July 2018 on 150
intubated patients in the emergency department. All were ventilated with SIMV mode and had Ramsi
sedation level of 2-3. Mean airway pressure was measured simultaneouly with core body temperature
measurement from ventilator monitor. All these parameters were measured 10 times each hour and
documented.

Results: There was a statistically meaningful relation between airway pressure and cuff pressure in the
primary evaluation (P=0.02, r=0.19), while none of the subsequent evaluations showed meaningful relation
(P>0.05). No significant relation was found between cuff pressure and core body temperature in any of the
measurements (P>0.05).

Conclusion: The pressure of cuff should be checked repeatedly after intubation because of substantial
variation over time. Factors other than core body temperature and airway pressure can influence cuff
pressure.
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INTRODUCTION

Endotracheal intubation is routinely performed
in the critical situations.! For preventing
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of procedure. Increased cuff pressure can cause
tracheal membrane injury including erosion,
inflammation, cartilage rings softening, tracheal
dilation, bleeding, infection, tracheal narrowing,
on the other hand inadequate cuff inflation, lower
than 18cm H,O, can culminate in aspiration of
upper airway secretions to lungs.* To prevent
complications, endotracheal cuff pressure should be
measured and documented in several intervals.> As
to the best of our knowledge there is no study that
evaluates core body temperature and cuff pressure
relation with airway pressure simultaneously this
survey was conducted.

METHODS

It was a descriptive analytic study. In a
period of six months from March 2018 to July
2018. Ethic committee of Tabriz University of
Medical Sciences approved this study with ethic
number of IR.TBZMED.REC.1395.303. As no
intervention was done on patients, and patients
were all intubated no consent was required.
All information was kept secret. All intubated
patients who were ventilated with SIMV mode in
the emergency department of Tabriz Imam Reza
hospital, 150 patients, entered the study. All the
patients had Ramsi sedation level of 2-3. Core
body temperature was measured with American
GENIUS2  electronic  thermometer through
tympanic membrane with holding 3-5 seconds,
the Celsius degrees (°C) was used. Mean airway
pressure was measured hourly simultaneous
with core body temperature measurement from
ventilator monitor. The material of endotracheal
cuff was Supa (Iran company), and endotracheal
cuff pressure was measured by MALLINCKROET
GMBH WEST GERMANY with cm H,O at the end
of expiration while the patients” Ramsi level of
sedation was 2-3 and patients” heads were aligned
with body axes.

All these parameters were measured each hour
for 10 times and documented. The measurements
were done by trained last year emergency medicine
residents who were not involved in the study. The
relation of core body temperature and tracheal
tube cuff was measured. The relationship between
mean airway pressure and cuff pressure was also
calculated; two parameters (mean airway pressure
and temperature) were subsequently compared
with cuff pressure. All parameters were measured
in supine position while heads were aligned with
body axes, and room temperature was kept 21-24
degree Celsius. Entrance criteria were age above
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18 years, being intubated in previous 48 hours,
absence of external ear infection or trauma, and
tympanic membraneinjury. Patients withincreased
airway pressure or underlying lung diseases,
chest trauma, pneumothorax, atelectasis, history
of tracheomalasia, pneumonia, asthma, neck and
chest tumour or lymphadenopathy were excluded
from the study. Collected data were analysed with
descriptive and statistical methods using Version
17 SPSS. Results were reported with frequency
(percent), Mean, Standard deviation (SD), and
mood (Interquartile range). The normality of
data was evaluated using Kolmogorov-Smirnov
test. The relation between variables was analyzed
through linear regression and spearman correlation
statistics. For assessing changes of variables over
time, repeated measurements were used in this
study P-value <0.05 was defined as meaningful.

Demographic findings were reported mean+SD
and percent according to the variables. In order to
determine relation between core body temperature
and mean airway pressure with cuff pressure,
linear regression and Pierson correlation coefficient
were used. P value less than 0.05 was considered
meaningful.

