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Endotracheal intubation is a common intervention 
in the critically ill. Although this process is not without 
potential harm (such as that it can be associated with the 
use of sedatives or the application of positive pressure 
ventilation), the endotracheal tube (ETT) itself is 
rarely considered a potential source of morbidity. 
Cuffed devices are regularly employed to ensure a 
tight seal within the subglottic tracheal structures. This 
is aimed at preventing macro-aspiration and allows the 
application of moderate to high positive pressures. In 
this respect, adequate tracheal cuff function is arguably 
a key facet of this intervention.

Modern polyvinylchloride ETTs have a large cuff 
that conforms to the shape of the trachea, producing 
an effective seal with a relatively low pressure. 
Of note, high-volume low-pressure cuffs have a 
significant advantage over low-volume equivalents, in 
that as long as the wall of the cuff is not stretched, 
the intra-cuff pressure should closely correlate 
with tracheal mucosal pressure1. Although high-
volume low-pressure cuffs are associated with fewer 
complications, these devices may still cause serious 
tracheal injury if the ‘optimal’ intra-cuff pressure 
is exceeded. This is particularly the case if used for 
prolonged periods of time, such as in the intensive 
care unit (ICU)2.

Multiple complications associated with high cuff 
pressures have been reported3–7, including tracheal 
mucosal ischaemia, mucosal inflammation, stridor 
post-extubation, tracheal ulceration, granulation and 
stenosis, tracheo-oesophageal fistula, tracheomalacia 
and tracheal rupture. In contrast, common difficulties 
experienced with low cuff pressures include8 inad-
equate ventilation due to loss of tidal volume and 
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SUMMARY
The application of tracheal cuff pressure monitoring is likely to vary between institutions. The aim of this study 
was therefore to review current evidence concerning this intervention in the intensive care unit (ICU) and to 
appraise regional practice by performing a state-wide survey. Publications for review were identified through 
searches of PubMed, EMBASE and Cochrane (1977 to 2014). All studies in English relevant to critical care 
and with complete data were included. Survey questions were developed by small-group consensus. Public 
and private ICUs across Queensland were contacted, with responses obtained from a representative member 
of the medical or nursing staff. Existing literature suggests significant variability in tracheal cuff pressure 
monitoring in the ICU, particularly in the applied technique, frequency of assessment and optimal intra-cuff 
pressures. Twenty-nine respondents completed the survey, representing 80.5% (29/36) of ICUs in Queensland. 
Twenty-eight out of twenty-nine respondents reported routinely monitoring tracheal cuff function, primarily 
employing cuff pressure measurement (26/28). Target cuff pressures varied, with 3/26 respondents aiming for 
10 to 20 cmH2O, 10/26 for 21 to 25 cmH2O, and 13/26 for 26 to 30 cmH2O. Fifteen out of twenty-nine reported 
they had no current guideline or protocol for tracheal cuff management and only 16/29 indicated there was 
a dedicated area in the clinical record for reporting cuff intervention. Our results indicate that many ICUs 
across Queensland routinely measure tracheal cuff function, with most utilising pressure monitoring devices. 
Consistent with existing literature, the optimum cuff pressure remains uncertain. Most, however, considered 
that this should be a routine part of ICU care.
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micro-aspiration, potentially resulting in ventilator 
associated complications. Monitoring of tracheal cuff 
function, typically through an assessment of intra-cuff 
pressure, represents a logical approach to avoiding 
complications. Many methods have been described 
in the literature to achieve this, such as pilot balloon 
finger palpation, minimal occlusive volume, minimal 
audible leak, minimal occlusion pressure (using a 
manometer), the Lanz pressure-regulating valve, the 
Brandt tube system and use of a dedicated pressure 
transducer system1,9.

However, largely due to the lack of systematic 
evidence, tracheal cuff monitoring is likely to differ 
widely in critical care practice. In particular, the 
technique, staff responsible, optimal intra-cuff pres-
sure and documentation may be very variable, with 
some institutions utilising guidelines for cuff man-
agement and others being more ad hoc. In view of 
this heterogeneity, planning and implementation 
of robust clinical trials in this area is problematic, 
although many practitioners still report significant 
anecdotal concern about this intervention. To further 
inform these questions, we conducted a systematic 
review of existing publications in this area, in addition 
to undertaking a survey of tracheal cuff monitoring 
practices in ICUs across Queensland.

