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 Introduction: One of the challenges in caring for neurology 
patients is the risk of increased intracranial pressure. Endotracheal 
suction is a routine nursing action but this procedure is reported 
can affect hemodynamic parameters. Artificial Airway Suction 
endotracheal recommends open and closed endotracheal suction 
safety and effective but several studies recommend the use of 
closed endotracheal suction therefore, this review aims to describe 
the effects of endotracheal suction use on hemodynamics in 
neurological patients. Objective: To determine the effect of 
endotracheal suction on hemodynamics of neurology patients. 
Method: This literature uses a literature review method that begins 
with a search for journals related to the topic. The author uses 
structured research questions with the PICO method from 3 
database namely Pubmed, Science Direct and Google Scholar. 
Based on the filtering results, there were 11 articles that were 
relevant to the topic. Results: Based from 11 article neurology 
patients with mechanical ventilation, closed suction has a better 
impact than open endotracheal suction in maintaining the patient's 
physiological stability or hemodynamic parameter, effective in 
reduce changes in blood pressure, oxygen saturation, and the 
incidence of cardiac arrhythmias due to suctioning. This shows 
that closed endotracheal suction is safer to use in neurology 
patients with mechanical ventilation. Conclusion: The closed 
endotracheal suction is more recommended than the open 
endotracheal suction in neurological patients with mechanical 
ventilation in the ICU because of the more stable hemodynamic 
effect. Further research is needed to develop evidence-based 
clinical guidelines to minimize the side effects of endotracheal 
suction procedures. 

Keywords: endotracheal suction, hemodynamic, neurology 
patient     
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INTRODUCTION 

Neurological disorders present 
challenges to healthcare systems 
worldwide(1). Of 211 patients with 
intracranial non-traumatic and traumatic 
brain injury (TBI), 74% experienced increased 
Intracranial Pressure (ICP) and decreased 
consciousness(2). 

Patients with severe neurological 
disorders are unable to control their airways, 
necessitating intubation and mechanical 
ventilation (3). The prevalence of neurological 
cases requiring mechanical ventilation is quite 
high. In addition, for neuro and neurosurgical 
ICU that specifically care for 100% of 
neurological patients (4,5), neurological 
patients with mechanical ventilation are also 
found in general ICU (6). Among 71 ICU 
patients on mechanical ventilation, 26.8% 
were neuro-surgical patients, and there were 
74 patients (51.24%) with neurological 
conditions in the general ICU(7). 

One of the routine nursing actions in 
the intensive care unit is endotracheal 
suctioning. Endotracheal suctioning is the 
process of removing mucus from the airway 
using a negative vacuum device (8). 
Endotracheal suctioning is performed to 
prevent airway obstruction (5,9,10), this 
procedure is reported very painful, causing 
discomfort and potentially affecting 
physiological parameters such as blood 
pressure (BP), oxygen saturation (O2), heart 
rate (HR), respiratory rate (RR), increased 
intracranial pressure (ICP), and Glasgow 
Coma Scale (GCS) (5) and additional 
complications include tissue trauma, 
bronchospasm, infection, pulmonary 
bleeding, increased intracranial pressure, and 
minute volume disturbances (11). Selecting 
the appropriate endotracheal suctioning 
method is one way to minimize these 
complications. Open and closed types of 
endotracheal suction are options for 
performing endotracheal suction. 

 Open and closed suction are both 
recommended by the Artificial Airway 
Endotracheal Suction (AARC) to be used to 
remove mucus from the airways in adult 
patients’ safety and effectively (12). However, 
previous studies have suggested that open 
endotracheal suction has been reported to be 

unable to maintain Positive End Expiratory 
Pressure (PEEP), increase pulse, blood 
pressure and regular heart rhythm, while 
closed endotracheal suction is known to cause 
fewer physiological complications (13), closed 
endotracheal suction causes less arterial 
oxygen pressure than open endotracheal 
suction, this open endotracheal suction also 
triggers cardiac complications such as 
tachycardia and cardiac arrhythmias (14), 
suction causes hypoxemia and hypoxia which 
are common complications (15,16), closed 
endotracheal suction had a significant impact 
on cardiopulmonary parameters compared to 
open endotracheal suction (17). Both 
techniques have their own advantages and 
potential risks, especially in terms of 
hemodynamic stability. 