RESULTS

From patients that contributed in the study
84(56%) were male and 66(44%) were female. Total
number of participants were 150. The median of
patients’” heart rate was 94/min and the median
of blood pressure was 120 mmHg for systole and
80mmHg for diastole. Rapid sequence intubation
(RSI) method was used for intubating 133 patients
(89.3%) and for 16(10.7%) patients crash method
was used. Cuff pressure changes over time (from
first measurement to tenth) were statistically
meaningful (P<0.0001) (Table-I).

The variation of core temperature of patients
was not statistically meaningful from first
measurement to the last one (P=0.212). The median
of first measurement’s interquartile range (IQR)
was 37.6°C and the 10th measurement median
of IQR was 37.1°C (Table-1). The least median of
airway pressure was 11.5cm H,O and maximum
was 11.7cm H,O. The airway pressure of patients
did not have noticeable changes over time (P=698).
There was a statistically meaningful relation
between airway pressure and cuff pressure in the
primary evaluation (P=0.02, r=0.19), while none
of subsequent evaluations showed meaningful
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Table-I: Variation of data during time.

Cuff Pressure

Median (IQR) mmHg

Core Body Temperature
Median (IQR) Celsius degree

Airway Pressure

Median (IQR) cmH,0

1st measurement

100(110-90)

2nd measurement 40(40-30)
3rd measurement 30(30-30)
4th measurement 30(30-25)
5th measurement 30(30-25)
6th measurement 30(30-25)
7th measurement 30(30-25)
8th measurement 30(30-25)
9th measurement 30(30-25)
10th measurement 30(30-25)
P-value <0.0001*

37.6(37.1-36.7)
37.1(37.5-36.8
37.1(37.5-36.8
37.1(37.5-36.8
37.1(37.4-36.9
37.1(37.4-36.8
37.2(37.4-36.9

37.2(37.4-37)
37.2(37.4-36.9)
37.1(37.3-36.9)

0.212

—_——— o =2

11.5(14.2-9.6)
11.5(13.5-9.7)
11.5(13.6-9.5)
11.6(13.8-9.6)
11.5(13.6-9.9)
11.5(13.5-9.5)
11.7(13.5-9.8)
11.6(13.7-9.6)
11.6(13.6-10)
11.7(13.6-9.7)
0.698

IQR: Inter Quartile Range.

relation (P>0.05); which means that neither core
body temperature nor airway pressure can predict
cuff pressure (Table-II). No significant relation
was found between cuff pressure and core body
temperature in any of the measurements (P>0.05).
The median cuff pressure was 75mmHg in first
measurement. This was measured after inflation
of cuff with 10 millilitres of room air. When
the measured cuff pressure was higher than 25
mmHg it was adjusted to 25 mmHg. The variation
of cuff pressure was 15 in 2nd evaluation of cuff

Table-II: Relation between cuff pressure and
core body temperature and airway pressure.

Variables g
Core temperature 1.56 0.22

P-value

1st measurement

Airway pressure -0.89  0.02*
2nd measurement Core temperature -0.82 046
Airway pressure -040  0.27

3rd measurement Core temperature 0.63 0.33
Airway pressure -020  0.25
Core temperature -0.94 015
Airway pressure -0.1 0.54
Core temperature 0.02 097
Airway pressure 0.09 045
Core temperature 045 048
Airway pressure -0.001  0.99
Core temperature -057  0.67
Airway pressure 0.07 074
Core temperature 1.52  0.05
Airway pressure 0.004 097
Core temperature 083 032
Airway pressure 005 071
10th measurement Core temperature 1.05 013

Airway pressure -0.12  0.26

4th measurement

5th measurement

6th measurement

7th measurement

8th measurement

9th measurement

*meaningful.
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pressure. The medians of subsequent variations
from 3rd to 10th measurement were all 5 mmHg
(Table-I1I).

