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First management of percutaneous dilatational tracheostomy in 
severe acute respiratory syndrome coronavirus 2 akin to the vital 
head and neck region and thyroid gland bed: trust, but be careful 
whom (you trust)?
Tuna Albayrak1 , Hülya Yanal2 , Demet Sengul3* , Ilker Sengul4,5 , Mehmet Albayrak6,7 ,  
Selin Eyüpoğlu8,9 , Ali Muhtaroğlu5 , Esma Cinar3

INTRODUCTION
Percutaneous dilatational tracheostomy (PDT) was devel-
oped by Ciaglia et al.1 over a guidewire in 1985. Since then, 
many renditions of this technique have come to the forefront, 
but none has been as famous as the original method2. PDT 
involves blunt dissection of tissues followed by dilatation of 
the trachea over the guidewire and placement of the tracheal 

cannula3,4. Proponents of PDT suggest that the limited dis-
section results in less damage lowers the risk of bleeding and 
wound infection and can be performed at the bedside in the 
intensive care units (ICUs), which may overcome the risk asso-
ciated with transporting critically ill patients5. PDT is indi-
cated to protect airways in patients at risk of aspiration, in 
anticipated prolonged mechanical ventilator stay, to facilitate 
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SUMMARY
OBJECTIVE: The objective of this study was to compare the clinical outcomes of percutaneous dilatational tracheostomy in COVID-19 and non-

COVID-19 patients.

METHODS: A total of 48 patients who underwent percutaneous dilatational tracheostomy, with 24 COVID-19 patients (Group C) and 24 non-

COVID-19 patients (Group N), were included in the study. Patients’ demographic features including age and gender, time to intubation, duration 

of intubation, Acute Physiology and Chronic Health Evaluation scores, comorbidities, duration of opening tracheostomy, complications, duration of 

mechanical ventilation, length of stay in the intensive care units, and mortality were recorded and compared between the groups.

RESULTS: There was no statistically significant difference between the groups regarding age and gender (p=0.558 and p=0.110, respectively). Time 

to intubation was significantly more prolonged, and intubation follow-up duration was significantly shorter in Group C compared to Group N (p=0.034 

and p=0.002, respectively). The Acute Physiology and Chronic Health Evaluation score was statistically significantly higher in Group N compared 

with Group C (p=0.012). The most common comorbidity was hypertension in 29 (60.4%) patients, followed by cerebrovascular disease in 19 (39.6%) 

patients. There was no statistically significant difference between the groups regarding mortality (p=0.212).

CONCLUSION: This study suggests that percutaneous dilatational tracheostomy can be performed safely in COVID-19 and non-COVID-19 patients. 

However, COVID-19 patients may have a longer time to intubation and shorter intubation follow-up duration than non-COVID-19 patients. The study 

also found a higher incidence of complications in COVID-19 patients undergoing percutaneous dilatational tracheostomy. These results emphasize the 

importance of careful patient selection, meticulous technique, and close postoperative monitoring in patients undergoing percutaneous dilatational 

tracheostomy, particularly in those with COVID-19.
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weaning in difficult-to-wean patients, and to minimize the 
need for sedation6,7. Complications related to the PDT pro-
cedure include bleeding, pneumothorax, incorrect cannula 
insertion, thyroid injury, and subcutaneous emphysema, with 
most of these minor complications. Absolute contraindications 
to PDT include cervical instability, infection at the planned 
insertion site, and uncontrolled coagulopathy8-11. The onset of 
the COVID-19 pandemic has resulted in an increased num-
ber of patients with severe acute respiratory distress syndrome 
in ICUs worldwide12,13. Patients with COVID-19 pneumonia 
often require mechanical ventilation in the ICU, and prolonged 
ventilation and difficulty in weaning warrant tracheostomy in 
these patients. With COVID-19, a new dimension has been 
added to the debate on the timing of PDT, given that trache-
ostomy can be an aerosol-generating procedure with a risk 
of spreading the infection to involved healthcare personnel. 
However, increasing evidence now suggests that the risk of a 
surgical team is shallow if the protective measures are carefully 
implemented14-16. To the best of our knowledge, this is the first 
study in the English-language literature comparing tracheos-
tomy procedures between patients with and without COVID-
19, concerning the vital head and neck region.

