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ABSTRACT
Endotracheal suctioning is one of the most important care that done continuously in patient with Brain injuries.
Type of suctioning affected on the hemodynamic status of patients, this study was performed with the aim of
comparing changes in Arterial Blood Oxygen Saturation and Occurrence of Cardiac Dysrhythmia in head trauma
patients with open and closed suction. In this cross-over clinical trial study, 88 patients who under mechanical
ventilator were enrolled randomly divided into two groups. Closed and open suctioning each done for each
patient and changes on Arterial Blood Oxygen Saturation and Occurrence of Cardiac Dysrhythmia at intervals
before, during. Immediately, five, ten and fifteen minutes by using paired t-test, ANOVA with repeated data and
Fisher's exact test were performed by software SPSS version 22. 88 patients with ranging from 15 to 45were
enrolled. 68% of patients were male. The most cause of head injury was car accident (75%) that the most
frequent CT scan findings associated with intraventricular hemorrhage (22%). The occurrence of Cardiac
Dysrhythmia and changes on Arterial Blood Oxygen Saturation was more in open method of endotracheal
suctioning. There were significant relationships between Arterial Blood Oxygen Saturation and occurrence of
Cardiac Dysrhythmia in Multiple time intervals with type of suctioning.(p<0.001). According to the findings, 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.
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INTRODUCTION
Traumatic accidents always shadow humans [1-4].
They account for the second of mortality in

Annually, 100,000 people are hospitalized for
head injuries, out of which 40-50% die and 35%
experience long-term disabilities [8]. Traumatic
brain injury (TBI) is more prevalent among men
[1].The first priority in the care of all trauma

Journal of Research in Medical and Dental Science | Vol. 5 | Issue 6 | December 2017

89

Asieh Shabani Faramarzi et al
J Res Med Dent Sci, 2017, 5 (6):89-94
_____________________________________________________________________________________
patients (GCS≤8) is intubation. Since patients with
endotracheal tube cannot clear secretions and it is
important to maintain oxygenation in them [9],
periodical suction is needed and should be done
carefully [10], [11]; otherwise, arterial blood
oxygen may reduce [12], leading to cardiac
dysfunction and dysrhythmia [10], [13]. As a
result, in addition to careful implementation of
suctioning procedure, the selection of an
appropriate endotracheal suctioning method can
be helpful for minimizing these complications
[10], [14], and [15]. At present, open suction is
common in intensive care units; however, closed
suction is sometimes administered. Regarding the
attempts made to minimize secondary injuries,
mainly caused by open suction, as well as
contradictory results of the existing studies
regarding the effects of open and closed suction
on changes in the percent of arterial blood oxygen
saturation (ABOS) and occurrence of cardiac
dysrhythmia (CD), we intended to conduct this
study.
MATERIALS AND METHODS
This cross-sectional double-blinded clinical trial
with 80% power and 5% error rate was
conducted as a part of a thesis study on 88
patients with traumatic brain injuries with the
Glass cow Coma Scale (GCS) of 4-8 [3], undergoing
mechanical ventilation in the surgical intensive
care unit (SICU) of Shahid Beheshti MedicalEducational Hospital, affiliated to Babol University
of Medical Sciences. The subjects were selected
using convenience sampling technique, after
obtaining the clinical trial registration code
(IRCT2015092624213N1) and approval of the
Ethical Committee of Ardabil University of Medical
Science (IR.ARMUS.1394.21). In this study,
endotracheal tube was placed for all patients [4]
and patients without history of underlying
diseases (such as chronic obstructive pulmonary
disease and increased intracranial pressure),
patients intubated over the past 72 hours, and
patients with normal vital signs were included. On
the other hand, patients in need of frequent
suction were excluded. In this study, a two-part
questionnaire was used. The first part included
demographic information (age, gender, causes of
head injury, GCS, CT-scan results, and radiology
test results) and the second part included
information concerning the percent of ABOS [16]
and incidence of cardiac dysrhythmia. The
observed variations in relevant variables of

