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ARTICLE

BACKGROUND
Tracheal suctioning is one of the most common 
procedures performed in intensive cares units (ICU) 
that ensures airway patency and a good ventilator 
pattern in patients with OT tube or tracheostomy. 
This procedure can be carried out by two different 
devices: an open tracheal suction system (OTSS) and 
a closed tracheal suction system (CTSS), each with 
its own peculiarities. 
After an analysis of the scientific literature, which 
supports the use of the CTSS, it was decided to 
conduct research in the intensive care units of 
Brotzu’s and Duilio Casula’s hospitals of the city 
of Cagliari, to analyse the actual use of the device 
by nurses, highlighting difficulties and doubts. The 
CTSS has always been the subject of discussion 
among nurses in ICU. 

MATERIALS AND METHODS
The research study was carried out by performing 
random face-to-face interviews of nurses during 
data collection. 
The interview consisted of eleven questions. At the 
same time, random observations of the CTSS’s use 
were made, using the Duilio Casula Hospital ICU’s 
protocol as a guide. 

RESULTS
It was clear that the CTSS is used extensively, even 
daily. 62,5% of nurses believed that the CTSS was 
more effective, and 62,5% of the interviewed nurses 
reported using the device in all intubated and 
tracheostomy patients. However, 41,3% of nurses 
reported not using the device beacuse it was believed 
to have a lower suction capacity. 
The observation’s results highlighted mistakes such 
as poor hand hygiene (89,5% of the observations), 
a failure to disconnect the probe from the suction 
system (63,15%), and repeated insertion of the probe 
(31,6%), and poor manual skills using the device 
(15,8%).

CONCLUSIONS
The analysis of the results highlighted how nurses 
had a good theoretical knowledge of the CTSS, but 
have been observed a lot of mistakes in the use of the 
device. 
This suggests to consider the organization of practical 
re training courses in the intensive care units. 
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INTRODUCTION

MATERIAL AND 
METHODS

Tracheal suctioning is a common procedure 
perform in ICU that ensures airway patency and 
a good ventilator pattern in patient with OT tube 
or tracheostomy. It can be carried out with two 
different devices with their own peculiarities: the 
open suction system (OTSS) and the closed suction 
system (CTSS). The correct use of those devices has 
a great clinical importance and it was considered 
by the World Health Organization (WHO) and by 
the Centre for Disease Control (CDC) as an high 
risk procedure, like the intubation procedure or the 
position of a tracheostomy(1). So, it is very important 
to know the characteristics of each device in order 
to be able to use it better with the patients. 

The OTSS, but not the CTSS seems to be able to 
determine an increase in airway resistance and peak 
inspiratory pressure. So elevated airway resistance 
before the endotracheal suction may justify the 
use of a CTSS despite the OTSS that can be also 
contraindicate(2). 
However  Naiara I. et al. highlight that hemodynamic 
and respiratory changes turned to physiological 
parameters one hour after the endotracheal suction 
using both of the devices(3). 
Moreover the pain score was significantly higher 
in the pain using OTSS during the endotracheal 
suction and after ten minutes(4). Similar results were 
also obtained by Abbasali Ebrahimian et al. who 
analysed pain in patients during the endotracheal 
suction with both devices with CPOT scale(5).

About the possible use of the CTSS as a method to 
prevent VAP, it seems that the type of endotracheal 
suction system, CTSS and OTSS, had no effect on 
occurrence of VAP(6) (7) (8). 
Moreover the CTSS allow the removal of 
tracheobronchial secretions without disconnecting 
patient’s ventilatory circuit. 
So it helps to prevent alveolar decruitment, 
hypoxia(1) and aerosol generation, particularly in 
airway management in patients with COVID-19 (1)

(9). The use of CTSS exposes the risk to incomplete 
probe retraction that ensures airway patency and 
causes a Tidal volume reduction (10) (11).

