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Variation of CUFF pressure in serious patients 
submitted to invasive mechanical ventilation under 
nursing care in an intensive unit
ABSTRACT | The aim of this research was to evaluate the variation in cuff pressure of patients in the intensive care unit, in the 
bed bath, aspiration of the lower airways and in the decubitus change, and to build an assistance protocol for checking the 
cuff pressure. This is a descriptive, cross-sectional, exploratory, and experimental study, with a quantitative approach, where data 
collection took place in March 2020, in a public hospital in the municipality of Cabo Frio. Data collection was performed using a 
collection instrument and to check the cuff pressure, a hand-held cuffometer was used, enabling the measurement in mmHg. After 
the inclusion and exclusion criteria, 10 patients were selected. When analyzing the Pcuff variation during the procedures performed 
by the Nursing team, the occurrence of changes was frequent, the most significant being after the bed bath. In view of the above, 
this study contributes to subsidize data for the implementation of care directed to intubated patients, based on actions that ensure 
patient safety, such as the routine of daily measurements and the training of the assistance team. Thus, protecting the patient from 
important complications that may be associated with the hyperinflation and hypoinflation of this device. 
Keywords: Pressure; Nursing Care; Critical Care; Artificial Respiration.

RESUMEN | El objetivo de esta investigación fue evaluar la variación en la presión del manguito de los pacientes en la unidad 
de cuidados intensivos, en el baño de cama, la aspiración de las vías respiratorias inferiores y el cambio de decúbito, y construir 
un protocolo de asistencia para controlar la presión del manguito. Este es un estudio descriptivo, transversal, exploratorio y 
experimental, con un enfoque cuantitativo, donde la recolección de datos tuvo lugar en marzo de 2020, en un hospital público en 
el municipio de Cabo Frio. La recolección de datos se realizó utilizando un instrumento de recolección y para verificar la presión del 
manguito, se usó un cuffómetro de mano, lo que permitió la medición en mmHg. Después de los criterios de inclusión y exclusión, 
se seleccionaron 10 pacientes. Al analizar la variación de Pcuff durante los procedimientos realizados por el equipo de enfermería, 
la aparición de cambios fue frecuente, siendo la más importante después del baño en la cama. En vista de lo anterior, este estudio 
contribuye a subsidiar los datos para la implementación de la atención dirigida a pacientes intubados, en base a acciones que 
garantizan la seguridad del paciente, como la rutina de las mediciones diarias y la capacitación del equipo de asistencia. Protegiendo 
así al paciente de complicaciones importantes que pueden estar asociadas con la hiperinflación e hipoinflación de este dispositivo. 
Palavras claves: Presión; Cuidado de Enfermera; Cuidado Crítico; Respiración Artificial.

RESUMO | O objetivo desta pesquisa foi avaliar a variação da pressão do cuff de pacientes em unidade intensiva, no banho no leito, 
aspiração de vias aéreas inferiores e na mudança de decúbito, e construir um protocolo assistencial de verificação da pressão do cuff.  
Trata-se de um estudo descritivo, transversal, exploratório e experimental, de abordagem quantitativa, onde a coleta de dados se deu 
em março de 2020, em um hospital público no município de Cabo Frio. A coleta de dados foi realizada por meio de um instrumento 
de coleta e para verificar a pressão do cuff, foi utilizado um cufômetro artesanal, possibilitando a aferição em mmHg. Após os critérios 
de inclusão e exclusão, foram selecionados 10 pacientes. Ao analisarmos a variação da Pcuff durante os procedimentos realizados pela 
equipe de Enfermagem, a ocorrência de alterações foi frequente, sendo a mais significativa, após o banho no leito. Diante do exposto, 
este estudo contribui para subsidiar dados para implementação de cuidados direcionados aos pacientes intubados, a partir de ações 
que garantam a segurança do paciente, como a rotina de mensurações diárias e o treinamento da equipe assistencial. Protegendo 
assim o paciente de importantes complicações que possam estar associadas à hiperinsuflação e hipoinsuflação deste dispositivo. 
Palavras-chaves: Pressão; Cuidados de Enfermagem; Cuidados Críticos; Respiração Artificial.
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INTRODUCTION