METHODS

Systematic review
Publications for inclusion in this review were ob-

tained from searches of the PubMed and EMBASE  
databases (1977 to 2014). We also checked the Coch-

rane Library to determine if any prior systematic re-
views had been performed in this area. The following 
search terms were used: “tracheal cuff monitoring”, 
“tracheal cuff pressure”, “tracheal cuff monitoring 
techniques”, “intensive care” and “critical illness”. We 
sought to extract data that examined a) the spectrum 
of tracheal cuff pressure monitoring techniques 
used in the ICU, b) craft groups responsible for this 
intervention, c) the frequency of cuff monitoring (if 
performed), d) controlled trial data comparing dif-
ferent monitoring techniques in the ICU and e) safe 
intra-cuff pressures. If no data were available in the 
critically ill, publications from other settings (such 
as the operating theatre or animal studies) were rev-
iewed.

Studies involving the following topics were ex-
cluded: pre-hospital intubation and cuff pressures, 
oesophageal intubation, use of an alternative cuffed 
device (laryngeal mask airway, Combitube™, double-
lumen ETT or endobronchial device), inflator use, use 
of lignocaine, airway pressure-related changes, high 
frequency oscillation, in vitro animal studies, anaes-
thetic studies including nitrous oxide, paediatric 
studies, novel devices, position changes affecting cuff 
pressures and cuff pressures for different surgical in-
terventions and any specific subgroup of critically ill 
patients. We included publications written in English 
and, where available, complete data extraction. No 
established tools to assess study methodology were 
applicable in this setting, although each reference 
was graded as low (observational studies, survey), 
medium (controlled experimental studies) or high 
(randomised controlled trials) quality.

 

FiGuRe 1: Study selection.



Table 1
Tracheal cuff monitoring practices in ICU: techniques and frequency

Authors Title Type of Study Intervention Major Findings Conclusion Quality

Crimlisk J 
et al11

Artificial airways: 
a survey of cuff 
management 
practices

Descriptive 
survey

 • Survey of 64 acute 
care hospitals in the 
USA 

 • Respondents=93 
critical care units

 • 59 adult/34 paediatric

 • Minimal occlusive volume 
and minimal leak test used 
frequently in adult patients 
(36%)

 • 93% measure cuff function 
every 8/12/24 hours

 • Recommended cuff pres-
sure 20–30 mmHg

 • 41% reported cuff defla-
tion as routine practice

 • Most respondents did not 
routinely deflate cuffs

 • Only 64% used manom-
eters for cuff pressures

 • Nurses mainly respon-
sible for these interven-
tions

Low

Vyas D et al14 Measurement 
of tracheal tube 
cuff pressure in 
critical care

Observational 
study/survey

 • 32 patients from one 
hospital (General and 
Cardiothoracic ICU)

 • 24 ICUs within the 
region surveyed

 • 62% of tracheal cuff pressures 
were above the recommended 
value (18 to 24 cmH2O)

 • 75% of ICUs never checked 
tracheal tube cuff pressures

 • 8% checked them occa-
sionally and 17% regularly

 • Critically ill patients are 
vulnerable to tracheal 
injury due to prolonged 
intubation

 • Cuff pressures should 
be measured regularly

Low

Burke N et 
al12

National survey 
of the routine 
measurement of 
tracheal tube cuff 
pressure in ICU

Telephone 
survey/audit 
at Mayday 
University 
Hospital

 • 79 ICUs across UK
 • Questionnaire 

enquiring about cuff 
pressure measure-
ment, frequency and 
target cuff pressures

 • 66% of cuff pressures 
were between 20–30 
cmH2O (recom-
mended)

 • 22% > 30 cmH2O
 • 12% < 20 cmH2O
 • Highest recorded was 

70 cmH2O

 • 68% of ICUs routinely 
measured tracheal cuff 
pressures. Frequency 
varied from once per day 
to once per shift. No uni-
formity in the target cuff 
pressure

 • Recommend cuff pres-
sure should be meas-
ured routinely

Low

Bhatta et al25 Awareness and 
monitoring of 
tracheal tube 
cuff pressure in a 
multidisciplinary 
intensive care 
unit

Audit: 1st part 
questionnaire, 
2nd part obser-
vational study

 • 13-bed ICU and 
10-bed HDU from 
Manchester, UK

 • Awareness of cuff 
monitoring practices

 • 21 patients in ICU 
and HDU were 
intubated and 9 had 
tracheostomy. Cuff 
pressures were ran-
domly measured