DISCUSSION

The major findings of our study was that
endotracheal cuff pressure changes over time in
the patients of emergency department. This is
contrary to core body temperature and airway
pressure both of which did not alter meaningfully.
One of the unique features of our study was that
the endotracheal cuff pressure was measured for 10
times in the emergency department. Measurements
were also simultaneously compared with core body
temperature and airway pressure. Previous studies
had evaluated cuff pressure in the operating room
or ICU. Different studies have studied variables
affecting cuff pressure including tracheal tube
material, gas composition that cuff is inflated with,
position of the patient and body temperature. A

Table-III: Changes of cuff pressure during 10 times
measurement compared with primary
measurement (25mmHg).

Cuff Pressure Variation P-value
Median(IQR)

1st measurement 75(85-65) <0.0001
2nd measurement 15(15-5) <0.0001
3rd measurement 5(5-5) <0.0001
4th measurement 5(5-0) <0.0001
5th measurement 5(5-0) <0.0001
6th measurement 5(5-0) <0.0001
7th measurement 5(5-0) <0.0001
8th measurement 5(5-0) <0.0001
9th measurement 5(5-0) <0.0001
10th measurement 5(5-0) <0.0001
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survey conducted on patients who underwent
neurosurgical procedures, cuff pressure was
measured with manometer in different positions.
Three positions that cuff pressure was evaluated
were head on pins, the end of procedure, before
extubation. A meaningful drop of cuff pressures
was notable from the primary position (supine) to
extubation time. Additionally, a substantial drop in
the cuff pressures was discovered in patients who
were prone from their primary intubated position
(supine) comparing with other three following time
points.® Tracheal tube cuff pressure was elevated
significantly in patients who were mechanically
ventilated with positive pressure.* Tracheal tube
cuff pressure was measured in 70 patients, cuff
pressure was higher than standard values in 51.4%
of patients and lower in 28.6%, and just in 20% it was
within normal range. Measured cuff pressure had
a meaningful positive relation with temperature
over time, according to Saleh and colleagues’
survey.” Another study that evaluated the effect
of body temperature on cuff pressure in patients
who underwent cardiopulmonary bypass in France
showed that decreased body temperature decreases
tracheal cuff pressure. In this study 44 patients were
studied and pulmonary artery blood temperature
was measured compared in two groups of patients,
normo thermic which was defined 35-36 °C and
hypotermic 28 to 32 °C.”

The population of our study was higher and we
evaluated airway pressure as well; but we had
not measured pulmonary artery temperature. The
findings of these two studies were in contrast with
our results in which a meaningful relation was not
detected. Another study which encompassed 259
intubated patients, 65% of patients had cuff pressure
more than standard, which was subsequently
decreased to 20%. Following cuff pressure
adjustment, there was a meaningful relation
between cuff pressure and mean body temperature,
but no relation between core body temperature and
cuff pressure alteration.! The results of our study
is similar to this study as core body temperature
was not associated with cuff pressure changes
according to our findings; but we did not evaluate
mean body temperature which was found as a
relating factor in this study. A linear relation was
found between maximum airway pressure and cuff
pressure in Nasir et al.’s study. In this study cuff
under inflation was experienced by more than half
of intubated patients and above 70% experienced
overinflation, and 44% experienced both. Lack of
sedation and period of intubation were related to
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under inflation, while no cause was identified for
over inflation. These findings showed variable cuff
pressure in patients who are in ICU.? Tracheal tube
material affects cuff pressure according to a study”
An in vitro method to measure permeability of
gases through a cuff membrane of tracheal tube
in conditions relevant to its clinical uses”. This
study showed the positives of inflating cuff with
combination of nitrous oxide and oxygen compared
with air, which increases the cuff pressure.’’ As cuff
pressure increased considerably in the patients,
but did not have meaningful relation with core
body temperature and tracheal pressure it seems
that other factors might contribute to variations in
cuff pressure. According to Miure et al existence of
nitrogen in cuff affects on cuff pressure. This might
be the reason of altercation in cuff pressure in our
study; but further studies are required to evaluate
the effects of nitrogen on cuff pressure.

Strength and Limitations of this study: To the
best of our knowledge this was the first study that
evaluated cuff pressure simultaneously with both
airway pressure and core body temperature. As
regards limitations of the study; it was conducted
in a single hospital which might be an obstacle
for concluding a result to be administrable to all
patients. The measurements were done for just 10
hours so it can not be an evidence of relation for
longer periods of time. The measurements were
done by different emergency medicine residents
over time, although they were all trained and they
were in final year of residency program, this might
affect the results. Therefore, we recommend further
studies evaluate the parameters by single person.

