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Tracheal stenosis, consisting of the narrowing of the caliber and the tracheal lumen 
due to the formation of fibrous tissue, caused by damage to the mucosa and cartilage, is 
one of the most frequent complications and the reason for admission to the emergency 
department in Post-intubated patients during the course of the disease produced by 
covid 19, due to the suffocation conditions presented by them. In this way, the direct 
association between tracheal stenosis and orotracheal intubation and mechanical 
ventilation is analyzed, in order to know its structural and functional consequences; 
and in turn know the possible preventive measures.
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Introduction 

Currently one of the public health problems worldwide is COVID 
19, this is a pandemic infectious disease caused by a coronavirus 
called severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) [1]. Symptoms such as fever, cough, sore throat, nausea 
and gastrointestinal symptoms are the majority of symptoms  

 
present in patients with COVID 19, but a certain small group of 
these patients may choose to present serious complications such as 
interstitial pneumonia, acute insufficiency, and distress syndrome. 
Respiratory disease (ARDS), multiple organ failure and even death 
[2]. 5-12% of patients diagnosed with COVID-19 require admission 
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to the intensive care unit; which often require the use of prolonged 
mechanical ventilation with high positive pressure at the end of 
expiration (PEEP) through an endotracheal tube [3]. Tracheal 
intubation is a procedure that is of great importance, but it can 
cause damage to the mucosa and necrosis in the tracheal wall, which 
would lead to laryngotracheal stenosis [4] this is the abnormal 
decrease in the caliber of the trachea due to scar retraction. or 
deposit of pathological tissue; tracheal stenosis is one of the 
main causes of chronic upper airway obstruction. Therefore, it is 
important to carefully monitor those patients with COVID-19 who, 
during their stay in the ICU, had the use of mechanical ventilation 
as a requirement.

Methodology
A bibliographic search of information published since 2015 

was carried out in the databases of Scielo, PubMED, Academic 
Google, Elsevier, Medline. The search was carried out with articles 
in Spanish and English and the use of keywords such as: Tracheal 
stenosis, COVID-19, postintubation.

Results
In a small fraction of patients with COVID-19 they require 

mechanical ventilation, so a long exposure is the cause of tracheal 
stenosis. Tracheal stenosis has been characterized as one of the 
most common complications in relation to acute injuries of the 
airways that involves a partial or complete narrowing of the 
lumen in the airways at the level of the larynx, subglottic space or 
the trachea, but the most common site of tracheal stenosis is the 
subglottic space, this being the narrowest part of the adult airway. 
Depending on the length, location, and extent of the obstruction, 
the severity of the tracheal stenosis that occurs will determine 
(Figure 1). Post-intubation tracheal stenosis can present as a 
simple stenosis in which the circumferential network measures 
less than 1% and complex stenosis of irregular shape that measures 
more than 1cm, presenting in patients an acute direct trauma at 
the time of intubation. Tracheal stenosis appears 1 to 6 weeks 
after extubation. Respiratory stridor manifests 25-30% narrowing 
of the tracheal diameter, while dyspnea occurs in 50% [5]. Since 
the COVID-19 pandemic, the rate of mechanical ventilation has 
been increasing due to the trauma presented in the decrease in 
visibility when prolonged intubation occurs in which in patients 
with COVID-19 it has a mean duration of 17 days [6]. When a 
person presents endotracheal stenosis, they are usually initially 
asymptomatic or only have mild symptoms for months or weeks, 
but as time progresses. The most common symptom is respiratory 
stridor, however some patients present dyspnea, dry cough, 
dysphagia as well as wheezing or a history of recurrent bronchitis 
[7]. Post-intubation tracheal stenosis is a well-known risk in 
prolonged endotracheal intubation. Gervasio et al. (2020) report 

the case of two patients with endotracheal stenosis. The 54-year-
old man was admitted for COVID-19 10 days after a tracheostomy 
was performed, the patient was taken to the emergency room with 
respiratory distress, which showed signs of tracheal stenosis when 
the tomography and bronchoscopy were performed. The other 
patient, a 43-year-old man, presented severe respiratory distress, 
which at 18 days was taken to the emergency room with severe 
difficulty presenting visible signs of tracheal stenosis, so that in 
bronchoscopies, markedly fibrotic inflamed granulation tissue 
could be seen in the trachea [8].