Invasive mechanical ventilation 
(IMV) has an important role in 
intensive care units, with the pur-

pose of promoting adequate ventilation 
and oxygenation when the patient has 
compromised his ventilatory function 
and the available therapeutic possibi-
lities are not successful. Invasive ven-
tilatory support is performed through 
tracheal intubation, where a tube is in-
serted into the trachea orally or naso, 
the latter being less common(1). The du-
ration of the tube may be short-lived, in 
cases of general anesthesia for surgical 
purposes, or prolonged, as is routinely 
used in patients admitted to the intensi-
ve care unit(2).

The endotracheal tube has a device 
called a cuff at its end, whose function 
is to check the air pressure exerted in-
side the cuff(2). The cuff is located in 
the distal part of the tube, its pressure 
is transmitted directly to the mucosa of 
the trachea, with the function of sea-
ling the airway, preventing the escape 
of air, aiding ventilation and preven-
ting bronchoaspiration of the subglottic 
content(3,4). The cuff pressure (Pcuff), 
must be evaluated with a cuffometer, 
this equipment is connected to the cuff, 
where it is possible to view the values 
of pressure exerted inside the cuff in 
cmH2O or mmHg and make it possib-
le to increase or decrease the pressure, 
when necessary adjustments(5).

In some studies, the practice of 
using the Pcuff monitoring technique 
by manual palpation of the cuff is re-
ported, which is not effective because it 
does not correspond to the reality of the 
ideal pressure(1,6).

The ideal Pcuff is described in the 
literature as 25-30 cmH2O or 18-22 
mmHg and should not exceed tracheal 
perfusion pressure. When these values 
are exceeded, there is a possibility of 
generating ischemic lesions of the tra-
cheal wall(5). Below-ideal values can 
impair ventilation due to gas leakage 

and secretions from the upper airways, 
kept on top of the cuff, predisposing to 
bronchoaspiration. This last complica-
tion is cited in studies as being a factor 
of great impact for the emergence of 
pneumonia associated with mechanical 
ventilation - PAV(5,7-9).

There is no consensus for the fre-
quency of Pcuff measurement, however, 
the Brazilian Mechanical Ventilation 
Directive suggests that it be checked at 
least four times a day(7). This moment to 
be established according to institutional 
protocol. However, changes can occur 
at different times, especially during nur-
sing care, the most significant changes 
being: bathing in the bed, changing beds 
and aspiration of the airways(10-12).

Some studies refer to the distancing 
of the nursing team from the clinical 
evaluation process and actions aimed 
at patients with an invasive airway de-
vice, which can exponentially increase 
the risk of damage to these patients(1,8). 
This reality further emphasizes the im-
portance and relevance of nursing pro-
fessionals as a scientific body of care.

In view of this scenario, a research 
question emerged: What behavior of cuff 
pressure in routine nursing care?

The result of this study in the so-
cial context is justified, which is rele-
vant for contributing to the adoption 
of good care practices and, conse-
quently, the improvement of care, ai-
ming at reducing complications due 
to inadequate cuff pressure and the 
well-being of the assisted patient. It 
becomes a contributor to subsidize 
and guide the Nursing team regar-
ding the monitoring of cuff pressure 
routinely. Since, studies refer that the 
measurement of this device is not part 
of the usual practice on the part of 
professionals and there is a high inci-
dence of inadequate Pcuff in patients 
under IMV(2). In the scientific scope, 
it becomes relevant to generate upda-
ted data, contributing to the learning 
process and the elaboration of new 
research about the presented theme.