 • 21 nurses were questioned 
and only 15 were aware of 
cuff pressure monitoring, 
of which only 9 knew the 
maximum cuff pressure

 • Out of 18 doctors, only 9 
(Anaesthetics and ED) 
knew about cuff pressure 
monitoring and of them, 
only 6 knew the maximum 
recommended cuff pressure

 • Only 43% of patients had 
cuff pressure <35 cmH2O

 • No documentation of cuff 
pressures as ICU did not 
have a manometer

 • Most medical staff from 
other specialties work-
ing in ICU were not 
aware of cuff pressure 
monitoring

 • This audit revealed that 
cuff pressure monitoring 
has not been considered 
as important interven-
tion in their ICU

Low

Rose L et al10 Survey of cuff 
management 
practices in 
intensive care 
units in Australia 
and New Zealand

Survey  • Questionnaires sent 
to all Nurse manag-
ers of adult ICUs

 • Survey response was 
53% (92/175)

 • After intubation, 54% of units 
used both MOV & CPM

 • 5.5% used pilot balloon 
palpation, 22% used CPM 
exclusively, 17.5% used 
MOV exclusively, 1% used 
minimal leak test

 • For ongoing management, 
46% used CPM, 43% used 
MOV+ CPM, 7% used 
MOV alone, 4% used pal-
pation method. Most units 
measured cuff pressures 
once per shift

 • CPM was preferred 
method used exclusively 
or in combination with 
other methods

Low

Jordan P et 
al24

Endotracheal 
tube cuff 
pressure manage-
ment in adult 
critical care units

Quantitative 
Survey

 • Questionnaire sent 
to 134 professional 
nurses, 100 responded 
(75%)

 • 52% performed cuff assess-
ment every 6–12 hrs, 32% 
every 2–4 hrs, 15% assessed 
cuff pressure when a leak 
occurred, 1% never moni-
tored cuff pressures

 • 37% used CPM, 24% used 
palpation or listening for air 
leaks and 22% used MOV

 • 20% respondents main-
tained cuff pressures at 
18–22 mmHg

 • Practice variances noted 
among professional 
nurses. Suggest best 
practice recommenda-
tions due to lack of 
evidence base and to 
reduce variance in prac-
tice and standardise safe 
patient care

Low

ICU=intensive care unit, HDU=high dependency unit, ED=emergency department, MOV=minimal occlusive volume, CPM=cuff pressure management.



Table 2
Comparisons of tracheal cuff monitoring techniques in ICU

Authors Title Type of Study Intervention Major Findings Conclusion Quality

Ganner C15 The accurate 
measurement 
of endotracheal 
tube cuff 
pressures

Observational 
study

 • Single centre study of post 
cardiac surgical patients 
admitted to ICU

 • MOV was preferred 
method for adequate seal 
of cuff. Then checked with 
pressure manometer

 • Cuff pressures were too 
high using MOV

 • Dedicated cuff pressure 
manometer should be 
used

Low

Stewart S et 
al16

A comparison of 
endotracheal tube 
cuff pressures 
using estimation 
techniques and 
direct intracuff 
measurement

Observational 
study

 • US study of 40 anaesthesia 
providers

 • Inflated ETT cuff using 
their inflation technique. 
Subsequently checked with 
manometer

 • Pressures ranged 
from 6–60 cmH2O 
(mean=44.5, SD=13.07)

 • Analysis revealed that 
<one-third of anaes-
thesia providers inflated 
cuff within ideal range

 • Direct cuff pressure 
measurements consid-
ered important

Low

Sengupta P 
et al13

Endotracheal 
tube cuff press-
ure in three 
hospitals, and 
the volume requ-
ired to produce 
an appropriate 
cuff pressure

Observational 
study

 • 93 patients were studied 
undergoing general anaes-
thesia without nitrous oxide 
at 3 hospitals in US

 • Anaesthetists were una-
ware of the study purpose. 
After intubation the cuff 
was inflated using palpa-
tion of pilot balloon

 • Cuff pressures evaluated 60 
minutes after anaesthesia 
induction

 • 27% of cuff pressures 
were between 20–30 
cmH2O (target range)

 • 50% cuff pressures >30 
cmH2O

 • 23% cuff pressures <20 
cmH2O

 • Recommend ETT 
cuff pressures should 
be monitored using 
manometer

Low

Morris LG 
et al26

Monitoring 
tracheal tube 
cuff pressures 
in the intensive 
care unit: a 
comparison of 
digital palpation 
and manometry

