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Background: The Suction Above Cuff Endotracheal Tube (SACETT) has a dorsal port

above the cuff designed to enable the continuous or intermittent suctioning of secretions from

the subglottic space. Thus, it facilitates the suctioning of excessive secretions above the cuff

and around the glottis.

Objectives: In this study, we investigated the effect of the using the SACETT on laryngos-

pasm and postoperative complications in rhinoplasty operations.

Methods: This randomized controlled clinical trial enrolled 132 patients undergoing rhino-

plasty. The patients were randomly divided into two groups: Suction above Cuff Endotracheal

Tube (n=66; Group SA) and classic endotracheal tube (n=66; Group C). Complications

following general anesthesia were statistically analyzed among the two groups.

Results: The incidence of postoperative laryngospasm (p=0.02) and respiratory complica-

tions was found to be lower in Group SA than in Group C. In addition, the incidence of

agitation (p=0.035), postoperative nausea, and vomiting (PONV) (p=0.041), which required

antiemetic drug administration, swallowing difficulty (p=0.012), and sore throat (p=0.027)

were found to be lower in Group SA than in Group C.

Conclusion: We suggest that using the SACETT in rhinoplasty reduces the incidence of

postoperative respiratory complications as well as the incidence of agitation, sore throat,

swallowing difficulty, and PONV.

Clinical Trial Number: NCT03584503

Keywords: general anesthesia, laryngospasm, postoperative complications, rhinoplasty,

suction above cuff endotracheal tube

Introduction
Due the accumulation of blood and secretions in the mouth, the incidence of

laryngospasm and aspiration-related respiratory complications increases in rhino-

plasty operations.1,2 Cuffed endotracheal tubes are preferred in rhinoplasty opera-

tions, because prevent tracheal aspiration and protect the airway by balloon cuff.

However, although intraoral secretions are suctioned, secretions above the cuff

cannot be completely suctioned.3,4

The Suction above Cuff Endotracheal Tube (SACETT) has a dorsal port above

the cuff designed to enable suctioning of secretions from the subglottic space.

Because the SACETT facilitates the suctioning of excessive secretions in the
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subglottic area, is preferred in intensive care units.5,6

However, the use of the SACETT in in rhinoplasty opera-

tions has not been adequately investigated.

The use of the SACETT in in rhinoplasty operations

has not been adequately investigated. In this study, we

investigated the effect of the use of the SACETT on

laryngospasm and postoperative respiratory complications

in rhinoplasty operations.

Materials and methods
This study was conducted among patients scheduled for

rhinoplasty under general anesthesia. The patients who

underwent routine preoperative examinations and had no

obstacles to the operation were informed about the study.

In accordance with the Declaration of Helsinki, before the

patients were included in the study, written informed con-

sent was obtained from each patient (Van Yuzuncu Yıl
University Ethics Committee IRB approval date:

January 17, 2018; decision number: 01). Clinical Trial

Number: NCT03584503.

A total of 136 patients, who were American Society of

Anesthesiologists (ASA) class I–II and aged 18–65 years,

were included in the study. Patients who had upper or

lower respiratory tract infections, asthma, or a history of

allergies, who received isoflurane or desflurane for main-

tenance of anesthesia, who were ASA class III–IV, who

had a difficult airway (Mallampati score III–IV), or who

had a long uvula, gastroesophageal reflux, electrolyte dis-

turbances such as hypomagnesemia and hypocalcemia, or

a body mass index (BMI) over 30 kg/m2 were excluded

from the study.

Study groups
For the sake of standardization, this study focused on one

type of surgical operation, that is, rhinoplasty. The patients

included in the study were randomly divided into two

groups using a sealed-envelope system. A total of 136

patients underwent surgery during the study period.

Whereas Group SA (n=68) consisted of those undergoing

intubation using the Suction Above Cuff Endotracheal

Tube (SACETT™, PORTEX®, France), Group C (n=68)

consisted of those undergoing intubation using the classic

endotracheal tube (Endotracheal Tubes, Bicakcilar,

Turkey). A total of four patients, two from each group,

were excluded from the study, because they did not agree

to participate. In both groups, the intubation procedure was

performed similarly by an experienced anesthetist. Flow

chart is shown in Figure 1.

Initially, the patients were monitored after intake to the

preoperative care unit. Their vital signs were recorded.