Design: This is a quantitative descriptive 
observational study with the purpose of investigating 
the use of the closed suction system by nurses in 
the Intensive Care Units and to highlight the main 
doubts and mistakes in the use of the CTSS. 
This can help to have a better use of the device. Data 
collection was conducted in July and August of 2022.

Setting: The research was carried out in the intensive 
care units of the two hospitals of the city of Cagliari, 
Brotzu Hospital and Duilio Casula Hospital. 
There, almost all of the patients have OT tube or a 
tracheostomy. The ICU analysed are equipped with 
eleven beds.

Study population: Have been admitted to the study 
all the nurses working during the data collection in 
the hospitals considered, totally 40 nurses. 
Nurses who have not given availability, or who were 
involved in the research, were excluded from the 
study.

Data collection: The data collection tools included 
interviews and observations. 

Interviews were carried out using an half-structured 
interview (annex N°1) composed by eleven questions 
with open and closed answers. 
The first part of the interview consisted on the 
collection of the characteristics of the population 
(age, experience in ICU, the knowledge about a 
protocol of the use of CTSS), instead the second part 
was about the use and the possible difficulties using 
CTSS.

Observations were carried out in a random way on 
nurses using CTSS. ICU’s protocol of one of the 
hospitals was used to assess the use of CTSS (annex 
N°2).  

This study was carried out to investigate the real 
use of the CTSS by nurses in intensive care units. 
In some empirical observations have emerged some 
doubt about the CTSS and it’s efficiency. 
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RESULTS

A total of forty interviews were conducted. 
The nurses participating in the study were between 
25 and 58 years old with an average age of 38,4 years 
old. 
About the school education of the research 
population:
•	 25% of the nurses had a certificate or similar
•	 65% of the nurses had a three-year degree 
•	 10% of the nurses a master’s degree

Considering other titles:
•	 9 nurses had only a certificate or similar
•	 1 nurse had a certificate and a master
•	 14 nurse had only a three-year degree
•	 12 nurses had a three-year degree and a master
•	 4 nurses had master’s degrees, and two of them 

also one or more master, and one of them also a 
doctorate

12,5% of nurses were working in ICU for less than a 
year, 42,5% for one to five years, 15% for five to ten 
years, 30% for more than ten years. 
Everybody reported using the system, 67,5% every 
day at work. About the existence of a CTSS protocol 
in ICU, 50% of the nurses answered correctly, 30% 
answered wrong, 20% didn’t know the answer. 

62,5% of the nurses reported to use CTSS in every 
patient with OT tube or tracheostomy, 5% used 
CTSS just if the patient already have it, 32,5% only 
in some type of patients (patients with OT tube or 
tracheostomy with diseases transmissible by droplets 

or aerosolization or with the necessity of frequent 
endotracheal aspiration.
Have been reported the reasons why nurses didn’t 
use the CTSS:
•	 Ineffective suction (41,3%)
•	 Unavaible device (19,56%)
•	 Using CTSS in the routine (13,04%)
•	 Patient was close to estubation (10,5%)
•	 Lack of continuity between nurses (2,17%)
•	 Others (2,17%)

87% of nurses reported to change the device in the 
correct way. 85% of the research population reported 
an early change of the device mainly because of a 
damage and because of an ineffective suction and 
the necessity to use the OTSS. 99% of nurses washed 
the probe correctly, according to the manufacturer’s 
indications. About the choice of the probe diameter, 
52,5% of nurses reported to choose it on the basis 
of  the OT tube or of the tracheostomy diameter, 
the 27,5% of nurses used this element and also the 
secretion density, 15% of nurses did not possess any 

criteria, 5% reported other answers. 
Another question investigated the main difficulties 
using CTSS:
•	 26,15% of nurses had the feeling of not sucking 

properly, in particular with high density 
secretions

•	 21,5% of nurses reported that the CTSS didn’t 
have an effective suction capacity