METHODOLOGY

This is a descriptive, cross-sectio-
nal, and experimental study with a 
quantitative approach. This study aims 
to record, describe, and analyze a phe-
nomenon observed in a population, wi-
thout intervening in the results that will 
be presented now or for a short period. 
The experimental study, on the other 
hand, analyzes the relationship betwe-
en events to determine whether one is 
the cause of the other. And the quan-
titative approach is characterized by 
expressing the causes of a phenomenon 
through mathematical language and the 
relationship between variables(13). 

This study was conducted in March 
2020 in two units, in a public hospital, a 
reference in the care of critically ill patients, 
located in the city of Cabo Frio-RJ. The units 
had a multidisciplinary team within 24 
hours, with 01 consisting of 06 active beds 
and 01 by 04 beds, totaling 10 beds. The 
research subjects were 10 individuals.

The study complies with Resolution 
No. 466/2012 of the National Health 
Council - CNS(14), considering the ethical 
and legal aspects in research involving 
human beings, being carried out with the 
approval of the Research Ethics Commit-
tee of the Veiga de Almeida University 
(CEP/UVA). Having the consubstantiated 
opinion of no. 3,961,621/2020.

The research was carried out after 
the family member, or person responsi-
ble for the patient, received information 
about the research and signed the Free 
and Informed Consent Form, since the 
patients did not have the clinical condi-
tions to answer for themselves.

Inclusion criteria were patients who 
underwent artificial ventilation by tra-
cheal intubation and who were under 
invasive mechanical ventilation. Ex-
clusion criteria were patients under 18 
years of age, with a contraindicated de-
cubitus change, previous history of tra-
cheal stenosis, head, and neck surgery 
and tracheomalase.

Data were collected from patients' 
medical records and recorded in an 
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Table 1. Distribution of clinical and sociodemographic data of intubated patients 
under invasive mechanical ventilation in a critically ill patient unit. Cabo Frio, RJ, 
Brazil, 2020. (N = 10)

CARACTERÍSTICAS DEMOGRÁFICAS % N 

Gênero

Masculino 90 (09)

Feminino 10 (01)

TOTAL 100 (10)

Etnia

Branco 60 (06)

Pardo 20 (02)

Negro 20 (02)

TOTAL 100 (10)

Faixa Etária

18 Ͱ 40 anos 20 (02)

41 Ͱ 59 anos 20 (02)

60 anos ou mais 60 (06)

TOTAL 100 (10)

Diagnóstico Médico

Cerebrovascular 30 (03)

Pulmonar 30 (03)

Cardiovascular 20 (02)

Outros 20 (02)

TOTAL 100 (10)

Comorbidade Associada 

Hipertensão Arterial 80 (08)

Diabetes Mellitus 70 (07)

Sem comorbidades 20 (02)

TOTAL 100 (10)

Tempo de Internação

1 a 10 dias 70 (07)

11 a 20 dias 20 (02)

Acima de 20 dias 10 (01)

TOTAL 100 (10)

Tempo de Ventilação Mecânica

1 a 10 dias 90 (09)

11 a 20 dias 0 (0)

Acima de 20 dias 10 (01)

TOTAL  100 (10)

instrument prepared by the research 
authors, which contained information 
about the patient's identification, age, 
gender, length of stay, duration of invasi-
ve mechanical ventilation, medical diag-
nosis and cuff pressure before and after 
the nursing procedures.

During the research, variations in 
cuff pressure were analyzed, after some 
routine nursing procedures, namely, bed 
bath, decubitus change and aspiration 
of lower airways. The cuff pressure was 
checked with a hand-made device, using 
a two-way aneroid and polyfix manome-
ter, allowing measurement in mmHg 
when connected to the external cuff of 
the endotracheal tube. This verification 
method was performed because it deals 
with a unit that does not have its own 
device for checking Pcuff, the cuffome-
ter. The values were obtained before and 
after each procedure.

The data were analyzed using a table 
built in Microsoft Excel®, and later in-
cluded in tables to perform a descriptive 
analysis by percentage. 