 The potential risks and advantages 
associated with each technique so further 
review is needed to get the strongest evidence 
and to gain a comprehensive understanding 
of the effects of endotracheal suctioning 
techniques on hemodynamics in neurological 
patients. Therefore, this review aims to 
describe the effects of endotracheal suction 
use on hemodynamics in neurological 
patients. 

 
Objective 

To determine the effect of 
endotracheal suction on hemodynamics of 
neurology patients 

 
Methods 

This literature uses a literature review 
method that begins with a search for journals 
related to the topic. There are 3 databases 
from the article search engine used, namely: 
Pubmed, Science Direct, & Google Scholar. 
The author uses Keywords: Endotracheal 
suctioning, hemodynamics, neurological 
patients, closed suctioning, open suctioning. 
The inclusion criteria are articles that discuss 
the effects of endotracheal suctioning in 
humans, article with Randomized Controlled 
Trials, available in full text in English or 
Indonesian, and were published within the 
last 10 years (2014–2024). The exclusion 
criteria are articles involving experimental 
animals, incomplete texts, or those published 
more than 10 years ago 
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The author uses structured research 
questions with the PICO method (patient, 
intervention, comparison and outcome (18) 
with the composition, namely P: Neurology 
Patient or Brain Injury or Traumatic Brain 
Injury, I: Endotracheal suction OR Open 
suctioning OR Closed Suctioning, C: -, O: 
Hemodynamic OR Fisiologic parameter. For 
critical appraisal was assessed using the 
PRISMA guidelines with focused on study 
design, sample size, methodology, bias, and 
the validity of results (19). Only high-quality 
RCTs and peer-reviewed articles were 
included to ensure the reliability of findings. 

The research question is how does 
endotracheal suction affect the 
hemodynamics of neurology patients? Based 
on the results of the literature search, a total of 
793 articles were obtained from three main 
databases, namely PubMed (471 articles), 
Science Direct (251 articles), and Google 
Scholar (71 articles). Furthermore, a screening 
process was carried out by applying inclusion 
criteria, namely: articles published in less than 
10 years, articles in English, full text and free 
articles, articles involving humans as research 
subjects, and articles with a Randomized 
Controlled Trial (RCT) design. After the 
screening process was carried out based on 
these criteria, 11 articles were obtained that 
were relevant to the research topic (figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Article Selection Flow Chart 
 
 
 
 
 

RESULTS 
Design 

Based on the inclusion criteria, there 
were 11 articles in several countries: Iran, 
Turkey, Saudi Arabia, Indonesia, Africa and 
Brazil. The articles in this literature review 
used design of study Randomised Controlled 
Trial (RCT). For instrument of study used 
hemodynamic observation sheet. 
 
Endotracheal Suction on Hemodynamics of 
Neurological Patients 

Most studies show that closed 
endotracheal suction has a better impact than 
open endotracheal suction in maintaining the 
patient's physiological stability.  Closed 
endotracheal suction was more effective in 
reduce changes in blood pressure, oxygen 
saturation, and the incidence of cardiac 
arrhythmias due to suctioning (14,16,27,28). 
Open endotracheal suction led to increased 
airway resistance and higher peak inspiratory 
pressures compared to closed suction (29). 

Several studies describe effect of 
suctioning on oxygen saturation. This 
indicates that both closed and open 
endotracheal suction are at risk of reducing 
SpO₂, but closed endotracheal suction is 
better able to maintain oxygen levels within 
more stable limits (30–32). Based impact on 
hemodynamic parameters closed suction  
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caused fewer disturbances in mean arterial 
pressure (MAP), heart rate, and blood 
pressure than open suction (17,27,33). This 
shows that closed endotracheal suction is 
safer to use in neurology patients’ critical 
patients, especially those experiencing 
hemodynamic instability. Meanwhile for vital 
sign, closed endotracheal suction affected the 
patient's vital signs less than open 
endotracheal suction (34). This means that in 
ICU practice, the choice of suctioning method 
must consider its effect on the patient's 
stability condition. 
 