METHODS

Ethical aspects
This study was conducted according to the Declaration of 
Helsinki and approved by the Clinical Research and Ethics 
Committee linked to Giresun University, under the approval 
number E-90139838-000-148666.

Study design
The study population consisted of a total of 48 cases who had 
undergone PDT between September 2020 and January 2023, 
with 24 cases with and 24 without COVID-19. Patients over 18 
years who had undergone PDT were included, whereas exclusion 
criteria were (i) under 18 years, (ii) severe hypercapnia, (iii) sur-
gical tracheostomy, and (iv) missing data. Patients’ demographic 
features including age, sex, time to intubation, Acute Physiology 
and Chronic Health Evaluation (APACHE) score, comorbidity, 
time for tracheostomy procedure, complication, time for mechan-
ical ventilation, length of stay (LOS) in the ICU, and mortality 
were recorded and compared between the groups. The diagno-
sis of COVID-19 was established with the polymerase chain 
reaction test. The medical staff who performed tracheostomy in 
COVID-19 cases had used full personal protective equipment 
(PPE), face shield, N95 mask, and sterile surgical gloves.

Percutaneous dilatational tracheostomy procedure
The endotracheal tube replacement and oral aspiration were per-
formed before the procedure. The patients were provided with 
adequate analgesia, sedation, and muscle relaxation, and the 
head and neck regions were then hyperextended in the supine 
position. The anterior cervical area was sterilized and covered, 
and 2 mL of the local anesthetic agent (lidocaine 20 mg+epi-
nephrin 12.5 μg) was used before the incision of the procedure. 
An approximately 2 cm incision was performed between the 
cricoid cartilage and the suprasternal notch. Afterward, sub-
cutaneous tissue was separated with a hemostat until the tissue 
surrounding the trachea was exposed. The trachea was sepa-
rated from the muscles and a 5 mL syringe with a guidewire was 
filled with 3 mL saline. Of note, a small-diameter dilator over 
the guidewire widened the tracheal opening, and the skin and 
subcutaneous tissue were dilated at least twice with dilatation 
forceps. The dilatation forceps were then inserted gently into 
the trachea over the guidewire, and dilatation was performed. 
Finally, a lubricated tracheostomy cannula was placed over the 
guidewire and into the trachea after providing bleeding con-
trol and adequate patency. After ventilation of the patient was 
observed, a pressure dressing was applied, and tube fixation 
was performed by surgical suturing.

Statistical analysis
The data of all patients were entered into a Microsoft Excel 
(Microsoft Corporation, Redmond, WA, USA) spreadsheet 
and statistically analyzed using the Statistical Package for Social 
Sciences (SPSS) version 22.0 (SPSS, IBM Inc., Chicago, IL, 
USA) software. The normality of the variables was tested using 
the Shapiro-Wilk test. Continuous variables were expressed as 
mean, standard deviation, or median (25–75 percentile) accord-
ing to their distribution status, and categorical variables were 
expressed as numbers and percentages. The independent-sam-
ple t-test was used where parametric test assumptions were met 
in the analysis of continuous variables; otherwise, the Mann-
Whitney test was used. The chi-square or Fisher’s exact test was 
used to analyze categorical variables, and p<0.05 values were 
considered statistically significant.

RESULTS
This retrospective study incorporated 48 patients who had 
undergone PDT from April 2023 to May 2023. A sum of 24 
cases with COVID-19 (wCVD19) pneumonia was assigned 
to Group C, while those without COVID-19 (woCVD19) 
pneumonia were set to Group N. No statistically signifi-
cant difference between them in terms of age and sex based 
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on their demographic features was recognized (p=0.558 and 
p=0.110, respectively). However, the time to intubation was 
significantly more prolonged, and the intubation follow-up 
duration was significantly shorter in Group C compared with 
Group N (p=0.034 and p=0.002, respectively). The APACHE 
score was statistically significantly higher in woCVD19 com-
pared with wCVD19 (p=0.012) (Table 1). The most common 
comorbidity was hypertension in 29 (60.4%) cases, followed 
by CVD in 19 (39.6%). There was no statistically significant 
difference between the two groups in terms of comorbidities 
(for all, p>0.05) (Table 2). The duration of the tracheostomy 
procedure was statistically significantly longer in wCVD19 
(p<0.001). A total of 18 cases in wCVD19 and 6 in woCVD19 