CONCLUSION

The pressure of cuff should be checked repeatedly
after intubation because of substantial variation
over time. Factors other than core body temperature
and airway pressure can influence cuff pressure.

Acknowledgment: We are grateful to all who
participated in this study. Our deep appreciation
goes to data collectors, supervisors, and
administrative staff of Emergency Department
of Imam Reza Hospital, Tabriz, Iran. This article
was written based on dataset of Maryam Barzegar
Jalali’s Medical Specialty degree thesis entitled,
“Association between core body temperature
and mean airway pressure with endotracheal
cuff pressure in intubated patients of emergency
department”. This study was registered in Tabriz
University of Medical Sciences (No: 94/3-6/12).

www.pjms.org.pk 1251



Endotracheal cuff pressure

Conflict of interests: The author(s) declare that they
have no competing interest.

Funding/Support: This study was supported
by Road Traffic Injury Research Center, Tabriz
University of Medical Sciences, Tabriz, Iran. Special
thanks to the Research Vice Chancellor of Tabriz
University of Medical Sciences for financial support
for this study.

REFERENCES

1. Soleimanpour H, Panahi JR, Mahmoodpoor A, Ghafouri
RR. Digital intubation training in residency program, as an
alternative method in airway management. Pak ] Med Sci.
2011;27(2):401-404.

2. Lizy C, Swinnen W, Labeau S, Poelaert ], Vogelaers D,
Vandewound K, et al. Cuff pressure of endotracheal tubes
after changes in body position in critically ill patients treated
with mechanical ventilation. Am ] Crit Care. 2014;23:el-€8.
doi: 10.4037/ ajcc2014489.

3. Ziyaeifard M, Ferasatkish R, Alizadehasl A, Faritous Z,
Alavi SM, Pouraliakbar H, et al. Effect of various patient
positions on endotracheal tube cuff pressure after adult
cardiac surgery. Res Cardiovasc Med. 2017;6:34-37.
doi: 10.4103/rcm.rem_13_17.

4. Valencial M, Chan S, Wong C, Cherng C. Determining an
optimal tracheal tube cuff pressure by the feel of the pilot
ballon: A training course for trainees providing airway care.
Acta Anaesth Taiwan. 2009;47(2):79-83. doi: 10.1016/5S1875-
4597(09)60028-X.

5. Valencia M, Ferrer M, Farre R, Navajas D, Badia J, Nicolas
J, et al. Automatic control of tracheal tube cuff pressure
in ventilated patients in semirecumbent position: A
randomized trial. Crit Care Med. 2007;35(6):11-17. doi:
10.1097/01.CCM.0000266686.95843.7D.

Pak J Med Sci

September - October 2019 Vol. 35 No. 5

6. Athiraman U, Gupta R, Singh G. Endotracheal cuff pressure
changes with change in position in neurosurgical patients.
Int J Crit Illn Inj Sci. 2015;5(4):237. doi: 10.4103/2229-
5151.170841.

7. Souza Neto EP, Piriou V, Durand PG, George M, Evans
R, Obadia JF, et al. Influence of temperature on tracheal
tube cuff pressure during cardiac surgery. Acta
Anaesthesiol Scand.1999;43(3):333-337. doi: 10.1034/j.1399-
6576.1999.430315.x.

8. Sharifi A, Khatoni A, Rezaei M. Is there a relationship
between core body temperature and changes of endotracheal
tube cuff pressure? J Crit Care Nurs. 2014;7(2):102-109.

9. Nseir S, Brisson H, Marquette CH, Chaud P, Di Pompeo C,
Diarra M, et al.Variations in endotracheal cuff pressure in
intubated critically ill patients: Prevalence and risk factors.
Eur ] Anaesthesiol. 2009;26(3):229-234.