•	 15,4% of nurses reported an ineffective suction 
capacity of the CTSS with a diameter probe of 
less than 16 Ch

•	 12,3% had an important difficult with the manual 
skills

 

 
 

 
 
 

 

 

 

 

 

 

 

 

Conclusions  
The use of the closed suction system is still subject of discussion by nurses. There is an important use of the 
device and the research shows sufficient theoretical knowledge. However it’s important to highlight the nurses 
feeling of a lower suction capacity using CTSS, which however, cannot be justified with certainty by any 
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the guidelines. Six of them couldn’t be considered 
because CTSS has been removed and OTSS has been 
used after this operation. It’s important to highlight 
that CTSS has been linked after the OTSS use, a very 
dangerous behaviour for the patient safety. A total of 
19 observations have been analysed:
•	 89,5% of procedures  did not perform hand 

hygiene before the use of the CTSS, of the most 
important indications for the prevention of 
infection

•	 63,15% of procedures did not perform 
disconnection of the CTSS from the suction 
system which could expose the patient to an 
increased risk of accidental extubation

•	 31,6% of observations highlighted a repeated use 
of the probe without any pauses, instead of the 
guidelines which admit to repeat the procedure 
up to a maximum of three times with a break 
of 30-60 seconds between one aspiration and 
another

•	 15,8%% of observations was reported a poor 
manual skill using the CTSS, in particular 
inserting and removing the probe into the sleeve

The use of the closed suction system is still 
subject of discussion by nurses. There is an important 
use of the device and the research shows sufficient 
theoretical knowledge. 
However it’s important to highlight the nurses 
feeling of a lower suction capacity using CTSS, 
which however, cannot be justified with certainty by 
any scientific evidence. 

CONCLUSIONS
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•	 9,23% didn’t reported any difficulties
•	 15,4% reported other difficulties like a difficult 

insertion of the catheter into the tracheostomy 
because of the inner cannula, or like a reduced 
aspiration capacity but resolvable by aerosol 
therapy or reducing PEEP

About the main complications nurses reported: no 
complications (50% of nurses), hypoxia because 
of a lower aspiration capacity (35% of nurses), an 
abnormal ventilation because of an lower suction 
capacity (35%), decreased patient comfort because 
of a frequent use of the CTSS because of a lower 
suction capacity (20%), discomfort from incorrect 
and incomplete probe retraction (2,5%).

About the lower suction capacity of the CTSS, have 
been analysed two different probes of the OTSS with 
different diameter of 14 and 16 Ch, both of them with 
a length of 50 cm, and two different CTSS probes of 
with a diameter of 14 and 16 Ch with a length of 54 
and 58 cm. Considered a OT tube with a diameter of 
7,5mm, connected with one of the probe, the probe 
will be introduced for a length of about 10 cm. 
In fact, according to the guidelines the probe must 
be introduced for the same 
length of the OT tube or the 
tracheostomy tube. (1)

So the different length 
of the OTSS and CTSS 
probe couldn’t change the 
different lower suction, 
but it could be given by a 
different movement during 
the removal of the probe 
during the aspiration (using 
the OTSS is a circular 
movement whereas in the 
CTSS is a linear movement). 
At the end of the interview the nurses were asked 
which system they preferred and 62,5% of the nurses 
reported to choose CTSS, 32,5% chose OTSS, while 
27,5% of nurses reported that the devices were the 
same.

Observations highlighted some nurses mistakes 
using CTSS, compared to the ICU’s protocol based 
on guidelines. A total of 25 observations were 
made, taking into account that tracheal suction is a 
procedure carried out as needed in accordance with 
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However the observations highlights a lot of 
mistakes in the use of the CTSS. 
This suggests the importance of organising re-
training session with a practical approach, to 
improve the critical patients assistance. 
In particular patients with important hypoxia 
during the endotracheal suction and to reduce 
aerosol generation.
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