Observational 
study

 • 115 patients from 2 ICUs
 • 63 patients studied at one 

hospital had cuff pressure 
assessed by palpation

 • 52 patients at other hos-
pital had cuff pressures 
assessed by manometer

 • Cuff pressure target=25 
cmH2O

 • Unannounced auditing 
of cuff pressures done, 
44 patients (38%) had 
over-inflated cuffs. 
Incidence was identical 
at 2 hospitals

 • Use of manometry did 
not reduce the inci-
dence of cuff over-
inflation

 • Suggested more vigilant 
management protocol 
may be necessary

Low

Zand F et al17 Endotracheal 
cuff pressure 
monitoring in 
Intensive Care 
Units

Controlled 
trial

 • Examined cuff pressures at 
9 adult ICUs in Iran

 • 57 patients studied
 • 12 patients had cuff pres-

sures measured using pres-
sure gauge

 • 45 patients had cuff 
checked using manual pal-
pation of pilot balloon

 • Pressure gauge 
group measures were 
35.3±32.8 cmH2O with 
33.3% patients having 
values <20 cm H2O

 • Manual group cuff pres-
sures were88.8±27.1 cm 
H2O, all patients had cuff 
pressures >40 cmH2O

 • Manual palpation of 
pilot balloon was not 
an accurate procedure. 
However this study had 
unequal number in each 
group

Medium

Liu J et al18 Correlations 
between con-
trolled endo-
tracheal tube 
cuff pressure and 
postprocedural 
complications: 
a multicenter 
study

Randomised 
controlled 
trial

 • 4 tertiary hospitals in China
 • 509 patients assigned to 

control group (palpation 
of pilot balloon) without 
measuring ETT cuff pres-
sures or study group meas-
uring and adjusting ETT 
cuff pressures

 • 20 patients selected from 
each group who were 
intubated for 2–3 hours

 • Study group mean ETT 
cuff pressures 43±23.3 
mmHg before adjust-
ment and 20±3.1 mmHg 
after adjustment (P 
<0.001)

 • Incidence of sore throat, 
hoarseness and blood 
streaked expectoration 
was significantly higher in 
the control group

 • Proper control of ETT 
cuff pressures using 
manometer reduces 
ETT related respiratory 
complications

High

Al-Metwalli 
RR et al19

Is sealing cuff 
pressure, easy, 
reliable and safe 
technique for 
endotracheal 
tube cuff infl-
ation?: A comp-
arative study

Controlled 
trial

 • 75 patients undergoing nitrous 
oxide free general anaesthesia 
enrolled randomly

 • Control group (25 patients): 
cuff was inflated to 25 cmH2O

 • Sealing group (25 patients): 
cuff was inflated to prevent 
air leaks

 • Finger group (25 patients): 
cuff was inflated using finger 
estimation

 • Cuff pressure was sig-
nificantly low in seal-
ing group compared 
to control group. Sore 
throat incidence was 
same between these two 
groups

 • Cuff pressures and sore 
throat incidence were 
significantly higher in 
the finger group com-
pared to the rest

 • Sealing cuff pressure 
is easy, undemanding 
and safe alternative to 
manometer. However, 
it may not be applicable 
to ICU patients, who 
sometimes require high 
airway pressures for 
ventilation

Medium

ICU=intensive care unit, ETT=endotracheal tube, MOV=minimal occlusive volume, SD=standard deviation.
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Survey

A small working group was subsequently est-
ablished to review these data and consider what 
additional information would be relevant in an Aust-
ralian context. Questions were based on previous 
publications10–12, with additional topics developed 
by small group discussion and consensus. Each 
question was piloted at a local institution prior to 
wider application. Candidate ICUs included any 

Queensland facility contributing to the Australian 
and New Zealand Intensive Care Society Adult 
Patient Database. As our aim was to survey all 
relevant institutions in Queensland, additional sites 
were also approached if they were known to provide 
critical care services. A representative member of 
the medical or nursing staff at each facility was asked 
to complete the survey. Where initial contact was 
unsuccessful (such as the respondent felt unable to 

Table 3
Animal studies on tracheal cuff related injury

Authors Title Type of Study Intervention Major Findings Conclusion Quality

Nordin U 
et al21

Blood-flow 
in the rabbit 
tracheal mucosa 
under normal 
conditions and 
under the infl-
uence of tracheal 
intubation

