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Abstract

Background: Sore throat is one of the most common complications of endotracheal intubation, which interferes with patient's
normal breathing and oral feeding process. This may ultimately delay the patient's discharge from the hospital. The aim of this
study was to determine effect of warm normal saline solution gargling on sore throat in open heart surgery patients after estuation.
Methods: This clinical trial was performed in 2016 on 60 patients undergoing open heart surgery at the Amir Al-Momenin
Hospital in Kordkoy, Northeast of Iran. The subjects were selected by convenience sampling method and randomly assigned to
an intervention and a control group. Patients with sore throat were assessed using the Numerical Pain Rating Scale (NPRS 0-10)
one hour after endotracheal tube removal and then every 6 hours for 24 hours. An overall score of zero, 1-3, 4-6, and 6-10
indicated no pain, mild pain, moderate pain, and severe pain, respectively. Data were analyzed with SPSS (version 18) using the
Shapiro-Wilk test, independent t-test, Fisher's exact test, Chi-square test, and Friedman test. All analyses were carried out at
significance of 0.05.

Results: At the beginning of the study, there was no statistically significant difference between the two groups in terms of age,
sex, ethnicity, history of addiction, and sore throat severity (p> 0.05). Six hours after the intervention, pain intensity did not differ
significantly between the two groups (p <0.05). However, pain intensity was significantly lower in the intervention group
compared with the control group 12, 18, and 24 hours after the intervention (p<0.001).

Conclusion: The results indicate that warm normal saline solution gargling after removal of the endotracheal tube is a practical,
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simple, and cheap approach to relieve sore throat in patients undergoing open heart surgery.

Highlights:

‘What is current knowledge?

According to the existing literature, no study has examined effect of warm
Saline solution gargle on sore throat after extubating in open heart surgery
patients.

‘What is new here?

This study show that warm saline solution gargling after removal of the
endotracheal tube is a practical, simple, and cheap approach to relieve sore
throat in patients undergoing open heart surgery.

Introduction

According to the World Health Organization and the American Heart
Association, cardiovascular disease was the leading cause of death worldwide in
2019 (1, 2). These diseases impose a significant burden on healthcare as many of
the cases require surgical intervention (3-5). In Iran, cardiovascular diseases are
considered as one of the most important causes of death, and about 40,000 open
heart surgeries are performed annually in the county (6). Open heart surgery is
classified as a complex and complicated surgery (7). In this surgery, patients are
placed under general anesthesia and immediately transferred to the intensive care
unit after the operation where they recover from anesthesia. Endotracheal
intubation is essential for the management and maintenance of the airway under
general anesthesia (8). Almost all patients who are intubated during surgery suffer
from some degree of airway injury often 12 to 24 hours after the extubating that
may resolve after five to seven days (9). The main causes of postoperative sore
throat are damage to the mucosa by endotracheal tube cuff, trauma during
intubation, and mucosal dehydration. Factors such as coughing, friction between
the tracheal mucus, the tracheal tube size and type, and the cuff pressure of the