RESULTS AND DISCUSSION

During data collection, 11 patients 
were found. However, one was excluded 
due to the family member's withdrawal. 
Thus, 10 participants were selected. Af-
ter the beginning of the research, one 
was contraindicated for changing the 
position, making it impossible to check 
the Pcuff in the change of position of this 
patient. However, the other procedures 
remained in the research.

In the sociodemographic analysis, it 
is possible to identify a predominance 
of the age group of 60 years or more 
(60%). Most representative male gen-
der (90%) and white ethnicity (60%), as 
shown in Table 1.

The data found corroborate with 
available evidence, where the prevalen-
ce of the elderly population in intensi-
ve care units is related to the increase 
in life expectancy, contributing to po-
pulation aging and, as a consequence, 

an increase in chronic diseases and the 
need for highly complex care. in times 
of worsening(15,16). Regarding the pre-

valence of hospitalization in male pa-
tients, studies show that this public is 
more vulnerable due to less adherence 
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to treatment and greater exposure to ex-
ternal risks - car accidents and violen-
ce(17,18). As for ethnicity, a greater num-
ber of white people can be identified, 
which is described in some studies of 
the same nature(2,19). However, it is wor-
th mentioning that the black population 
is described in the literature as a popu-
lation of great expression with regard 
to chronic degenerative diseases and 
exposure to risks, related to genetic and 
environmental causes, which may also 
favor that this group may need intensive 
support. at some point in life(20). 

When analyzing the clinical data, it 
was shown that the most frequent rea-
sons for hospitalizations were related to 
cerebrovascular (30%) and pulmonary 
(30%) pathologies, followed by cardio-
vascular (20%). The main comorbidity is 
Systemic Arterial Hypertension (80%). 
With hospital stay from 01 to 10 days 
and mechanical ventilation from 01 to 
10 days, as shown in Table 1.

The data found are similar to other 
Brazilian studies, where cerebrovascu-
lar diseases are responsible for 79.6% 
of hospitalizations(21), além de serem a 
segunda maior causa de morte do mun-
do(22). This finding may also be associa-
ted with the average age of patients, as 
these diseases affect more frequently in-
dividuals over 60 years of age(23,24), and 
have the main risk factor for SAH(23-25). 
Regarding pulmonary causes as a reason 
for hospitalization, they are frequently 
seen in intensive care units, with some 
of them being pneumonia and Chronic 
Obstructive Pulmonary Disease (COPD). 
Both are conditions that affect the pa-
tient's respiratory tract, which can lead 
to acute respiratory failure, being the 
frequent cause of admission to the ICU 
and the need for invasive mechanical 
ventilation(2,26). Even in a smaller quan-
tity presented in this research, when 
compared to other pathologies, cardio-
vascular diseases have a high frequency 
of ICU admissions(27,28), besides being the 
main causes of death in the world(22). The 
emergence of these diseases is directly 

related to the change in the population's 
lifestyle associated with the growth of 
risk behaviors, such as: inadequate diets, 
physical inactivity, smoking and alcohol 
consumption(29). 

The length of stay most frequently 
found was around a maximum of 10 
days. It is worth mentioning that the 
patient's stay in the highly complex en-
vironment is a stressful factor, contri-
buting to the emergence of other com-
plications, such as: anguish, fear and 
neurological changes(30), in addition to 
contributing to worsening prognosis and 
increasing hospitalization costs(31). It is 
worth mentioning that the clinical and 
sociodemographic profile found has al-
ready been described by another study 
developed at the same health unit. This 
study identified that, of 168 patients, the 
highest prevalence of hospitalizations 
was of elderly men, of white ethnicity 
and were related to cerebrovascular pa-
thologies with a hospital stay of less than 
10 days(19). Which shows a specific profi-
le of the unit. For this reason, it is noted 
the importance of knowing the profile of 
patients undergoing invasive ventilatory 
support, contributing to the improve-
ment of nursing care and targeted care. 
And, consequently, a better clinical evo-
lution of these patients.