Animal trial  • Capillary blood perfu-
sion of rabbit tracheal 
mucosa was studied 
after endotracheal 
intubation

 • Small cuffs with low 
volumes cause mucosal 
ischaemia at cuff pressures 
>30 mmHg, which leads 
to tracheal scarring. Large 
volume cuff may permit 
some capillary blood blow

 • Recommend tracheal 
cuff pressures to be 
maintained below 20 
mmHg using large vol-
ume cuffs

Medium

Sanada Y 
et al20

Injury of cilia 
induced by 
tracheal tube 
cuffs

Animal trial  • 18 dogs underwent 
endotracheal intuba-
tion. Cuff inflated at 
20 cmH2O for 4 hours

 • Tracheal biopsies and 
mucociliary clearance 
studied at 3,7,14 days 
after cuff deflation

 • Severe ciliary injury imme-
diately and 3 days after 
intubation noted. Delay 
in mucociliary clearance 
noted. These changes were 
completely reversible after 
2 weeks

 • Short term intubation 
can cause mucociliary 
injury which is revers-
ible at optimal cuff 
pressures

Medium

Castilho EC 
et al22

Effects of 
tracheal tube cuff 
limit pressure 
(25 cmH2O) and 
"seal" pressure on 
tracheal mucosa 
of dogs

Animal 
randomised 
controlled 
trial

 • 16 dogs underwent 
general anaesthe-
sia and intubation. 
Randomly assigned 
to 2 groups – cuff 
inflated to minimum 
seal pressure or cuff 
pressure of 25cm H2O

 • Animals were sac-
rificed and tracheal 
mucosa was biopsied

 • Scanning electron 
microscopy revealed mild 
mucosal changes in both 
groups

 • No significant differ-
ences between the two 
groups

High

Touzot-
Jourde G et 
al23

The effects of 
two endotracheal 
tube cuff 
inflation 
pressures on 
liquid aspiration 
and tracheal wall 
damage in horses

Animal 
randomised 
controlled 
trial

 • Ten horses anaesthe-
tised and intubated

 • Randomly assigned to 
either cuff pressures of 
80–100 cmH2O or 120 
cmH2O

 • Methylene blue ins-
tilled proximal to cuff 
and histologic exami-
nation was carried out

 • There was no blue staining 
in either groups distally

 • Hyperaemia and haemor-
rhagic lesions less exten-
sive in the low cuff pres-
sure group

 • Tracheal mucosal dam-
age induced by cuff 
inflation is pressure 
dependent. Cuff pres-
sure monitoring is rec-
ommended

High

Nseir S et al27 Continuous 
control of 
endotracheal 
cuff pressure 
and tracheal 
wall damage: 
a randomized 
controlled animal 
study

Animal 
randomised 
controlled 
trial

 • 12 piglets were intu-
bated and ventilated

 • Randomly assigned to 
either manual control 
of cuff pressure or to 
continuous control of 
cuff pressure using 
pneumatic device. 
Cuff pressures were 
recorded for 48 hours 
and animals sacrificed

 • Cuff pressures were signifi-
cantly lower with pneumat-
ic device: 18.6 (11–19.4) 
cmH2O versus 26 (20–56) 
cmH2O

 • No significant difference 
was found in tracheal 
mucosal lesions of animals 
with or without a pneu-
matic device

 • Pneumatic devices are 
effective method for 
continuous control of 
cuff pressure

 • Further studies needed 
to determine the impact 
of continuous control of 
tracheal cuff pressure 
over a longer duration of 
mechanical ventilation

High

ETT=endotracheal tube.
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accurately complete the survey), follow-up was made 
with an additional staff member one further time. If 
no data could be collected, these sites were conside-
red non-responders.

In addition, data were also sought from the 
Australian and New Zealand Intensive Care Society 
Critical Care Resources Registry. This survey inves-
tigates the provision and utilisation of critical care 
resources across Australia and New Zealand, and is 
conducted annually by financial year. Where available, 
the number of patients receiving invasive ventilation 
per annum, and the duration thereof, were sought for 
each ICU participating in the survey.