endotracheal tube are also related to postoperative sore throat (10). Sore throat
after endotracheal intubation is one of the most common reasons of patient
dissatisfaction (9). In fact, the prevalence of postoperative sore throat is between
30 and 70% (11). Poor management of postoperative complications leads to
increased catabolism, tachycardia, hypertension, tachypnea,
immunosuppression, coagulation disorders, postoperative pain, nausea,
vomiting, restlessness, decreased patient satisfaction, and additional treatment
costs. It also increases the length of hospital stay as well as the possibility of
hospital returns (12). Patients undergoing cardiac surgery may face several
complications, which are exacerbated by other conditions such as sore throat that
may interfere with the patient's breathing, oral nutrition, and hemodynamic
stability. This may ultimately delay discharge from the hospital (7, 13, 14).
Different non-pharmacological and pharmacological methods have been
suggested to reduce this complication. Using a smaller endotracheal tube,
performing endotracheal intubation after complete muscle relaxation, minimum
pressure inside the cuff, and removing the endotracheal tube when the
endotracheal tube cuff is completely emptied are non-pharmacological ways to
reduce postoperative sore throat. Therapeutic interventions include inhalation of
budesonide or beclomethasone, intravenous dexamethasone administration, use
of topical betamethasone gel, use of ketamine, topical and systemic lidocaine,
and magnesium sulfate. Moreover, the use of advanced devices to induce
anesthesia such as video laryngoscopes, supraglottic airways, transesophageal
echocardiography, and novel anesthetics such as muscle relaxants (remifentanil
and rocurium bromide) have been also suggested for reducing risk of
postoperative sore throat. However, most conventional treatments have relative
effects and are not completely effective (15). Normal saline is an inexpensive,
low-risk solution that is readily available. The use of normal saline solution has
been suggested to prevent post-extubation sore throat. This involves rinsing the
mouth with normal saline before endotracheal tube removal (16) or normal saline
gargling before intubation (17), and soaking the tip of the endotracheal tube in
normal saline (18). Normal saline reduces inflammatory mediators and thins the
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mucus. In addition, heat can relieve pain and promote healing of damaged tissues
(19). Nursing textbooks also emphasize on gargling with warm saline solution to
relieve sore throat (20). Therefore, this study was performed to determine effects
of gargling warm normal saline solution on sore throat after endotracheal tube
removal in open heart surgery patients.

Methods

This clinical trial was conducted during October 2018 to February 2019 in Amir
Al-Momenin Educational and Medical Center, Kordkuy, Northeast of Iran. The
number of required samples was calculated according to the study of Jafari et al.
(21) at 95% confidence level, with a test power of 80%, and using the following
formula:

2
(ZF% + Zl_ﬁ) (SD? + SD2)

"= (g — 12)?
1y = 1.2414
1y = 1.746
SD, = 0.47
SD, = 0.87

In this study, 60 patients who were candidates for open heart surgery were
selected using convenience sampling method and allocated through block
randomization. Written informed consent was obtained from all participants a day
before surgery. Inclusion criteria were age between 30 and 65 years, no sore
throat or cold in the past weeks, ability to communicate, endotracheal intubation
under 30 seconds (22), and Mallampati score of 2 (23). Cricoid pressure during
anesthesia, any attempt for re-intubation, respiratory infection, intubation for
more than 16 hours in the intensive care unit, bleeding, cardiac dysrhythmia, and
decreased level of consciousness were considered as the exclusion criteria (21) .

Demographic characteristics including age, sex, ethnicity, and history of
addiction were recorded. The level of pain in patients was recorded using the
Numerical Pain Rating Scale (NPRS). A score of zero, 1-3, 4-6 and 7-10 indicated
no pain, mild pain, moderate pain and severe pain, respectively (24). The same
method of anesthesia induction was carried out by the same anesthesiologist for
both groups. All endotracheal tubes used in the study were cuffed and 7-8 mm in
diameter. The surgeries were also performed by a same cardiovascular surgeon.
After the surgery, the patients were transferred to the cardiac intensive care unit.
After stabilization of hemodynamic status, the endotracheal tube was removed in
the same manner for all patients. The level of sore throat was measured using the
NPRS scale one hour after extubating for both groups (before the intervention).
Next, normal saline solution was placed in a warmer at 40 °C. Then, the
intervention group (n=30) gargled 30 ml of the warm saline solution every three
hours. The severity of sore throat was measured every six hours for 24 hours
using the NPRS scale (25). Patients in the control group (n=30) received routine
care.

Data were entered into the SPSS software (version 18). Pain scores were
analyzed qualitatively. Qualitative variables were expressed in form of number
and percentage, and quantitative variables were expressed as mean and standard
deviation. Normality of quantitative data distribution was analyzed using the
Shapiro-Wilk test. The independent t-test was used to compare quantitative
variables between the two groups. The Fisher's exact test and Chi-square test
were used to compare the level of sore throat at different time intervals between
groups (intervention and control). The intergroup changes of sore throat intensity
were assessed using the Friedman test. All analyses were performed at
significance level of 0.05.

Results

The mean age of subjects in the intervention group and the control group was
53.58 + 8.30 years and 61.70 + 9.11 years, respectively (p=0.15). Table 1 shows
the frequency distribution of demographic characteristics among the subjects.