had developed complications, i.e., 3 developed pneumothorax 
and 12 had bleeding, while 3 had subcutaneous emphysema 

in wCVD19. In comparison, two developed pneumothorax, 
three had bleeding, and one had subcutaneous emphysema in 
woCVD19. A statistical significance between the groups based 
on the complication status and bleeding parameters has been 
recognized as the tracheostomy complications were evaluated 
in detail (p<0.05). Contrarily, “pneumothorax” and “subcu-
taneous emphysema” parameters were detected to be similar 
between them (p>0.05) (Table 3). The duration of mechani-
cal ventilation and LOS in the ICU was significantly higher in 
woCVD19 (p=0.001 and p=0.002, respectively). The mortality 
rate was 62.5% (n=15) in wCVD19, whereas it was 37.5% (n=9) 
in woCVD19. However, no significant difference was noticed 
between them regarding discharge events (p=0.212) (Table 3).

DISCUSSION
The coronavirus disease was initiated when the Wuhan 
Municipal Health Commission reported 27 pneumonia 
cases with an unknown etiology on December 31, 2019, and 
Chinese scientists named this phenomenon that led to atypi-
cal pneumonia, i.e., severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). This disease, which originates from 
coronavirus, was named COVID-19 by the World Health 
Organization (WHO), on February 11, 2020, and accepted 
as a pandemic on March 11 which had spread quickly in 
more than 150 countries, has created an international pub-
lic health problem.

The preliminary outcomes of this study revealed that the 
time to intubation was longer (8 vs. 5 days), while the duration 
of intubation was shorter (14.8 vs. 20.8 days) in wCVD19 

Table 1. The intubation statuses with demographic characteristics 
of the cases.

Characteristic features wCVD
19

woCVD
19

p-value

Sex, n (%)

Male 15 (62.5%) 13 (54.2%)
0.558

Female 9 (37.5%) 11 (45.8%)

Age (years) 61 (47–77) 76 (56–85) 0.110

Time to intubation (days) 8 (5–13) 5 (2–10.5) 0.034

Intubation follow-up (days) 14.8±6.7 20.8±6.3 0.002

APACHE score 12 (6–19) 19 (15–23) 0.012

The categorical variables were presented as n (%), while continuous variables 
were expressed as mean±SD or median (25–75 percentiles), The χ2 test was 
used for categorical variables, while the t-test or Mann-Whitney U test was 
used for continuous variables.

Table 2. Comorbidities of the cases in accordance with the study groups.

Comorbidity wCVD
19

woCVD
19

p-value

Hypertension, n (%) 
No 10 (41.7%) 9 (37.5%)

0.768
Yes 14 (58.3%) 15 (62.5%)

CVD, n (%)
No 15 (62.5%) 14 (58.3%)

0.768
Yes 9 (37.5%) 10 (41.7%)

COPD, n (%)
No 22 (91.7%) 17 (70.8%)

0.137
Yes 2 (8.3%) 7 (29.2%)

DM, n (%)
No 19 (79.2%) 19 (79.2%)

1
Yes 5 (20.8%) 5 (20.8%)

CAD, n (%)
No 21 (87.5%) 21 (87.5%)

1
Yes 3 (12.5%) 3 (12.5%)

Epilepsy, n (%)
No 20 (83.3%) 18 (75.0%)

0.724
Yes 4 (16.7%) 6 (25.0%)

The χ2 test or Fisher’s exact test was used for categorical variables, and the categorical variables were shown as n (%). CVD: cerebrovascular disease; COPD: 
chronic obstructive pulmonary disease; DM: diabetes mellitus; CAD: coronary artery disease.
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compared with woCVD19. In a study by Tang et al.16, the 
intubation time was 17.5 days in wCVD19. Similar to our 
study, some authors reported that the duration from intuba-
tion to tracheostomy was 15.24 days in woCVD19. In addi-
tion, we declared that the median APACHE II score was 12 in 
wCVD19, while it was 19 in woCVD19, and the APACHE 
score was significantly lower in wCVD19 (p=0.012). In the 
study by Koc, the median APACHE II score was 32.35 in 
woCVD19