Ethics, data presentation and statistical analysis

Categorical data are presented as counts (per-
centage) and continuous data as the mean (standard 
deviation). Independent associations between cate- 
gorical data were explored by chi-square test or 
Fisher’s exact test, where analysis assumptions were 
met. No assumptions were made for missing data 
and proportions were adjusted for the number of res- 
pondents completing a given question. A P-value 
<0.05 was considered statistically significant and all 
analyses were performed using SPSS version 21 (IBM 
Corporation, Armonk, NY, USA). Our institutional 
Human Research Ethics Committee (HREC/12/
QRBW/298) approved the questionnaire and meth-
odology.

QUALITATIVE REVIEW

Study selection

Using our search criteria, we identified 428 studies 
on PubMed and 50 studies on EMBASE regarding 
tracheal cuff monitoring practices and techniques in 
the critically ill. We also hand-searched the references 
of each article for additional publications. We did not 
find any systematic reviews on tracheal cuff monitor-
ing in the Cochrane Library. After screening using 
the exclusion criteria defined above, we identified  
18 studies for inclusion in our qualitative review 
(Figure 1).

Tracheal cuff management in ICU: descriptive studies

Six studies pertaining to this area were evaluated 
(Table 1). These results suggest that tracheal cuff 
monitoring is a varied intervention in the ICU, both 
in terms of technique and frequency. Nursing staff 
are the professional group most likely to perform 
this, although there is often a lack of awareness of 
what constitutes a ‘safe’ intra-cuff pressure. Most 
authors conclude that tracheal cuff monitoring 

should be routine in the ICU, however, best practice 
recommendations are often lacking.

Comparisons of tracheal cuff monitoring techniques in 
ICU

We identified an additional seven studies directly 
comparing different techniques for tracheal cuff 
monitoring (Table 2). Due to the paucity of publications 
specifically involving the critically ill, we included 
studies from anaesthetic practice. We did not include 
studies comparing continuous tracheal cuff pressure 
monitoring with intermittent measurement, nor those 
comparing different types of ETT cuffs. These studies 
conclude that tracheal cuff pressure monitoring using 
a dedicated manometer is the safest method with 
minimal complications if appropriately employed. 
Minimal occlusive volume and manual palpation of 
the pilot balloon can cause over-inflation, which may 
result in greater morbidity.

Table 4
Respondent and ICU demographics

Variable Rate (/valid 
replies)

Rate (%)

Staff Designation

Director 6/29 20.7

Specialist 14/29 48.3

Nurse Unit Manager 6/29 20.7

Other 3/29 10.3

ICU Case-mix

Adult, general without cardiac 
surgery

19/29 65.5

Adult, general including cardiac 
surgery

8/29 27.6

Paediatric ICU 2/29 6.9

Number of patients receiving mechanical ventilation on an 
average working day

<6 18/29 62.1

6–10 6/29 20.7

11–15 2/29 6.9

16–20 3/29 10.3

ICU Characteristic

Metropolitan Level 3 8/29 27.6

Metropolitan Level 2 10/29 34.5

Metropolitan Level 1 3/29 10.3

Regional/Rural Level 2 5/29 17.2

Regional/Rural Level 1 3/29 10.3

ICU=intensive care unit.
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Optimal intra-cuff pressures

We did not find any studies comparing different 
cuff pressures in critically ill patients. We identified 
28 animal studies in our literature search, of which 
five met our screening criteria. These are summarised 
in Table 3. As expected, ideal cuff pressures varied 
depending on the type of animal studied. However, 
most studies concluded that tracheal cuff pressure 
monitoring is essential to avoid serious injury to the 
trachea, due to high cuff pressures which impair 
tracheal mucosal blood supply.

RESULTS

Respondent demographics
We received 29 completed surveys from 36  

potential facilities (29/36, 80.5% response rate). Of 
the seven facilities that did not contribute data, five 
were private and two were public. Of note, the two 
missing public facilities do not ventilate patients for 
greater than 24 hours. Table 4 provides a breakdown 
of respondent demographics.

The majority (26/29) indicated their area of prac-
tice primarily involved an adult general case-mix, 
with or without cardiac surgery. In keeping with this, 
approximately two-thirds (18/29) reported working in 
a Level 2 or 3 metropolitan ICU.