DISCUSSION 

Most of the research results show that 
the use of endotracheal suction provides more 
stable results in the closed endotracheal 
suction type. This is because disconnection of 
the patient from the ventilator when open 
endotracheal suction is performed can cause 
the inability to maintain Positive End 
Expiratory Pressure (PEEP), there is an 
increase in pulse, blood pressure and irregular 
heart rhythm, while closed endotracheal 
suction is known to cause fewer physiological 
complications (5,6). During the open 
endotracheal suction procedure, lung volume 
and oxygen saturation will decrease due to 
the disconnection of the ventilator from the 
patient so that hypoxemia can occur, blood 
pressure and heart rate can increase which 
affects the heart rhythm, while in closed 
endotracheal suction, complications such as 
decreased lung volume, hypoxemia, 
increased blood pressure and cardiac 
arrhythmias can be avoided (20). Closed 
endotracheal suction causes less arterial 
oxygen pressure than open endotracheal 
suction, this open endotracheal suction also 
triggers cardiac complications such as 
tachycardia and heart rhythm disturbances 
(14) 

Endotracheal suctioning can 
significantly decrease oxygen saturation 
(30,32). Hypoxemia is caused by the 
temporary disconnection of the ventilator 
from the patient, which interferes with 
oxygenation. Although closed suction is 
better at maintaining oxygen saturation, some 
studies have shown that hypoxemia can still 
occur, especially in patients with pulmonary 

complications or acute respiratory failure 
such acute respiratory distress syndrom. To 
avoid hypoxemia during suction, FiO2 can be 
given with a high concentration of 100%. This 
is accordance with study which was 
conducted in the ICU room of the Klaten 
Islamic Hospital, which showed that there 
was an effect of pre-oxygenation on the 
hemodynamic status of patients with suction 
(35). 

Based on the guidelines from Artificial 
Airway Suction (AARC), it is recommended 
that open and closed endotracheal suction can 
be used to remove mucus from the airway in 
adult patients safely and effectively (12) but 
on the findings in the table, closed suction is 
more recommended in ICU practice because it 
has a lower risk of hemodynamic 
compromise. 

In neurological patients, the 
endotracheal suction procedure is one of the 
triggers for increased intracranial pressure. 
Open endotracheal suction increases 
intracranial pressure more than closed 
endotracheal suction, the mechanism of 
increased ICP due to suction procedures can 
be associated with three causes, namely the 
cough reflex, mechanical stimulation of the 
catheter during suction, and hypoxemia (36). 
Hemodynamic monitoring is a minimum 
neurological observation in neurological 
patients at risk of increased intracranial 
pressure in addition to the level of 
consciousness, pupil activity, and limb 
movements (37). Therefore, choosing a closed 
endotracheal suction method and technique is 
very appropriate to prevent complications 
due to increased intracranial pressure in 
neurological patients because its use results in 
more stable hemodynamics. 

There are limitations of research gaps 
based on the table, such as the lack of long-
term studies on the effects of suctioning in 
ICU patients with mechanical ventilation > 7 
days and the lack of studies comparing the 
effects of suctioning in patients with specific 
conditions such as ARDS, stroke, or head 
trauma so further research is needed that can 
improve these limitations to improve the 
standard of care for ICU patients. 
 
CONCLUSION 
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Based on the results of the analysis of 
11 studies, endotracheal suctioning has a 
significant impact on patient hemodynamic 
parameters. Endotracheal suctioning can 
cause hypoxemia due to impaired 
oxygenation during suctioning and increased 
intracranial pressure (ICP), especially in 
patients with head trauma or stroke, which is 
at risk of worsening neurological conditions. 

Studies show that closed endotracheal 
suction is more effective in maintaining 
hemodynamic stability, reducing the risk of 
hypoxemia, and minimizing fluctuations in 
blood pressure and heart rate during the 
suctioning procedure. In contrast, open 
endotracheal suction tends to cause more 
hemodynamic disturbances due to the release 
of the ventilator connection, which has the 
potential to cause decreased oxygenation and 

increased cardiac workload and increased 
intracranial pressure so that the closed 
endotracheal suction is more recommended 
than the open endotracheal suction in 
neurological patients with mechanical 
ventilation in the ICU. 

There are several research gaps that 
still need to be explored further, such as the 
long-term effects of suctioning in ICU patients 
with prolonged mechanical ventilation have 
not been widely studied and variations in 
suctioning responses based on patient-specific 
conditions such as sepsis, heart failure, or 
stroke have not been widely evaluated. 
Further research is needed to develop 
evidence-based clinical guidelines to 
minimize the side effects of endotracheal 
suction procedures. 
 