Table 1: Frequency distribution of demographic characteristics of patients in the intervention
and control groups

Variable N (%) N (%)
Female 7(23.3) 10(33.3)

Gender 0.39*
Male 23(76.7)  20(66.7)
Yes 13(43.3)  11(36.7)

History of addiction 0.598*
No 17(56.7)  19(63.3)
Persian 16(53.3) 15(50)
Turkmen 8(26.7) 6(20)

icl ek

Ethnicity Sistani | 133) 6oy 0?4

Other 5(16.7) 3(10)

*Chi-square Test, ** Fisher's exact test
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After extubation, 66.7% of patients in the intervention group and 33.3% of
patients in the control group had severe sore throat, and 26.7% of patients in the
intervention group and 40% of patients in the control group had moderate sore
throat. Results of the Fisher's exact test did not show a statistically significant
difference in sore throat severity between the two groups before the intervention
(p<0.05). However, the results indicated that the sore throat frequency was
significantly lower in the intervention group than in the control group 12, 18 and
24 hours after the intervention (Table 2).

The mean score of sore throat was highest before the intervention and lowest 24

Table 2: Comparison of sore throat intensity between the study groups before the intervention
and 6, 12, 18 and 24 hours after the intervention

Measurement time points Intensity of sore Control
throat N (%) N (%) P-value
No 0(0) 1(3.3)
Mild 1(3.3) 3(10)
Before intervention 0.058*
Moderate 8(26.7) 12(40)
Severe 21(70) 14(46.6)
No 4(13.3) 1(3.3)
6 hours after the Mild 17(56.7)  11(36.7)
intervention Moderate 9(30) 16(53.3) 0.066*
Severe 0(0) 2(6.7)
No 14(46.7) 1(3.3)
12 hours after the Mild 15(50) 16(53.3) <0.001*
intervention Moderate 1(3.3) 11(36.7)
Severe 0(0) 2(6.7)
No 23(76.7)  4(13.3)
18 hours after the Mild 6(20) 18(60) <0.001*
intervention Moderate 1(3.3) 7(23.3) :
Severe 0(0) 1(3.3)
No 28(93.3) 15(50)
24 hours after the Mild 2(8.7) 12(40)
intervention Moderate 0(0) 2(6.7) <0.001*
Severe 0(0) 1(3.3)

* Chi-Square test

hours after the intervention in both groups. The mean scores of sore throat
increased six and 12 hours after the intervention in the control group, while the
mean pain score decreased continuously in the intervention group (Table 3).

Table 3. Comparison of the mean score of sore throat in the study groups before the intervention
and 6, 12, 18, and 24 hours after the intervention

Intervention Control
Time of measurement

Mean score Mean score
Before intervention 2.70+0.59 2.43+0.97
6 hours after the intervention 2.160./64 2.63+0.66
12 hours after the intervention 1.5+0.56 2.46+0.68
18 hours after the intervention 1.2+0.52 2.16+0.69
24 hours after the intervention 1.06+0.25 1.63+0/76

Discussion

Based on the results, the severity of sore throat after endotracheal tube removal
in both groups did not differ significantly. Various studies reported that pain can
start immediately after endotracheal tube removal or can be delayed due to
damage to the tracheal mucosa. However, sore throat can often be masked in the
first hour after the endotracheal tube removal due to the effects of analgesics and
general anesthesia (26).

There was a negligible difference in the pain severity between the two groups six
hours after the intervention. This finding is in line with findings of a study by
Jafari et al. on the effect of green tea gargle on sore throat in patients undergoing
coronary artery bypass graft surgery (21). Twelve hours after the intervention,
none of the patients in the intervention group had severe pain, while the patients
in the control group reported mild to severe pain. Similarly, the pain intensity was
significantly lower in the intervention group compared with the control group at
18 and 24 hours after the intervention. These results are consistent with findings
of the study of Jafari et al. (21). The increase in pain intensity in the control group
could be due to the reduced effect of analgesics after anesthesia. Zare et al. also
found that the severity of sore throat was significantly reduced six and 12 hours
after endotracheal tube removal. However, they observed no statistically
significant difference in the severity of sore throat between the intervention and
control groups immediately, one hour, and 24 hours after the removal(9) . In our
study, the severity of sore throat differed significantly between the two groups
despite the decreasing course of pain intensity. There was also a statistically
significant difference in the mean score of sore throat severity before and after
the intervention. The mean score of sore throat severity increased six hours after
the intervention and then decreased after 12 to 24 hours, but this decrease was
milder in the control group than in the intervention group. It seems that the pain
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intensity increased gradually over time due to the reduced effects of anesthetics
and analgesics. In the intervention group, the pain intensity reduced due to the
effects of warm normal saline solution gargling. Warm saline solution gargle has
been regarded as a common treatment for sore throat that acts by reducing throat
muscle spasm (20).