Most respondents (18/29) reported that the 
number of patients receiving mechanical ventilation 
via a cuffed tracheal tube on an average working day 
was <6. Thirty-one percent (9/29) and 65.5% (19/29) 
of respondents indicated that the average duration 
of endotracheal intubation in their unit was four to 
seven days and one to three days, respectively. Data 
from the 2013 financial year Australian and New 
Zealand Intensive Care Society critical care resources 
survey were available for 24 of 29 ICUs. The mean 
(standard deviation) number of patients receiving 
invasive ventilation per day was 1.1 (1.2) and the 
average duration 80.3 (59.4) hours. Twenty-three of 29 
respondents indicated tracheostomised patients were 
routinely cared for in their ICU. Major complications 
due to inappropriately inflated cuffs were thought to 
be rare, with all respondents indicating an incidence 
of <1% in their ICU.

Tracheal cuff monitoring—devices and pressures
Polyvinylchloride ETTs were reported as the 

standard device being employed in all institutions. 
Almost all respondents (28/29) reported routinely 
monitoring tracheal cuff function in their unit. In 
such cases, a cuff pressure measuring device (such as 
a manometer) was used most widely (26/28), followed 

by minimal occlusive volume (2/28). In considering 
intra-cuff pressures, there was significant variation 
in terms of what was considered optimal, with half of 
the respondents (13/26) indicating a value between 26 
and 30 cmH2O (see Table 5).

Tracheal cuff monitoring—staffing, frequency and doc-
umentation

In all instances (28/28), bedside nursing staff were 
the professional group reported to routinely perform 
tracheal cuff monitoring. Most frequently, this 
occurred eight-hourly (12/28), although a significant 
proportion assessed cuff function more often (every 
four hours, reported by 4/28 respondents). Eight of 
28 respondents indicated they monitor cuff function 
twice daily and only two indicated this was performed 
once daily (see Table 5).

Tracheal cuff monitoring—guidelines or protocols

Approximately half of respondents (15/29) 
reported not currently employing any formal 
guideline or protocol for tracheal cuff management, 
with 16/29 respondents also indicating there was no 
dedicated area to record tracheal cuff intervention 
in the clinical record. No association was evident 
between working in a Level 3 metropolitan ICU 
and the use of a protocol (P=0.11), or improved 
clinical documentation (P=0.24). A clear majority 
of respondents (27/29) considered that tracheal 
cuff pressure monitoring should be routine in ICU 
practice.

DISCUSSION
Current reports support the assertion that 

inappropriately inflated tracheal tube cuffs can 
potentially lead to serious complications. Surprisingly 
however, there are currently no uniformly accepted 
guidelines for tracheal cuff management. Our 
systematic review of tracheal cuff practices indicates 
that cuff monitoring is highly variable, with little high-
quality clinical data available to guide practice in the 
critical care setting. In our survey, the vast majority of 
respondents reported routinely monitoring tracheal cuff 
function in their ICU, primarily by measuring tracheal 
cuff pressures. Despite this apparent uniformity, there 
was significant disparity in respect to the optimal intra-
cuff pressure targeted. Our literature search could not 
identify any randomised controlled trials that address 
this issue in the ICU. Almost all respondents indicated 
they felt tracheal cuff monitoring should be routine 
in the ICU, although few had dedicated guidelines 
or protocols, and there was often not a clear area to 
document cuff intervention in the clinical record.
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As detailed in Table 2, use of a dedicated tracheal 
cuff manometer is consistent with previous invest-
igation in this area. Specifically, pilot balloon 
finger palpation is considered inadequate and may 
contribute to cuff over-inflation. This has resulted in 
excessive cuff pressures in numerous studies13–17, while 
the incidence of sore throat is also higher with the use 
of this technique18,19. Minimum occlusive volume is 
also associated with higher tracheal cuff pressures15, 
such that cuff pressure monitoring with an aneroid 
manometer has been recommended as best practice 
by several authors13,15,18.

The widespread use of cuff pressure monitoring is 
in keeping with an earlier survey performed in Austra-
lia and New Zealand ICUs in 200813. In other regions, 
this practice can be more varied. British studies sugg-
est that cuff pressure monitoring is used infrequently. 
Results of a telephone survey of 24 ICUs in Northern 
England indicated that 75% of respondents never 
checked cuff pressures14. In another survey of 79 
ICUs across the United Kingdom, 68% indicated 
they routinely measured tracheal cuff pressures14. A 

further survey of 93 critical care units in the north-
eastern United States revealed that 64% used cuff 
pressure monitoring11.