After they were taken to the surgery room, standard elec-

trocardiogram (ECG), heart rate (HR), noninvasive blood

pressure (NIBP), and peripheral oxygen saturation (SpO2)

were monitored. Before the induction of anesthesia, vas-

cular access was performed from the antecubital region or

the back of the hand using a 20G IV cannula. Maintenance

fluid therapy with 0.9% NaCl was provided.

Applied procedures
For the induction of anesthesia, 1 mg/kg lidocaine, 2 μg/kg
fentanyl, 2 mg/kg propofol, and 0.6 mg/kg rocuronium

were used. Then, the patients in Group SA were intubated

using the SACETT with an internal diameter of 7 or

7.5 mm, and the patients in Group C were intubated

using a cuffed endotracheal tube with an internal diameter

of 7 or 7.5 mm. The endotracheal tube cuff was inflated

with air until the balloon sealed the airway. Cuff pressure

was measured in all patients, and the appropriate cuff

pressure was determined to be 20–30 cmHg in order to

prevent microaspiration. (VBM Cuff Pressure Gauges,

VBM Medizintechnik GmbH, Einsteinstrasse, Germany).

Moreover, the pack was not inserted into the throat.

When needed for a maintenance dose, 0.5 mcg/kg

fentanyl and 0.2 mg/kg rocuronium were used.

Throughout the operation, 1% sevoflurane, 40% oxygen,

and 60% medical air were used.

The age, gender, height, weight, BMI, ASA score, and

duration of operation were recorded for all patients. HR,

NIBP, and SpO2 values were recorded at the 0th and 5th

minutes preoperatively, at 5 min intervals during surgery,

and at the 1st, 5th, and 10th minutes postoperatively. The

surgery was performed by the same surgeon with similar

technique and washing fluids was not used. Therefore, the

fluids in the operation area were accepted as blood and

secretions. The amount of blood and secretions suctioned

into the surgical aspirator by the surgeon was recorded for

all patients during the intraoperative period. For Group

SA, the blood and secretions above the cuff was suctioned

into the anesthetic aspirator through the aspiration port at

10 min intervals in the intraoperative period and was then

recorded by the anesthetist. For both Group C and Group

SA, intraoral and pharyngeal area suctioning was per-

formed just before and during the extubation. During

aspiration, the negative pressure of the aspirators was

kept between 60 and 80 mmHg, which was lower than

normal. For postoperative analgesia, 10 mg/kg
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paracetamol (Perfalgan, Abdi Ibrahim, Istanbul, Turkey)

was intravenously administered to all patients 20 mins

before the end of surgery.

All patients were placed in a supine position in the

intraoperative period, with their heads in a neutral posi-

tion. The neutral head position of all patients was main-

tained throughout the operation. The head was not

subjected to any repositioning, such as hyperextension

or anteflexion. After the patients’ muscle strength and

consciousness returned to normal, extubation was per-

formed. All patients were transferred to the PACU after

extubation. A standard monitoring system was applied

during the intraoperative and postoperative periods.

Laryngospasm and other respiratory complications

(apnea, desaturation, bronchospasm, cough) were

recorded. In addition, agitation, sore throat, swallowing

difficulty, postoperative nausea and vomiting (PONV),

hypertension, hypotension, bradycardia, and tachycardia

were recorded during the postoperative recovery period.

The period after extubation and PACU was accepted as

the recovery period.

The presence of apnea, desaturation (SpO2<85%), and

inspiratory stridor after extubation was considered laryn-

gospasm. When laryngospasm developed, first an increase

of the inspired fraction of oxygen, elimination of irritant

stimuli with pharyngeal suctioning, airway-opening man-

euvers, and continuous positive airway pressure were pri-

marily planned. When persistent laryngospasm developed,

deepening of anesthesia, intravenous succinylcholine, and

reintubation were primarily planned.4 The emergence of

expiratory wheezing requiring bronchodilator therapy was

considered bronchospasm.7

CONSORT Diagram

Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n=136)

Randomized (n=132)

Allocated to intervention group SA (n=66)Allocated to intervention control group (n=66)

Lost to follow-up (prorocol violations) (n=0)

Discontinued intervention (n=0)

Lost to follow-up (prorocol violations) (n=0)

Discontinued intervention (n=0)

Analysed (n=66)
•  Excluded from analysis (n=0)

Analysed (n=66)
•  Excluded from analysis (n=0)