17. Different study results might be due to diverse 
patient populations and methodology.

The incidence of comorbidities increases with aging. In our 
study, the most common comorbidity was hypertension, fol-
lowed by CVD. The other comorbidities included chronic 
obstructive pulmonary disease, diabetes mellitus, coronary 
artery disease, and epilepsy. In a study by Battaglini et al. 
with wCVD19 undergoing tracheostomy, the most common 
comorbidity was hypertension, followed by diabetes mellitus 
and chronic cardiac disease18. Our result was similar to the 
previous studies. The mean duration of mechanical ventilation 
was 41.3 days in wCVD19 and 68.2 days in woCVD19, while 
in a study by Mahmood et al.19 with 118 wCVD19 undergo-
ing tracheostomy, the median duration of mechanical venti-
lation was 36 days. Different results among the studies were 
attributed to differences in patient populations.

In this study, the mean LOS in the ICU was 50.6 in 
wCVD19 and 79.5 in woCVD19. Similarly, in a study by 
Koc et al.17 with woCVD19, the mean LOS in the ICU was 
found as 53.5 days, while in a study by Battaglani et al.18 
with wCVD19 receiving PDT, the median LOS was reported 

as 30 days. Minimizing complications of endotracheal intu-
bation and mechanical ventilation in the ICU is essential. 
These complications should be detected quickly, and neces-
sary surgical intervention should be performed through neck 
exploration without delay. PDT is preferred in prolonged 
intubation cases to ensure the patients’ airway safety and 
comfort. PDT is preferred for its advantages, including low 
complication rates and short opening time20. In this study, the 
most common complications of PDT were pneumothorax, 
bleeding, and subcutaneous emphysema21, while in a study 
by Battaglani et al.18, the most common complications were 
bleeding, stoma infection, and pneumothorax. In a study 
by Mahmood et al.19, the most common complications in 
wCVD19 receiving tracheostomy included bleeding, dislodge-
ment of tracheostomy, and pneumothorax.

The mortality rate of this study was 62.5% in wCVD19 

and 37.5% in woCVD19. There was no significant difference 
between the patients in terms of mortality, while in a study 
by Mahmood et al.19, the mortality rate in woCVD19 receiv-
ing PDT was 15.2%. Our higher mortality rate in wCVD19 

was attributed to the relatively small number of patients.

Study limitations
The main limitations of this study include the small num-
ber of patients and is conducted as a retrospective study in a 
single center. In addition, early and late PDT could not be 
examined separately. On the contrary, the strength is that this 
is the first study in the literature comparing the PDT pro-
cedure between woCVD19 and woCVD19 undergoing PDT.

Table 3. The procedures of tracheostomy with their supportive appendages.

Characteristics Group C Group N p-value

Tracheostomy opening duration (min) 19.9±3.6 14.9±1.7 <0.001

Tracheostomy complication, n (%)

No 6 (25.0%)a 18 (75.0%)b

0.006
Pneumothorax 3 (12.5%)a 2 (8.3%)a

Bleeding 12 (50.0%)a 3 (12.5%)b

Subcutaneous emphysema 3 (12.5%)a 1 (4.2%)a

Mechanical ventilation duration (days) 41.3±20.7 68.2±31.6 0.001

Length of stay in the ICU (days) 50.6±24.7 79.5±34.9 0.002

Discharge, n (%)

Other ICU 6 (25.0%) 9 (37.5%)

0.212Mortality 15 (62.5%) 9 (37.5%)

Ward 3 (12.5%) 6 (25.0%)

While continuous variables were expressed as mean±SD, categorical variables were presented as n (%). The chi-square test was used for categorical variables, 
while the t-test was used for continuous variables. Each same superscript (a, b) denotes a subset of group categories that are not statistically significantly 
different from each other at the p=0.05 level.
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CONCLUSION
Our study provides important insights into the safety and effi-
cacy of PDT in wCVD19 and woCVD19. We recommend that 
clinicians follow the guidelines for tracheostomy in wCVD19, 
including appropriate PPE and a multidisciplinary approach. 
Future studies with larger sample sizes are needed to confirm 
our findings and optimize the management of critically ill 
patients requiring tracheostomy during the COVID-19 pan-
demic. In summary, our study adds to the growing body of 
evidence on managing wCVD19 and underscores the impor-
tance of continued research to improve patient outcomes in 
this challenging population.