In a double-blind clinical trial, Ruetzler et al. (2013) found that licorice gargling
before endotracheal intubation significantly reduced postoperative sore throat
(27). Another study investigated the preventive effects of lidocaine and
beclomethasone spray on sore throat and cough caused by intubation in patients
undergoing mastectomy. One hour after endotracheal tube removal, the incidence
of sore throat was 10% in the beclomethasone group, 23% in the lidocaine group,
and 36.7% in the control group. After 24 hours, this rate remain constant in the
treatment groups but increased to 50% in the control group (28).

In a clinical trial in 2020, the effects of pre-treatment with cold steam and ice
cubes on sore throat and postoperative hoarseness were investigated on 120
patients. The study found that the use of cold steam was more effective in
reducing sore throat than other methods (13). In general, most studies have
investigated the effects of both pharmaceutical and non-pharmaceutical methods
on postoperative sore throat prior to endotracheal intubation, which may not be
possible in practice due to operating room conditions and the stress associated
with operating room congestion. However, our results indicate that warm saline
solution gargling after removal of the endotracheal tube is a practical and simple
approach to relieve sore throat after open heart surgery. One of the factors that
affect sore throat is the amount of tracheal tube cuff pressure. In our study, due
to the lack of access to a special manometer we could not accurately measure this
factor, which is a limitation of our study.

Conclusion

The results indicate that warm saline solution gargling after removal of the
endotracheal tube is a practical, simple, and cheap approach to relieve sore throat
in patients undergoing open heart surgery. Therefore, it is recommended to
implement this safe and simple method in the cardiac intensive care unit to reduce
postoperative sore throat after endotracheal tube removal.

Acknowledgements

This article has been derived from results of a master's thesis in intensive care
nursing at the Golestan University of Medical Sciences, Iran. The authors would
like to express their sincere gratitude to the Vice Chancellor for Research of
Golestan University of Medical Sciences for supporting the study, and the staff
of the cardiac intensive care unit of Amir Al-Momenin Hospital in Kordkuy as
well as all patients who participated in this study.

Funding source
This research has been supported and funded by the Golestan University of
Medical Sciences, Gorgan, Iran (project code: 110634).

Ethical statement

This protocol study has been approved by the Research Ethics Committee of
Golestan University of Medical Sciences
(Ethical code: IR.GOUMS.REC.1398.177) & (code: IRCT20190311043014N1)

Conflict of interest
The authors declare that there is no conflict of interest.

Author contributions

All authors have contributed significantly to this study. Eri and Yazdi designed
the project, performed the data collection and wrote the manuscript, Mehrbakhsh
analyzed data, Riahi & Ahmadi supervised execution of the study and data
collection, Yazdi also supervised the study. All the authors approved the content
of the manuscript.

References

1. World Health Organization. Global Health Estimates: Life expectancy and
leading causes of death and disability 2020. 2020.

2. Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson
AP, et al. Heart Disease and Stroke Statistics;2019 Update :A Report From the
American Heart Association. Circulation. 2019;139(10):e56-e528. [View at
publisher] [DOI] [PMID] [Google Scholar]

3. Bahrami M, Bidgoli Golkhatmi M, Saadati M, Saadati A, Barati M, Zareayan
Jahromi N, et al. A Study of Patients and Nurses’ Perception of Pain Management
after Cardiac Surgery. Journal of Health and Care. 2016;18(3):179-90. [View at
publisher] [Google Scholar]

4. Shafipour V, Mohammadi E, Ahmadi F. Experience of open heart surgery
patients from admission to discharge: a qualitative study. jccnursing. 2013; 6 (1)
:1-10. [View at publisher] [Google Scholar]

5. Oshvandi K, Hadad Samani M, Manafi B, Molavi Vardanjani M. The Effect
of the White Noise on Sleep Quality and Comfort of Patients after Open Heart
Surgery. jecnursing. 2020; 13 (4) :63-69. [View at publisher] [Google Scholar]

23

6. Mojalli M, Khosrojerdi M, Mohammadpour A. Effect of a Cardiac
Rehabilitation Program Training based on Continues Care Model on
Empowerment and Cardiovascular Indices in Patients with Ischemic Heart
Disease (IHD). Horizon Med Sci. 2018; 24 (1) :73-78. [View at publisher
[Google Scholar]

7.Besharat Deh S. The effect of putting tip theThe effect of putting tip
theendotracheal tube in warm normal saline in sorethroat and hoarseness post
operation Sari [dessertation]. Sari (IR). Mazandaran University of Medical
Sciences; 2018.

8. Nasorollahi M S, Rejeh N, Heravi-Karimooi M, Sarlak A. Examining the
Effect of Humidifier Therapy on Hoarseness and Coughing Following
Endotracheal Extubation in the Elderly after Undergoing Coronary Artery
Bypass Surgery. jecnursing. 2018; 11 (4) :44-52.[persian] [View at publisher]
[Google Scholar]

9. Zare S, Bagheri-Nesami M, Jafari H, Yazdani Charati J, Habibi V. Effect of
Eucalyptus Vapor on Hoarseness and Sore Throat Following Intubation after
Coronary Artery Bypass Surgery . J Mazandaran Univ Med Sci. 2018; 27 (158)
:56-66. [View at publisher] [Google Scholar]

10. Tanaka Y, Nakayama T, Nishimori M, Tsujimura Y, Kawaguchi M, Sato Y.
Lidocaine for preventing postoperative sore throat. Cochrane database of
systematic reviews. 2015(7). [View at publisher] [DOI] [PMID] [Google
Scholar]

11. Subedi A, Tripathi M, Pokharel K, Khatiwada S. Effect of Intravenous
Lidocaine, Dexamethasone, and Their Combination on Postoperative Sore
Throat: A Randomized Controlled Trial. Anesth Analg. 2019;129(1):220-5.
[View at publisher] [DOI] [PMID] [Google Scholar]

12. Ganjifard M, Madihi M, Mofatteh M, Shakhs Emampour BF. Comparison of
the effect of gabapentin and promethazine as premedication in reducing
postoperative pain in tonsillectomy: A clinical trial study. Journal of Gorgan
University of Medical Sciences. 2020;22(3):48-55.[persian] [View at publisher]
[Google Scholar]

13. Sahbaz M, Khorshid L. The Effect of Cold Vapor and Ice Cube Absorption
in the Early Postoperative Period on Sore Throat and Hoarseness Induced by
Intubation. Journal of PeriAnesthesia Nursing. 2020. [View at publisher] [DOI]
[PMID] [Google Scholar]

14. Mahouri AR HF, Noorozinia H, Mehdizadeh H, Hassani E, Shokofe A.
Evaluation of the complications leading to prolonged intensive care unite stay
after open heart surgery. The journal of Urmia university of medical sciences.
2008;19(2):139-144. [View at publisher] [Google Scholar]

15. Sanatkar M, Goudarzi M, Mohammadi M, Espahbodi E. Evaluation of the
effect of intratracheal ketamine on sore throat after intubation in patients
undergoing strabismus surgery. Tehran University Medical Journal.
2020;78(8):493-9. [View at publisher] [Google Scholar]

16. Ghaimat M.M, Shalmashi B. The effect of mouth washing with normal saline
solution on post anesthesia sore throat in patients. Research in Medical Sciences.
2000;5(1) supplementary 1:32-432-4. [View at publisher] [Google Scholar]

17. Hadavi M, Rezaeian M. The efficacy of ketamine gargles on postoperative
sore throat. Zahedan J Res Med Sci. 2011;13(5):€93908. [View at publisher]
[Google Scholar]

18. Yhim H-B, Yoon S-H, Jang Y-E, Lee J-H, Kim E-H, Kim J-T, et al. Effects
of benzydamine hydrochloride on postoperative sore throat after extubation in
children: a randomized controlled trial. BMC Anesthesiology. 2020;20. [View at
publisher] [DOI] [PMID] [Google Scholar]

19. Audrey Berman SJS GF. Kozier & Erb's fundamentals of nursing : concepts,
practice, and process. 10 ed. Boston: Julie Levin Alexander; 2016.