carefully monitored patients were recorded in a
certain form. The selection of the type of suction
was done using computer generated random
numbers. After the selection of patients, standard
suction protocol was used [17]; in addition, both
open and closed suction procedures were
administered to all patients. During the suction,
the patient's head was positioned at 30° with the
flexed neck [18] to prevent intracranial pressure
increase [6]. To eliminate the remaining effect [7],
90-minute interval was considered between each
two suctions [19]. In the open suction, the patient
is released from the incubator and the secretions
are removed through inserting a suction catheter
(diameter 1.5 mm) [20] into the endotracheal tube
with the maximum negative pressure of 20-30
Kappa [21]. After the end of the suction
procedure, the patient is connected to the
ventilator again. In the closed suction system,
there is no need for releasing the incubator;
rather, ventilation is done by positioning the
suction catheter between the endotracheal tube
and the ventilator circuit. The closed suction
catheter can be replaced every 72 hours [22].
Before the suction, all patients were connected to
the ventilator and hyper oxygenated with 100%
oxygen for two minutes. Then, the percent of
ABOS and the incidence of CD were measured
before, during, and 5, 10, and 15 minutes after the
suction. Immediately after the end of the suction,
pre oxygenation with 100% oxygen was done for
2-3 minutes, and each method lasted for 5-10
seconds (17), (20).The obtained data was then
analyzed with descriptive analysis techniques,
ANOVA, chi-square test, and paired t-test in SPSS
version 22.
RESULTS
In this study, 88 patients with the mean age of
29±9 years (ranging from 15 to 45) were included,
out of which 60 patients (30%) were men and 28
patients (31%) were women. Car accident was the
major cause of head injuries (75%). Radiology and
CT-scan test results in patients with the conscious
level between 4 and 8 were investigated in a one
year study (2015-2016). Stress fractures were
observed in 22% of patients with head injuries.
The greatest frequency (22%) of CT-scan test
results (Table 1) was for intraventricular
hemorrhage. The open and closed suction
methods were used in both groups (n=44) to
investigate the variations in the percent of ABOS
and occurrence of cardiac dysrhythmia in
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different time intervals. Findings of this study
showed that the most prevalent type of cardiac
dysrhythmia during and immediately after open
suction was sinus tachycardia; whereas, only two
cases with ventricular para systole and sinus
tachycardia was observed in the closed suction.
These findings indicated a significant relationship
between cardiac dysrhythmia and suction type
(p<0.001). There were one case with ventricular
Para systole and eight cases with sinus
tachycardia within the first five minutes after
open suction; whereas, only one case with
ventricular par asystole was observed in the
closed suction, indicating a significant relationship
between the two methods in term of the
occurrence of ventricular par asystole (p=0.006).
In addition, one case with ventricular par asystole
was observed within the first 10 minutes after the
closed suction; whereas, seven cases with sinus
tachycardia and one case with ventricular par
asystole were observed in the open suction,
indicating a significant relationship these time
intervals (p=0.012). In addition, no cardiac

dysrhythmia was observed 15 minutes after
closed suction; whereas, two cases with sinus
tachycardia were observed 15 minutes after open
suction, indicating a significant relationship
between the open suction method and the
occurrence of cardiac dysrhythmia (p<0.001).
Table 2 presents the occurrence of cardiac
dysrhythmia in aforementioned time points for
both the open and closed suction methods. The
greatest change in the percent of ABOS was
occurred 10 minutes after the open suction
(95±4) and closed suction methods (97±3). The
minimal change in the percent of ABOS in open
suction was observed during the suction and five
minutes after it relative to pre-suction (86±4 and
91±3 versus 92±3); whereas, the minimal change
in the percent of ABOS in the closed suction
method was observed during the suction relative
to pre-suction (92±3 versus 93±3). Table 3 shows
the mean changes in the percent of ABOS in
several time intervals based on the type of suction.
Changes in the percent of ABOS are presented in
Table
1.