AUTHORS’ CONTRIBUTIONS
TA: Conceptualization, Data curation, Formal Analysis, 
Investigation, Methodology, Project administration, Resources, 
Validation, Visualization, Writing – original draft. HY: 
Investigation, Methodology, Project administration, Validation, 
Visualization. DS: Investigation, Methodology, Software, 
Supervision, Visualization, Writing – original draft, Writing 
– review & editing. IS: Investigation, Methodology, Software, 
Supervision, Visualization, Writing – review & editing. MA: 
Investigation, Validation, Visualization. SE: Investigation, 
Validation, Visualization. AM: Investigation, Validation, 
Visualization. EC: Investigation, Validation, Visualization.

REFERENCES
1.	 Ciaglia P, Firsching R, Syniec C. Elective percutaneous dilatational 

tracheostomy: a new simple bedside procedure: preliminary report. 
Chest. 1985;87(6):715-9. https://doi.org/10.1378/chest.87.6.715

2.	 Al-Ansari MA, Hijazi MH. Percutaneous dilatational tracheostomy: 
clinical review. Crit Care. 2005;10:202. https://doi.org/10.1186/cc3900

3.	 Al-Shathri Z, Susanto I. Percutaneous tracheostomy. Semin 
Resp Crit  Care Med. 2018;39(6):720-30. https://doi.
org/10.1055/s-0038-1676573

4.	 Smith D, Montagne J, Raices M, Dietrich A, Bisso IC, Las Heras M, et al. 
Tracheostomy in the intensive care unit: guidelines during COVID-19 
worldwide pandemic. Am J Otolaryngol. 2020;41(5):102578. 
https://doi.org/10.1016/j.amjoto.2020.102578

5.	 Hashimoto DA, Axtell AL, Auchincloss HG. Percutaneous 
tracheostomy. N Engl J Med. 2020;383(20):e112. https://doi.
org/10.1056/NEJMvcm2014884

6.	 Dong E, Du H, Gardner L. An interactive web-based dashboard to 
track COVID-19 in real time. Lancet Infect Dis. 2020;20(5):533-4. 
https://doi.org/10.1016/S1473-3099(20)30120-1

7.	 Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. China novel 
coronavirus investigating and research team (2020). A novel 
coronavirus from patients with pneumonia in China. N Engl J Med. 
2019;382(8):727-33. https://doi.org/10.1056/NEJMoa2001017

8.	 McGrath BA, Brenner MJ, Warrillow SJ, Pandian V, Arora, A, 
Cameron TS, et al. Tracheostomy in the COVID-19 era: global and 
multidisciplinary guidance. Lancet Resp Med. 2020;8(7):717-25. 
https://doi.org/10.1016/S2213-2600(20)30230-7

9.	 Martin-Villares C, Perez Molina-Ramirez C, Bartolome-Benito M, 
Bernal-Sprekelsen M, Covid ORL ESP collaborative group. Outcome 
of 1,890 tracheostomies for critical COVID-19 patients: a National 
Cohort Study in Spain. Eur Arch Otorhinolaryngol. 2021;278(5):1605-
12. https://doi.org/10.1007/s00405-020-06220-3

10.	 Sengul I, Sengul D, Guler O, Hasanoglu A, Urhan MK, Taner AS, et al. 
Postconditioning attenuates acute intestinal ischemia-reperfusion 
injury. Kaohsiung J Med Sci. 2013;29(3):119-27. https://doi.
org/10.1016/j.kjms.2012.08.021

11.	 Sengul D, Sengul I. Fine-needle aspiration biopsy and its minimal and/
or rare potential risks and complications. Surg Chron. 2011;16(1):63.