10. Miura M, Suzuki T. An in vitro method to measure
permeability of gases through a cuff membrane of tracheal
tube in conditions relevant to its clinical uses. Tokai ] Exp
Clin Med. 2009;34(2):42-47.

Author's Contribution:

ZP, HS, FR and RME conceived, designed and did
statistical analysis & editing of manuscript.

AM, HS & MP did data collection and manuscript
writing.

HS did review and final approval of manuscript.

Authors:

1.  Zahra Parsian,
Emergency Medicine Research Team,
2. Farzad Rahmani,
Aging Research Institute,
3.  Ata Mahmoodpoor,
Anesthesiology Research Team,
4.  Mahboob Pouraghaei,
Emergency Medicine Research Team,
5.  Maryam Barzegar Jalali,
Students’ Research Committee,
6.  Robab Mehdizadeh Esfanjani,
Neurosciences Research Center,
7. Hassan Soleimanpour,
Road Traffic Injury Research Center,
1-7: Tabriz University of Medical Sciences,
Tabriz, Iran.

www.pjms.org.pk 1252


https://doi.org/10.1097/01.CCM.0000266686.95843.7D
https://dx.doi.org/10.4103%2F2229-5151.170841
https://dx.doi.org/10.4103%2F2229-5151.170841
https://www.ncbi.nlm.nih.gov/pubmed/?term=Souza Neto EP%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Piriou V%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durand PG%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://www.ncbi.nlm.nih.gov/pubmed/?term=George M%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans R%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans R%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obadia JF%5BAuthor%5D&cauthor=true&cauthor_uid=10081541
https://doi.org/10.1034/j.1399-6576.1999.430315.x
https://doi.org/10.1034/j.1399-6576.1999.430315.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nseir S%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brisson H%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marquette CH%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaud P%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Di Pompeo C%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diarra M%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Durocher A%5BAuthor%5D&cauthor=true&cauthor_uid=19244697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nesir+S%2C+Brisson+H%2CMarquette+C%2CChaud+P+%2CPompeo+C%2CDiarra+M%2Cet+al.Variations+in+endotracheal+cuff+pressure+in+intubated+critically.J+anaesth.2009%3B26(3)%3A229-34
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miura M%5BAuthor%5D&cauthor=true&cauthor_uid=21318997
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suzuki T%5BAuthor%5D&cauthor=true&cauthor_uid=21318997
https://www.ncbi.nlm.nih.gov/pubmed/21318997
https://www.ncbi.nlm.nih.gov/pubmed/21318997

	_ENREF_30
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_28
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK15
	OLE_LINK6
	OLE_LINK7
	OLE_LINK9
	OLE_LINK8
	OLE_LINK1
	OLE_LINK2
	OLE_LINK14
	OLE_LINK13
	OLE_LINK12
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_ENREF_35
	_ENREF_36
	_ENREF_37
	_ENREF_38
	_ENREF_39
	_ENREF_40
	_ENREF_18
	_Hlk6251497
	_Hlk6251560
	_Hlk6261368
	_GoBack
	_Hlk6261485
	_Hlk6265253
	_Hlk6262843
	_Hlk6266573
	_Hlk6264029
	_Hlk6265892
	_ENREF_16
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK13
	OLE_LINK10
	OLE_LINK16
	_GoBack
	OLE_LINK1
	OLE_LINK10
	OLE_LINK2
	OLE_LINK18
	_GoBack
	OLE_LINK15
	_GoBack
	_Hlk511420702
	_Hlk511170604
	_Hlk518511714
	_Hlk511008518
	_Hlk524470142
	_Hlk524470326
	_Hlk512989504
	_Hlk9470976
	_Hlk8174534
	_GoBack
	_Hlk8151665
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_GoBack
	bau1
	_GoBack
	4-u1.0-B978-1-4160-6189-2..00092-5--bib3
	OLE_LINK23
	_GoBack
	baep-author-id5
	baep-author-id6
	baep-author-id7
	baep-author-id8
	baep-author-id9
	baep-author-id10
	d37504e1577
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_GoBack
	_ENREF_10