Table 1: Frequency of CT-scan finding in head trauma patients
CT-scan findings
subarachnoid hemorrhage
Intraventricular hemorrhage
epidural hemorrhage
subdural hemorrhage
contusion

Frequency(percent)
17 cases (19%)
20 cases (22%)
16 cases (18%)
19 cases (21%)
16 cases (18%)

Table 2: Occurrence of Cardiac Dysrhythmia in times after closed and opening endotracheal suctioning
Time
Open
suctioning
Closed
suctioning
p-value*

During
suction
28
%63/1
4
%8
p<0.001

immediately after
suctioning
25
%56
4
%8
p<0.001

Five minutes after
suctioning
9
%20
1
%2
P=0.006
* Exact Fisher's test

Ten minutes after
suctioning
8
%17
1
%2
p<0.001

Fifteen minutes after
suctioning
2
%4
0
p<0.001

Table 3: Mean arterial blood oxygen saturation changes in multiple time intervals based on the type of suction (mean±SD)
Time
SPo2
Open suctioning
Closed suctioning
P**

TB

TD

TI

T5 minute

T10 minute

T15 minute

P*

92±3
93±3

86±4
92±3

88±9
93±3
>0/05

91±3
94±3

92±4
95±3

95±4
97±3

<0/001
<0/001

<0/001

<0/001

<0/001

<0/001

TB :Time before suctioning; TD: time during suctioning; TI: time immediately after suctioning; T5 minute: five minutes after suctioning; T10 minute:
ten minutes after suctioning; T15 minute: fifteen minutes after suctioning; P*: Repeated Measured Analyze
P** :paired T-Test
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Figure 1: Changes in Arterial Blood Oxygen Saturation with the type of Endotracheal suctioning

According to this table, these changes in closed
suction are regular, but are not in the open
suction. In the open suction, the percent of ABOS
before suction was larger than in 10-minute after
suction, but started to increase afterwards;
whereas, since there was no need to disconnect
ventilator in the closed suction method, the
percent of ABOS was lower than the pre-suction
percentage of ABOS only during the suction, and
started to increase five minutes after the suction.
DISCUSSION AND CONCLUSION
This study was conducted aiming to compare
changes in the percent of ABOS and occurrence of
cardiac dysrhythmia among 88 ICU patients with
traumatic head injuries, undergoing both open
and closed suction. Results showed greater
incidence of cardiac dysrhythmia in open suction
method than in closed suction. This finding is
consistent with the finding of Seyyed Mazhari et
al.’s study, entitled “effect of open and closed
suction on heartbeat rhythm of patients
hospitalized in ICU” [23]. In this study, there was a
significant difference between post-suction time
intervals in terms of the occurrence of cardiac
dysrhythmia. Seyyed Mazhari et al. reported that
the type of suction did not change cardiac rhythm,
which is inconsistent with the finding of the
present and previous studies. However, this
inconsistency was due to the difference in

research subjects (patients with traumatic brain
injuries in the present study versus all patients
hospitalized in ICU in Mazhari's study).
Alipour et al. [24] in a study, entitled “comparison
of effect of open and closed suctions on
hemodynamic condition of ICU patients,” reported
that there was no significant between-methods
difference in terms of cardiac dysrhythmia
frequency. This finding was consistent with the
findings of Iron et al. [21] and inconsistent with
those of the present study, which may be due to
the difference in research samples. Previous
studies included all ICU patients; whereas, this
study was conducted only on ICU patients with
traumatic head injuries. According to the results,
there was a greater increase in the percent of
ABOS in closed suction than in open suction;
however, the between-methods difference was
not significant for all time intervals, except for
immediately after the suction. Lee et al. [25]
concluded that the percent of ABOS decreases
immediately after open suction, which is
consistent with the findings of the present study.
The mean difference in the percent of ABOS
between immediately after and during suction
was greater in the open suction method than
closed suction method, which is consistent with
the finding of Afshari et al. [26] A significant
relationship was observed between the percent of
ABOS and the suction type in each time interval.
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This finding is consistent with the findings of
SeyyedMazhari et al. [23] and Ozden et al. [27].
Zolfaghari et al. [10] reported that the percent of
ABOS in the first five minutes after open suction
decreased, which is consistent with the finding of
the present study.
In conclusion, changes in the percent of ABOS and
occurrence of cardiac dysrhythmia, as life
threatening factors for patients with traumatic
head injury, were lesser in patients undergoing
closed suction than open suction. Although closed
suction is a more costly method than open suction,
it is recommended to be used to decrease and
moderate aforementioned ICU complications.
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