 

Table 1. Characteristic of Article 

No. Author/Country/Year/Title Objective Design/ sample/ 

Instrumen 

Results 

1 Ebrahimin et al (5) To compare the severity of pain 

and variation of physiological 

indicators during closed tracheal 

suction system (CTSS) and open 
tracheal suction system (OTSS) in 

patients with traumatic brain injury  

 

- Design: RCT  

- Sample: 112  

- Instrument: 

Observation Sheet 

Compared with OTSS, CTSS can 

cause a higher reduction in pain levels 

during and after suctioning in patients 

with head trauma and can also cause 
a higher improvement in 

physiological indicators, such as RR, 

O 2 saturation and EtCO 2 

2 Dadkhah et al (4) To compare changes in arterial 

oxygen saturation and the 
occurrence of cardiac 

dysrhythmias in head trauma 

patients undergoing open and 

closed suction  

 

- Design: RCT  

- Sample: 88  

- Instrument: 

Observation Sheet 

To reduce Arterial Blood Oxygen 

Saturation and incidence of Cardiac 
Dysrhythmia due to endotracheal 

suctioning, the use of closed suction 

in the intensive care unit is 

recommended. 

3 Pakizeh, Zainab et al (7) 

 

To compare the effect of closed 

and open suction on the incidence 

of hypoxia and VAP in ICU 

patients 

 

- Design: RCT  

- Sample: 184  

- Instrument: 

Observation Sheet, 

Modified Clinical 

Pulmonary 

Infection Score 
(MCPIS) checklist, 

and pulse oximetry 

device 

Closed suction is recommended to 

uses, due to the improvement of the 

hypoxia situation 

4 Alshahrani et al. (20) 

 

To compare the effects of open and 

closed suction on cardiopulmonary 
parameters in ventilated patients  

 

- Design: RCT  

- Sample: 60 

Instrument: 
Observation Sheet 

Closed suction has a significant 

favourable impact on 
cardiopulmonary parameters such us 

Mean Arterial Pressure (MAP) and 

SpO2 

5 Raimundo, et al (6) 

 

To determine the effect of open and 

closed endotracheal suction 
systems on pulmonary function in 

mechanically ventilated patients  

 

- Design: RCT  

- Sample: 66  

- Instrument: 

Observation Sheet 

Open suction caused a much greater 

increase in airway resistance and 
peak inspiratory pressure (P<0.001 

and <0.01 in closed suction). Closed 

suction is recommended. 

6 Afshari et al.(21) To compare the effects of open and 

closed suction systems on blood 
pressure, mean arterial pressure, 

heart rate, arterial oxygen 

saturation percentage, time, and 

cost in mechanically ventilated 

patients  

- Design: RCT  

- Sample: 40  

- Instrument: 

Observation Sheet 

Closed suction caused fewer 

disturbances in patients' 
hemodynamic condition so this 

method can replace open suction 

method in caring of severely critically 

ill patients. 
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7 Alsomali (22) To identify the effect of closed and 

open suction on physiological 

parameters in mechanically 
ventilated patients  

 

- Design: RCT  

- Sample: 74  

- Instrument: 

Observation Sheet 

Closed suction caused fewer changes 

in patients' physiological outcomes 

compared to open suction. 

8 Elmelegy (23) 

 

To investigate the effect of open 

and closed endotracheal suction 

systems on vital signs in 
mechanically ventilated patients  

- Design: RCT 

- Sample: 40 

- Instrument: 

Observation Sheet 

Closed suction method causes less 

changes in patient’s vital signs than 

open suction. 

9 Septimar (24) 

 

To investigate the effect of 

suctioning on oxygen saturation 
levels in critical patients in ICU 

Design: RCT Sample: 40 

Instrument: Observation Sheet 

- Design: RCT 

- Sample: 40 

- Instrument: 

Observation Sheet 

Suction action influence oxygen 

saturation levels in patients treated in 
the ICU of An-Nisa Hospital, 

Tangerang 

10 Apui, et al.(25) To investigate the effect of 

suctioning on oxygen saturation 
changes in unconscious patients in 

ICU RSD dr. H. Soemarno 

Sostroatmodjo  

- Design: RCT 

- Sample: 15 

- Instrument: 

- Observation Sheet, 

pulse oximetry 

Suction action affects changes in 

oxygen saturation in patients with 
decreased consciousness in the ICU 

Room of Dr. H. Soemarno 

Sostroatmodjo Hospital 

11 Hammad, et al (26) To analyze oxygen saturation 

levels before, during, and after 
endotracheal tube suctioning in 

ICU RSUD Ulin Banjarmasin  

 

- Design: RCT  

- Sample: 25 

- Instrument: 

Observation Sheet 

Endotracheal Suction Action Has an 

Influence on Changes in Oxygen 
Saturation Levels in Adult Patients in 

the ICU Room of Ulin Banjarmasin 

Hospital 
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