•  Did not meet inclusion criteria (n=4)
Excluded (n=4)

Figure 1 Flow chart.
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The Riker Sedation-Agitation Scale (Riker-SAS) was

used to assess agitation.9 Continuous cough (less than 5 sec-

onds) or persistent cough was regarded as a positive cough,

and the presence of nausea and vomiting requiring antiemetic

drug administration was regarded as positive PONV.8 PONV

(0 - No nausea, 1 - Mild nausea, 2 - Severe nausea, requiring

an anti-nausea agent, 3 - Nausea and vomiting) were assessed

using a four-point scale.8 If a patient’s nausea and vomiting

score was ≥2, i.v. ondansetron 50 µg/kg (Zofran 4 mg, Glaxo

Smith Kline, Istanbul, Turkey) was administered.

The presence of postoperative complications was

recorded by an anesthesiologist blinded to the study groups.

Whereas a systolic arterial pressure greater than

150 mmHg or an increase in SBP more than 20% from

baseline was considered hypertension, a mean arterial

pressure less than 60 mmHg or a decrease in SBP more

than 20% from baseline was considered hypotension.

Whereas a heart rate less than 50 beats/min or a 20%

decrease from baseline was considered bradycardia,

a heart rate greater than 110 beats/min or a 20% increase

from baseline was considered tachycardia.

Statistical analysis
Categorical variables were expressed as numbers and

percentages, and continuous variables were expressed

as mean, standard deviation, and minimum and maxi-

mum values. Repeated measures analysis of variance

(ANOVA) was performed to compare the mean values

of continuous variables between groups. The paired

Student t-test was used to compare the two dependent

variables. The Pearson correlation coefficient was indi-

vidually calculated for groups to determine the relation-

ship between these variables. The hi-square test was

used to determine the relationship between categorical

variables.

For the number of postoperative complications, previous

studies have established 3 as the standard deviation (σ). Effect
size (d) was assumed to be 0.9, and a Z value of 1.96 was

used for the 0.05 type I error rate. The sample size was found

to be 61 using the equation for sample size calculation (n= Z2.

σ2/d2), and 66 patients were included in each group.

A p-value of <0.05 was considered statistically significant.

The Statistical Package for the Social Sciences (SPSS) v. 20.0

(SPSS Inc., Chicago, IL, USA) was used to analyze the data.

Results
There were no significant differences between the two

groups in terms of demographic data and general charac-

teristics (Table 1).

The incidence of postoperative respiratory complications,

such as laryngospasm (p=0.002) and apnea (p=0.017), was

found to be lower in Group SA. All laryngospasm episodes

were treated with oxygen, positive pressure ventilation, and

pharyngeal suctioning. None of the patients needed a muscle

relaxant or reintubation. There was no difference in the

incidence of cough between the groups (p=0.226) In addition,

the incidence of agitation (p=0.035), PONV (p=0.041), swal-

lowing difficulty (p=0.012), and sore throat (p=0.027), was

found to be lower in Group SA than in Group C (Table 2).

The total blood and secretions volume accumulated in the

suction chamber was found to be greater in Group SA (67.8

±17.8mL) than inGroupC (60.6±14.5mL)(p=0.012; Table 3).

However, the incidence of hypotension (p=0.154) and

tachycardia (p=0.645) was similar between the groups

(p>0.05). Neither PONV nor swallowing difficulty was

observed in Group SA. None of the patients had bradycardia,

hypertension, or bronchospasm. There were no significant

differences between the two groups in terms of intraoperative

mean blood pressure (p=0.154), pulse rate (p=0.154), or

peripheral oxygen saturation (p=0.154) values (Table 4).

Table 1 Comparison of general characteristics between the two groups

Group SA (n=66) Group C (n=66) p-value

Age (years) 26.3±5.8 25.6±7.7 0.549

Weight (kg) 67.7±9.8 66.4±13.8 0.537

BMI (kg/m2) 23.7±2.3 22.8±3.4 0.085

Duration of surgery (min) 88.8±11.8 86.8±10.1 0.244

Duration of anesthesia (min) 99.9±10.7 97.7±9.5 0.348

Sex (Female/Male) 37/29 40/26 0.596

Smoking 23 20 0.683

ASA (I/II) 45/21 54/12 0.154

Notes: Group SA: Suction Above Cuff Endotracheal Tube (SACETT); Group C: classic endotracheal tube. Values are given as mean ± SD.