The most prevalent IMV time was 01 
to 10 days. There is already evidence that 
the IMV time is related to the length of 
hospital stay, as patients in this scenario 
usually evolve with the need for invasive 
ventilatory support in the first 24 hours of 
their admission. And the longer the time 
submitted to IMV, the more susceptible 
the patient becomes to the appearance 
of other complications. Among them, 
we can highlight the pneumonia asso-
ciated with mechanical ventilation(32,33). 
This complication is mitigated through 
preventive measures. One of these mea-
sures is to check the cuff pressure, which 
needs to be within the ideal parameters 
(18 to 22 mmHg or 25 to 30 cmH2O), 
in order to avoid bronchoaspiration, if 
hypoinflated, and damage to the tracheal 

mucosa, if hyperinflated(5). The nurse ha-
ving an important role about adherence 
to these practices because he is directly 
involved in the care, where these pressu-
res can change.

Among the nursing care that may 
show changes in cuff pressure, we can 
mention the bed bath that may vary as a 
result of the necessary mobilization for 
the bath(10). This procedure is prescri-
bed by the nurse due to the high com-
plexity that this action can represent in 
critically ill patients. Therefore, techni-
cal-scientific knowledge is necessary in 
order to identify and intervene in hemo-
dynamic and ventilatory changes that 
this care may present(34). 

When analyzing the Pcuff variation 
in the different nursing procedures, it 
can be identified in this study that, du-
ring the bed bath, the average elevation 
was 11.25 mmHg in 40% of patients 
and a decrease of 3.33 mmHg in 60% 
of patients. patients. In the aspiration of 
the lower airways, there was an average 
increase of 5.5 mmHg in 20% of patients 
and an average reduction of 6.8 mmHg 
in 80% of patients. The change in left la-
teral decubitus increased by an average 
of 9 mmHg in 11.1% and decreased by 4 
mmHg in 66.6% of patients, whereas in 
the change in right lateral decubitus, the-
re was an average increase of 10 mmHg 
in 22.2% and a decrease in 5 mmHg in 
66.6% of patients. 22.2% and 11.1% of 
patients remained with the same pressu-
re values as before the procedure, res-
pectively. According to data in Table 2. 

Becarria(9) points out the importan-
ce of checking Pcuff after nursing care, 
especially after bathing in bed. Since 
this procedure showed a reduction in 
intra-cuff pressure in most intubated 
patients. As a consequence, it can gene-
rate pneumonia associated with mecha-
nical ventilation, air leak hindering ven-
tilation, among others(3-5,9). In relation to 
the increase in pressure after bathing in 
the bed, this factor may be associated 
due to the compression of the tube on 
the cuff caused by movement(11). The 



4255 Revista Nursing, 2020; 23 (265): 4251-4256

artificial respiration Bucoski, S.S.; Oliveira, T.M.C.; Koeppe, G.B.O.; Oliveira, P.P.; Mattos, M.R.; Cerqueira, L.C.N.; 
Variation of CUFF pressure in serious patients submitted to invasive mechanical ventilation under nursing care in an intensive unit

elevation of this pressure under the 
tracheal mucosa, above the reference 
values, can generate complications, 
such as: stenosis, laryngitis, mucosal ul-
ceration, ischemia, hemorrhage, among 
others(1,2,5,9). Such complications can 
hinder the patient's extubation, favoring 
an increase in hospitalization time and, 
consequently, an increase in hospitali-
zation costs(31).