20. Hinkle J. Hinkle J.L., & Cheever K. (2014). Brunner & Suddarth’s Textbook
of Medical-Surgical Nursing. Lippincott, Williams & Wilkins, Philadelphia,
Pa2013.

21. Jafari H, Ariaeifar MR, Yazdani Charati J, Soleimani A ,Nasiri Formi E. The
Effect of Green Tea Gargle Solution on Sore Throat After Coronary Artery
Bypass Grafting: A Randomized Clinical Trial. Anesth Pain Med.
2016;6(3):32108. [View at publisher] [DOI] [Google Scholar]

22. Aryaeefar MR, Jafari H, Yazdani-Charati J, Soleimani A. Green Tea Gargling
Effect on Cough & Hoarseness After Coronary Artery Bypass Graft. Global
journal of health science. 2015;7(5):266-71. [View at publisher] [DOI] [PMID]
[Google Scholar]

23. Manuel C. Pardo Jr RDM. Basics of Anesthesia, Seventh Edition.
Philadelphia, USA: Elsevier; 2018.

24. Goulet JL, Brandt C, Crystal S, Fiellin DA, Gibert C, Gordon AJ, et al.
Agreement between electronic medical record-based and self-administered pain
numeric rating scale: clinical and research implications. Medical care.
2013;51(3):245-50. [View at publisher] [DOI] [PMID] [Google Scholar]

25. Thomas S, Beevi S. Dexamethasone reduces the severity of postoperative
sore throat. Can J Anaesth. 2007;54(11):897-901. [View at publisher] [DOI]
[PMID] [Google Scholar]

26. Safavi M, Honarmand A, Fariborzifar A, Attari M. Intravenous
dexamethasone versus ketamine gargle versus intravenous dexamethasone
combined with ketamine gargle for evaluation of post-operative sore throat and
hoarseness: A randomized, placebo-controlled, double blind clinical trial.
Advanced biomedical research. 2014;3:212.[View at publisher] [DOI] [PMID]
[Google Scholar]