Abbreviations: BMI, body mass index; ASA, American Society of Anesthesiologists.
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Discussion
In this study, we found that using the SACETT in

rhinoplasty enabled the aspiration of secretions above

the cuff and reduced the incidence of laryngospasm. In

addition, using the SACETT significantly reduced the

incidence of agitation, PONV requiring antiemetic drug

administration, sore throat, and swallowing difficulty.

Adequate suctioning of secretions in the oral and phar-

yngeal region is essential after intraoral and nasal inter-

ventions. Blood and secretions in the mouth and pharynx

or above the cuff balloon that cannot be fully suctioned

after rhinoplasty may cause postoperative complications.

In this respect, the SACETT provided better results than

the classical endotracheal tube, because it can suction

blood and secretions above the cuff balloon.

This study has several major limitations. First, blood

and other secretions could not be differentiated in the

aspirated mine content. This limitation was evaluated. In

addition, the time of extubation after operation, intraopera-

tive infusion volume, patient satisfaction is seen as other

limitations. The length of the study was considered. These

issues may be the subject of other studies.

Laryngospasm is commonly perceived to be

a significant problem by anaesthetists. Nasal, buccal, phar-

yngeal, or laryngeal irritations or manipulations play a role

in the etiology of laryngospasm.10 The presence of blood

and secretions in the mouth, laryngoscopy under light

anesthesia, and irritation of the vocal cords with an aspira-

tion catheter increase the incidence of laryngospasm.2,4,11

There is a close association between laryngospasm and

the type of surgery.4,11 Nasal, oral, or pharyngeal surgery

increases the risk of laryngospasm. The incidence of lar-

yngospasm reported in literature ranges between 0.8% and

25%.3,11 This study found a 12.1% incidence of laryngos-

pasm, but no laryngospasm was observed during the use of

the SACETT. The absence of laryngospasm may be due to

the SACETT’s adequate suctioning of secretions above the

cuff, the reduced need for an aspiration catheter, and

thereby a decrease in the irritation associated with it.

Irritation is the main factor that triggers

laryngospasm.4,10 For this reason, we chose propofol and

sevoflurane, which cause less laryngospasm, for the induc-

tion of anesthesia in patients. We avoided barbiturates

(which are among the intravenous induction agents thought

Table 2 Laryngospasm and postoperative complication rates in

the groups

Group SA
(n=66)

Group
C (n=66)

p-value

Laryngospasm 2 (3%) 8 (12.1%) 0.002

Apnea 3 (4.5%) 9 (13.6%) 0.017

Cough 4 (6%) 8 (12.1%) 0.226

Agitation 3 (4.5%) 11 (16.6%) 0.035

PONV (antiemetic

required)

0 7 (10.6%) 0.041

Sore throat 2 (3%) 9 (13.6%) 0.027

Swallowing difficulty 0 6 (9%) 0.012

Hypotension 0 2 (3%) 0.154

Tachycardia 8 (12.1%) 10 (15.1%) 0.645

Notes: Group SA: Suction Above Cuff Endotracheal Tube (SACETT); Group C:

classic endotracheal tube. Significant values are given in bold.

Table 3 Comparison of blood accumulating in aspirator in

groups

Group SA
(n:66)

Group
C (n:66)

p-value

Blood in surgical

aspirator (mL)

40.8±15.3 46.7±13.2 0.019

Blood in anesthesia

aspirator (mL)

27.1±9.4 13.9±6.7 0.001

Aspirated total blood

(mL)

67.8±17.8 60.6±14.5 0.012

p-value 0.325 0.201

Notes: Group SA: Suction Above Cuff Endotracheal Tube (SACETT); Group C:

classic endotracheal tube. Significant values are given in bold. Values are given as

mean ± SD. Analysis done by Anova test.

Table 4 Comparison of hemodynamic data in the groups.