Another nursing care that cau-
ses changes in Pcuff is the aspiration 
of the lower airways(10). Aspiration is 
performed to remove accumulated se-
cretions, favoring airway permeability 
and, consequently, improving ventila-
tion and oxygenation. Since patients 
on IMV tend to accumulate respiratory 
secretions due to ineffective coughing 
and the presence of the tube, impairing 
the glottis closure; the accumulation of 

secretions increases the chances of de-
veloping VAP as a result of bronchoas-
piration(35). Emphasizing the important 
role of the nurse in face of this action, 
to prevent VAP by the accumulation 
of secretions or by the decrease that 
the cuff pressure can present after as-
piration. The data found in the present 
study corroborate with other research, 
which demonstrated a decrease in cuff 
pressure after aspiration of endotrache-
al secretions(10). Aboutthe increase in 
Pcuff in some patients, after aspiration 
of the lower airways, this finding may 
be related to the brand of the tube used 
or to the routine of procedures perfor-
med by other health professionals. This 
was not a variable investigated by the 
present study.

Regarding the change in decubitus, 
it is known that this activity aims to pre-

vent Pressure Injuries (PI) and cardio-
pulmonary complications. This being a 
complex procedure, which requires te-
chnical and scientific knowledge from 
nurses to identify hemodynamic and 
ventilatory changes that this action can 
cause(36,37). Among the changes motiva-
ted by the change in position, we can 
mention the variation of Pcuff(2,10,11). A 
similar study identified an average ele-
vation of the Pcuff from 25 to 32.59 
cmH2O, which is equivalent to a varia-
tion from 18 to 24 mmHg in 47.3% of 
the studied patients, after changing the 
decubitus(11), which corroborates with 
the results found in this research, since 
part of the patients had increased cuff 
pressure after changing the position. 
Another study found that 58.7% of intu-
bated patients had a reduction in Pcuff 
after changing the position(12), corrobo-
rating with the data found in the present 
study, where the majority of patients 
also had Pcuff decreased after changing 
the position. 

CONCLUSION

It was concluded that most of the re-
search subjects were white and elderly 
men, with a prevalence of cerebrovas-
cular and pulmonary diagnoses. Having 
systemic arterial hypertension as the ma-
jor associated comorbidity. And length 
of hospital stays and mechanical venti-
lation between 1 to 10 days.

The present study aimed to analyze 
the variation in cuff pressure of intuba-
ted patients under invasive mechanical 
ventilation in the bed bath, change of 
position, lower airway aspiration and to 
build a Pcuff follow-up form

In all nursing procedures, there was 
a prevalence of decreased cuff pressure, 
but there was also a significant number 
of elevations, especially after bathing 
in the bed. This corroborates with some 
studies, as already mentioned in this 
work. Demonstrating that there is no 
agreement between the increase and 
decrease of Pcuff in the bibliography. 

 

Table 2. Variation of cuff pressure in patients undergoing invasive mechanical 
ventilation under nursing care in the critically ill patient unit. Cabo Frio, RJ, 
Brazil, 2020.

Procedimentos de Enfermagem
Após procedimento 

% N
Média da variação da 

pcuff mmHg

 Banho no leito

Aumentou 40 (4) 11.25

Diminuiu 60 (6) 3.33

Permaneceu   0 (0)

TOTAL 100 (10)

Aspiração de via aérea inferior

Aumentou 20 (2) 5.5

Diminuiu 80 (8) 6.8

Permaneceu   0 (0)

TOTAL 100 (10)

Decúbito lateral esquerdo

Aumentou 11,1 (1) 9

Diminuiu 66,6 (6)  4

Permaneceu 22,2 (2)

TOTAL  100 (9)

Decúbito lateral direito

Aumentou 22,2 (2) 10

Diminuiu 66,6 (6) 5

Permaneceu 11,1 (1)

TOTAL  100 (9)
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For this reason, the importance of un-
derstanding, in each health unit, the 
variation profile of this device in the 
patient is highlighted, so that qualified 
and targeted nursing care is provided, 
through the implementation of mea-

sures to prevent tracheal injuries and 
bronchoaspiration. 

The study limitation was restricted to 
the time of completion and complexity 
of analysis and the inclusion of patients, 
which made some associated discussions 

difficult. It should be noted that there 
was a relatively small number of patients 
analyzed, associated with the complexi-
ty of carrying out experimental studies. 
However, similar studies showed a simi-
lar number of patients studied(2,11).  
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