https://www.ahajournals.org/doi/10.1161/CIR.0000000000000659
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000659
https://doi.org/10.5539/gjhs.v6n6p234
https://www.ncbi.nlm.nih.gov/pubmed/25363126
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Heart+Disease+and+Stroke+Statistics%3B2019+Update%3A+A+Report+From+the+American+Heart+Association&btnG=
https://hcjournal.arums.ac.ir/article-1-584-en.html
https://hcjournal.arums.ac.ir/article-1-584-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Study+of+Patients+and+Nurses%E2%80%99+Perception+of+Pain+Management+after+Cardiac+Surgery&btnG=
https://jccnursing.com/article-1-239-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shafipour+V%2C+Mohammadi+E%2C+aAhmadi+F.+Experience+of+open+heart+surgery+patients+from+admission+to+discharge%3A+a+qualitative+study.+Journal+of+Critical+Care+Nursing.+2013%3B6%281%29%3A1-10.+&btnG=
http://jccnursing.com/article-1-498-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oshvandi+K%2C+Hadad+Samani+M%2C+Manafi+B%2C+Molavi+Vardanjani+M.+The+Effect+of+the+White+Noise+on+Sleep+Quality+and+Comfort+of+Patients+after+Open+Heart+Surgery.+Journal+of+Critical+Care+Nursing.+2020%3B13%284%29%3A63-9.&btnG=
http://hms.gmu.ac.ir/browse.php?a_id=2912&sid=1&slc_lang=en&ftxt=0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mojalli+M%2C+Khosrojerdi+M%2C+Mohammadpour+A.+Effect+of+a+Cardiac+Rehabilitation+Program+Training+based+on+Continues+Care+Model+on+Empowerment+and+Cardiovascular+Indices+in+Patients+with+Ischemic+Heart+Disease+%28IHD%29.+Quarterly+of+Horizon+of+Medical+Sciences.+2018%3B24%281%29%3A73-8.&btnG=
http://jccnursing.com/article-1-441-fa.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Examining+the+Effect+of+Humidifier+Therapy+on+Hoarseness+and+Coughing+Following+Endotracheal+Extubation+in+the+Elderly+after+Undergoing+Coronary+Artery+Bypass+Surgery&btnG=
https://jmums.mazums.ac.ir/article-1-10605-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zare+S%2C+Bagheri-Nesami+M%2C+Jafari+H%2C+Yazdani+Charati+J%2C+Habibi+V.+Effect+of+Eucalyptus+Vapor+on+Hoarseness+and+Sore+Throat+Following+Intubation+after+Coronary+Artery+Bypass+Surgery.+Journal+of+Mazandaran+University+of+Medical+Sciences.+2018%3B27%28158%29%3A56-66.+&btnG=
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD004081.pub3/full
https://doi.org/10.1002/14651858.CD004081.pub3
https://www.ncbi.nlm.nih.gov/pubmed/26171894
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lidocaine+for+preventing+postoperative+sore+throat.+Cochrane+Database+of+Systematic+Reviews&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lidocaine+for+preventing+postoperative+sore+throat.+Cochrane+Database+of+Systematic+Reviews&btnG=
https://journals.lww.com/anesthesia-analgesia/Fulltext/2019/07000/Effect_of_Intravenous_Lidocaine,_Dexamethasone,.37.aspx
https://doi.org/10.1213/ANE.0000000000003842
https://www.ncbi.nlm.nih.gov/pubmed/30320641
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Intravenous+Lidocaine%2C+Dexamethasone%2C+and+Their+Combination+on+Postoperative+Sore+Throat%3A+A+Randomized+Controlled+Trial&btnG=
https://www.sciencedirect.com/science/article/pii/S1089947220300265
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=omparison+of+the+effect+of+gabapentin+and+promethazine+as+premedication+in+reducing+postoperative+pain+in+tonsillectomy%3A+A+clinical+trial+study&btnG=
https://www.sciencedirect.com/science/article/pii/S1089947220300265
https://doi.org/10.1016/j.jopan.2019.12.007
https://www.ncbi.nlm.nih.gov/pubmed/32402773
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Effect+of+Cold+Vapor+and+Ice+Cube+Absorption+in+the+Early+Postoperative+Period+on+Sore+Throat+and+Hoarseness+Induced+by+Intubation&btnG=
http://umj.umsu.ac.ir/article-1-288-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+complications+leading+to+prolonged+intensive+care+unite+stay+after+open+++heart+surgery&btnG=
https://tumj.tums.ac.ir/browse.php?a_id=10779&sid=1&slc_lang=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+effect+of+intratracheal+ketamine+on+sore+throat+after+intubation+in+patients+undergoing+strabismus+surgery&btnG=
http://jrms.mui.ac.ir/index.php/jrms/article/view/3560
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=THE+EFFECT+OF+MOUTH+WASHING+WITH+NORMAL+SALINE+SOLUTION+ON+POST+ANESTHESIA+SORE+THROAT+IN+PATIENTS&btnG=
https://brief.land/zjrms/articles/93908.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+efficacy+of+ketamine+gargles+on+postoperative+sore+throat&btnG=
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-020-00995-y
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-020-00995-y
https://doi.org/10.1186/s12871-020-00995-y
https://www.ncbi.nlm.nih.gov/pubmed/32247315
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+benzydamine+hydrochloride+on+postoperative+sore+throat+after+extubation+in+children%3A+a+randomized+controlled+trial&btnG=
https://journals.lww.com/lww-medicalcare/Abstract/2013/03000/Agreement_Between_Electronic_Medical_Record_based.6.aspx
https://doi.org/10.5812/aapm.32108
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jafari+H%2C+Ariaeifar+MR%2C+Yazdani+Charati+J%2C+Soleimani+A%2C+Nasiri+Formi+E.+The+Effect+of+Green+Tea+Gargle+Solution+on+Sore+Throat+After+Coronary+Artery+Bypass+Grafting%3A+A+Randomized+Clinical+Trial.+Anesth+Pain+Med.+2016%3B6%283%29%3Ae32108.&btnG=
https://ccsenet.org/journal/index.php/gjhs/article/view/43132
https://doi.org/10.5539/gjhs.v7n5p266
https://www.ncbi.nlm.nih.gov/pubmed/26156921
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+Tea+Gargling+Effect+on+Cough+%26+Hoarseness+After+Coronary+Artery+Bypass+Graft&btnG=
https://journals.lww.com/lww-medicalcare/Abstract/2013/03000/Agreement_Between_Electronic_Medical_Record_based.6.aspx
https://doi.org/10.1097/MLR.0b013e318277f1ad
https://www.ncbi.nlm.nih.gov/pubmed/23222528
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agreement+between+electronic+medical+record-based+and+self-administered+pain+numeric+rating+scale%3A+clinical+and+research+implications&btnG=
https://link.springer.com/article/10.1007/BF03026793
https://doi.org/10.1007/BF03026793
https://www.ncbi.nlm.nih.gov/pubmed/17975234
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Thomas+S%2C+Beevi+S.+Dexamethasone+reduces+the+severity+of+postoperative+sore+throat.+Can+J+Anaesth.+2007%3B54%2811%29%3A897-901&btnG=
https://www.advbiores.net/article.asp?issn=2277-9175;year=2014;volume=3;issue=1;spage=212;epage=212;aulast=Safavi;type=0
https://doi.org/10.4103/2277-9175.143257
https://www.ncbi.nlm.nih.gov/pubmed/25371869
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Intravenous+dexamethasone+versus+ketamine+gargle+versus+intravenous+dexamethasone+combined+with+ketamine+gargle+for+evaluation+of+post-operative+sore+throat+and+hoarseness%3A+A+randomized%2C+placebo-controlled%2C+double+blind+clinical+trial&btnG=