Group
SA
(n=66)

Group
C (n=66)

p-value

Mean blood

pressure

(mmHg)

Preoperative 92.5

±12.1

92.4±13.6 0.409

Intraoperative 83.6

±11.2

81.2±14.1 0.123

Postoperative 88.6

±12.1

89.3±13.4 0.166

Heart rate

(bpm)

Preoperative 86.5

±14.4

85.7±14.4 0.781

Intraoperative 81.4

±14.2

82.1±13.8 0.573

Postoperative 79.8

±11.6

82.1±13.5 0.316

Peripheral

oxygen

saturation

(%)

Preoperative 97.9±1.3 98.3±1.3 0.179

Intraoperative 98.4±0.9 98.3±1.1 0.577

Postoperative 97.8±0.9 97.7±0.9 0.337

Notes: Group SA: Suction Above Cuff Endotracheal Tube (SACETT); Group C:

classic endotracheal tube. Values are mean ± SD.
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to trigger laryngospasm)12 and desflurane.13,14 Thus, we

focused on the effects of secretions and local irritation by

excluding other factors that trigger laryngospasm.

However, the type of extubation has a significant effect

on the occurrence of laryngospasm. Research has suggested

that extubation under deep anesthesia or upon awakening

reduces laryngospasm.15 When extubation is performed

under deep anesthesia, ventilatory support is usually required

via mask ventilation. During placement of the mask on the

face in rhinoplasty operations, compression on the surgical

field and difficulty in ventilation are likely. In this study, we

chose waking extubation because of the risk of aspiration

after extubation and the difficulty of mask ventilation.

In this study, we found that the incidence of laryngos-

pasm in the control group was lower than that reported in the

literature (12.1%). Gulhas et al16 chose waking extubation

and reported that the incidence of laryngospasm was 25%. In

studies with a similar extubation plan, Aljonaieh17 reported

that the incidence of laryngospasm was 19.5% in the control

group, and Lee et al18 reported that it was 23.7% in the

control group. The reason for the lower incidence of laryn-

gospasm in the control group of the present study may be due

to the fact that our study was performed in adult age groups.

The cuff pressure of an endotracheal tube varies

according to patient-related factors, environmental circum-

stances, and therapeutic interventions. Factors leading to

increased cuff pressure include positive-pressure ventila-

tion, ventilation with nitrous oxide, and pathologic pro-

cesses such as bronchoconstriction, laryngeal spasms, and

edema. Little information, however, is available regarding

the effect of changes in body position on the cuff pressure

of endotracheal tubes. Changing the position of the head

results in a displacement of the tube.19

Studies have reported an incidence of cough in septor-

hinoplasty operations between 6.6% and 45%.18,20 This

study found that the incidence of cough was 7.5% in

general. Our results are consistent with the literature.

Agitation is one of the most common complications in

the early postoperative period. Patients have an increased

risk of self-injury because agitation causes behavioral

changes. It can lead to serious complications such as

hypoxia, aspiration, self-injury, touching the surgical

field, and falling associated with self-extubation.21

Agitation is often seen especially after ear, nose,

throat, and septoplasty operations. The blockage of the

nasal passages in these operations causes the patient to

feel a choking sensation and may increase the incidence

of agitation. Kim et al22 showed that the incidence of

agitation for intranasal operations was 22.2%. In this

study, the agitation rate was 16.6% in the classical

endotracheal tube group and 4.5% in the SACETT

group. This substantial reduction may be due to the

prevention of irritation in the patients’ subglottic area

with the use of the SACETT.

Postoperative nausea and vomiting is one of the most

common problems in the postoperative period. It is reported

in 10–50% of patients. The causes of PONV include blood

reaching the stomach and blood and secretions accumulating

in the mouth during the operation.23 In this study, no PONV

(requiring antiemetic drug administration) was observed in

the SACETT group. This may be due to the fact that ade-

quate suction with the SACETT may decrease blood and

secretions in the mouth, thus reducing the amount of blood

that escapes into the stomach.

A prospective study found a 40% incidence of sore

throat, and the presence of a blood-stained tracheal

tube on extubation, suction, or postendotracheal intu-

bation were associated with risk of sore throat.24,25 In

this study, sore throat decreased significantly with the

use of the SACETT, and no swallowing difficulty was

observed. This may be due to lowered trauma to the

patient with the use of the SACETT and better toler-

ability of the tube.

In conclusion, we suggest that the use of the SACETT

in rhinoplasty reduces the incidence of respiratory compli-

cations. In addition, it reduces the incidence of other post-

operative complications, such as agitation, sore throat,

swallowing difficulty, and PONV, when compared with

the classic endotracheal tube. Further studies of the role

of the SACETT in rhinoplasty operations and other

intraoral or nasal surgical procedures may be warranted.
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