12.	 Fikkers BG, Staatsen M, Hoogen FJ, Hoeven JG. Early and late 
outcome after single step dilatational tracheostomy versus the 
guide wire dilating forceps technique: a prospective randomized 
clinical trial. Intensive Care Med. 2011;37(7):1103-9. https://doi.
org/10.1007/s00134-011-2222-4

13.	 Dal HC, Turan S. Tracheostomy in COVID-19 patients: a retrospective 
observational study. Erciyes Med J. 2022;44(1):77-82. https://doi.
org/10.14744/etd.2021.07266

14.	 Tulinský L, Sengul I, Ihnát P, Mitták M, Toman D, Pelikán A, Martínek L, 
Sengul D. Impact of the COVID-19 pandemic on the management of 
acute peptic ulcer perforation: to be reconsidered(?). Rev Assoc Med Bras. 
2023;69(1):175-80. https://doi.org/10.1590/1806-9282.202201243

15.	 Kesicioglu T, Sengul I, Aydın I, Vural S, Sengul D. Management of 
appendicitis in coronavirus disease 19, severe acute respiratory 
syndrome coronavirus 2, pandemic era: decreasing incidence with 
increasing complicated cases?. Rev Assoc Med Bras. 2022;68(5):685-
90. https://doi.org/10.1590/1806-9282.20220160

16.	 Tang Y, Wu Y, Zhu F, Yang X, Huang C, Hou G. et al. Tracheostomy in 
80 COVID-19 Patients: a multicenter, retrospective, observational 
study. Front Med. 2020;7:615845. https://doi.org/10.3389/
fmed.2020.615845

17.	 Koc A. Percutaneous dilatational tracheostomy with bronchoscopic 
guidance in intensive care unit. JARSS. 2022;30(4):245-9 https://
doi.org/10.54875/jarss.2022.49344

18.	 Battaglini D, Missale F, Schiavetti I, Filauro M, Iannuzzi F, Ascoli 
A, et al. Tracheostomy timing and outcome in severe COVID-19: 
the WeanTrach multicenter study. J Clin Med. 2021;10(12):2651. 
https://doi.org/10.3390/jcm10122651

19.	 Mahmood, K, Cheng GZ, Nostrand K, Shojaee S, Wayne MT, Abbott M, 
et al. Tracheostomy for COVID-19 respiratory failure: multidisciplinary, 
multicenter data on timing, technique and outcomes. Ann Surg. 
2021;274(2):234-9. https://doi.org/10.1097/SLA.0000000000004955.

20.	 Düger C, İsbir AC, Uysal Ö, Kol IÖ, Kaygusuz K, Gürsoy S, et al. 
The evaluation of the complications of surgical and percutaneous 
tracheostomies in intensive care unit. Turkish J Anaesthesiol 
Reanimation. 2013;41(3):84. https://doi.org/10.5152/tjar.2013.31

21.	 Atlas A, Altay N. Our percutaneous tracheostomy experience in 
our intensive care unit: a retrospective analysis. J Harran Univ Med 
Faculty. 2021;18:104-8. https://doi.org/ 10.35440/hutfd.885620

https://doi.org/10.1378/chest.87.6.715
https://doi.org/10.1186/cc3900
https://doi.org/10.1055/s-0038-1676573
https://doi.org/10.1055/s-0038-1676573
https://doi.org/10.1016/j.amjoto.2020.102578
https://doi.org/10.1056/NEJMvcm2014884
https://doi.org/10.1056/NEJMvcm2014884
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.1016/S2213-2600(20)30230-7
https://doi.org/10.1007/s00405-020-06220-3
https://doi.org/10.1016/j.kjms.2012.08.021
https://doi.org/10.1016/j.kjms.2012.08.021
https://doi.org/10.1007/s00134-011-2222-4
https://doi.org/10.1007/s00134-011-2222-4
https://doi.org/10.14744/etd.2021.07266
https://doi.org/10.14744/etd.2021.07266
https://doi.org/10.1590/1806-9282.202201243
https://doi.org/10.1590/1806-9282.20220160
https://doi.org/10.3389/fmed.2020.615845
https://doi.org/10.3389/fmed.2020.615845
https://doi.org/10.54875/jarss.2022.49344
https://doi.org/10.54875/jarss.2022.49344
https://doi.org/10.3390/jcm10122651
https://doi.org/10.1097/SLA.0000000000004955
https://doi.org/10.5152/tjar.2013.31
https://doi.org/