Currently, there is little consensus on what con-
stitutes the optimal intra-cuff pressure. Animal studies 
indicate inflation of tracheal cuffs to 20 cm H2O for 
just four hours produce marked ciliary damage, which 
persists for at least three days20. The relationship 
between cuff pressure and capillary perfusion of 
rabbit tracheal mucosa has also been studied, with the 
recommendation to keep cuff pressures <27 cmH2O

21. 
However, studies with animals are quite disparate in 
terms of optimal cuff pressures, largely depending on 
the animal model employed22,23.

With limited data, guidelines concerning the 
optimal intra-cuff pressure are varied. In our survey, 
the reported targets for tracheal cuff pressures 
varied between institutions, suggesting moderate 
heterogeneity in current clinical practice. This is in 
keeping with a previous survey conducted in South 
African ICUs where cuff pressure targets varied 
amongst respondents24. Whether this predisposes to 

Table 5
Cuff assessment techniques, pressures and staff responsible

Variable Rate (/valid replies) Rate (%)

Technique for tracheal cuff assessment

Minimum occlusive volume 2/28 7.1

Cuff pressure measurement 26/28 92.9

Balloon palpation 0/28 0

Target intra-cuff pressure (if measured)

<10 cmH2O 0/26 0

10–20 cmH2O 3/26 11.5

21–25 cmH2O 10/26 38.5

26–30 cmH2O 13/26 50.0

>30 cmH2O 0/26 0

Staff responsible for routine tracheal cuff assessment

senior medical staff 0/28 0

junior medical staff 0/28 0

senior nursing staff 0/28 0

bedside nursing staff 28/28 100

allied health professional 0/28 0

Frequency at which tracheal cuff assessment occurs

Every 24hrs 2/28 7.1

Every 12hrs 8/28 28.6

Every 8hrs 12/28 42.9

Every 6hrs 2/28 7.1

Every 4hrs 4/28 14.3
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adverse outcomes remains uncertain, although any 
future study in this area must seek to standardise this 
intervention before assessing any true clinical utility.

In all instances, bedside nursing staff were the 
craft group that routinely performed tracheal cuff 
monitoring. This is in keeping with prior work, 
which reported 89% of ICUs identifying this as a 
nursing responsibility10. In respect to the frequency 
of cuff pressure monitoring, 42.9% reported eight-
hourly assessment and 28.6% every 12 hours. This 
is consistent with previous practice surveys, which 
indicate that cuff pressures are generally measured 
every six to 12 hours24.

A previous survey published in 2008 revealed 37% 
of participating ICUs in Australia and New Zealand 
had formalised written protocols for tracheal cuff 
monitoring10. In our survey, 48% reported having 
an agreed protocol or guideline for tracheal cuff 
management. This suggests that in the majority of 
institutions, although tracheal pressure monitoring 
is common, there is no protocol or guideline for 
management. This likely reflects the lack of consen-
sus regarding best practice in this area. It is also 
clearly an area of concern that 44% of respondents 
indicated there was no specific area for entering  
cuff interventions in the clinical record. This rep-
resents an essential area for future intervention.

Our survey was based on a set questionnaire, which 
was completed with the respondent over the tele-
phone or electronically. We sought data concerning 
current practice at an institutional level, rather than 
personal views or opinions. We aimed to survey all 
ICUs in Queensland, while ensuring accurate and 
timely data collection. We identified 36 ICUs across 
Queensland (private and public), from which we were 
able to include data from 29. Given the high survey 
rate (>80%), selection bias is likely to be limited. 
However, failure to specifically collect responses from 
bedside nursing staff is recognised as an important 
limitation, particularly as this group more regularly 
undertakes the intervention of interest. Importantly, 
this finding itself represents a crucial consideration 
for future research, as engagement of this group will 
be paramount to successfully investigating tracheal 
cuff monitoring in a controlled clinical fashion.

CONCLUSION
ICUs across Queensland appear to be acutely 

aware of the importance of measuring tracheal cuff 
function in this setting. However, moderate clinical 
heterogeneity surrounds this intervention, reflected 
by the lack of consensus and published guidelines. 

Despite a perceived need to provide such monitoring, 
there is a lack of uniformity on the optimal pressure 
targets, in addition to appropriate documentation. 
While most institutions utilise cuff pressures of 20 to 
30 cmH2O, it remains unclear whether these represent 
the optimum range. In this respect, additional research 
is urgently needed to assess optimal cuff pressures in 
critical care practice. Strategies to improve record 
keeping must also be reviewed, as this is clearly an 
area of ongoing concern. 
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