J Res Dev Nurs Midw, 2022, Volume 19, Number 1 24

27. Ruetzler K, Fleck M, Nabecker S, Pinter K, Landskron G, Lassnigg A, et al.
A Randomized, Double-Blind Comparison of Licorice Versus Sugar-Water
Gargle for Prevention of Postoperative Sore Throat and Postextubation
Coughing. Anesthesia & Analgesia. 2013;117(3):614-21. [View at publisher]
[DOI] [PMID] [Google Scholar]

28. Banihashem N, Alijanpour E, Hasannasab B, Zarei A. Prophylactic Effects
of Lidocaine or Beclomethasone Spray on Post-Operative Sore Throat and Cough
after Orotracheal Intubation. Iran J Otorhinolaryngol. 2015;27(80):179-84.
[persian] [View at publisher] [Google Scholar]

How to Cite:

Golbahar Iri, Khadijeh Yazdi, Gholamali Riahi, Zahra Mehrbakhsh, Mohammad Ahmadi. Effect of Warm Saline Solution Gargle
on Sore Throat after Extubation in Open Heart Surgery Patients: A Randomized Clinical Trial. Journal of Research Development in
Nursing & Midwifery, 2022; 19 (1): 21-24

@020

© The author


https://journals.lww.com/anesthesia-analgesia/FullText/2013/09000/A_Randomized,_Double_Blind_Comparison_of_Licorice.12.aspx
https://doi.org/10.1213/ANE.0b013e318299a650
https://www.ncbi.nlm.nih.gov/pubmed/23921656
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Randomized%2C+Double-Blind+Comparison+of+Licorice+Versus+Sugar-Water+Gargle+for+Prevention+of+Postoperative+Sore+Throat+and+Postextubation+Coughing&btnG=
https://ijorl.mums.ac.ir/article_3822.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prophylactic+Effects+of+Lidocaine+or+Beclomethasone+Spray+on+Post-Operative+Sore+Throat+and+Cough+after+Orotracheal+Intubation&btnG=

	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Funding source
	Ethical statement
	Conflict of interest
	Author contributions
	References