Figure 1: a) Laryngeal stenosis. b) Subglottic stenosis c) 
Tracheal stenosis

Discussion
During the Covid 19 pandemic, respiratory complications 

present during the course of the disease were the main cause of 
admission to the intensive care unit (ICU), so the occupancy rates 
of beds and intubation equipment increased to very high levels, 
since due to the respiratory urgency that the patients presented, 
intubation and mechanical ventilation was positioned as the 
main management tool for medical and intensivist personnel. 
This surgical procedure, despite being the most appropriate 
management option for the treatment of respiratory complications, 
in turn represents a risk of viral infection, because, when a tube 
is entered through the trachea, it is exposed to a series of viruses 
that can create a focus in this area, unleashing an inflammatory 
response, which conditions the state of intubation to long periods of 
time and the development of other underlying complications such 
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as tracheal or subglottic stenosis. In their case report, Scholfield et 
al. Present 3 cases of tracheal stenosis after orotracheal intubation 
in patients who had undergone it, who developed various infectious 
and gastric complications; and in whom a tracheostomy was 
necessary, so they concluded that prolonged intubation, increased 
time to tracheostomy, high cuff pressures, and large endotracheal 
tubes put Covid-19 patients at higher risk subglottic stenosis. The 
risk is increased by the inflammation of the upper respiratory tract 
caused by the virus and the comorbidities associated with Covid-19 
[9].

Figure 2: Circumferential and complex stenosis.

Regarding risk factors, obesity, advanced age and pathologies 
after covid 19, increase the possibility of the need for intubation 
and therefore a tracheostomy as an alternative to the development 
of this condition, however, this is a surgical procedure that also 
represents a risk of infection, for which Mattioli et al., in their letter 
to the editor, propose and recommend the implementation of a 
balloon dilation procedure with eventual intralesional injection 
of corticosteroids, even in the case of circumferential and complex 
stenosis (Figure 2) [10]. Because the development of this stenosis 
is an obvious response to intubation, there are no actions that 
prevent it altogether, complemented by what was concluded 
by Fiorelli and others, in their letter to the editor, where they 
likewise acknowledge that tracheal surgery it should be reserved 
for high-complex stenosis or tracheal stenosis in the form of a 
net previously treated by endoscopic “bridging” treatment that 
can no longer be treated with interventional procedures [11]. 
During the intubation process with a video endoscope, which 
is inserted in order to better observe the state of the larynx and 
trachea. Such procedure is exposed by Tsunoda and others, who 
in their report expose the situation of various patients, that when 

developing tracheal stenosis the patient increases their levels of 
asphyxia, for which various surgical processes are performed such 
as tracheostomy that in addition to having systemic effects It can 
also cause infection from cough, sputum, or even blood. And when 
observing through a video endoscope, they found that the primary 
disease that developed airway stenosis was acute epiglottitis due 
to pharyngeal and deep neck abscesses in three cases. The last 
case was laryngeal edema due to Ludwig’s angina. All patients 
underwent uneventful intubation and dyspnea ceased immediately. 
Three cases accompanied by a deep throat and pharyngeal abscess 
required surgical drainage. These cases underwent tracheostomy, 
so the tube was extubated [12].

It is imperative to take into account that not all patients present 
this complication, as Moreira and others assure in their comparative 
study between patients with and without tracheal complications, 
where it was found that all had demographic characteristics, 
comorbidities, parameters and duration of ventilation and similar 
therapeutic management, and ten (71%) patients with tracheal 
damage had tracheal stenosis, 6 (43%) pneumothorax, and 13 (93%) 
had pneumomediastinum, while these complications were not seen 
in COVID-19 patients without tracheal damage [13]. Therefore, 
as Espinoza affirms, laryngotracheal stenoses due to procedures 
such as prolonged intubation or post-tracheostomy in patients 
undergoing IMV represent a challenge in their treatment, even 
more so in the pandemic in which we find ourselves, since patients 
infected with COVID-19 they have a persistent inflammatory process 
that produces abnormal tissue repair [14]. From the personal point 
of view of the patient who must undergo intubation, this procedure 
is usually impressive, stressful and worrisome for him, since seeing 
himself in such a situation due to his complication is overwhelming, 
so depending on the setting psychic, this is only the reflection of the 
last attempt of the conscious subject to preserve life, regardless of 
the prognosis and its consequences [15].

In their case report, Giordano et al. Report on a 64-year-old 
patient who was admitted to the emergency department with 
exertional dyspnea, six months earlier, had undergone mechanical 
ventilation through an orotracheal tube for the first week and 
then through a tracheostomy tube for the next 35 days for severe 
COVID-19 pneumonia. A high-resolution coronal computed 
tomography of the thorax was performed, which showed, when 
passing through the tracheal lumen, a severe stenosis of the lumen 
of the cervical portion of the trachea [16], which confirms that in 
most cases of intubated patients present this dyspnea and asphyxia 
due to the developed stenosis. Due to this, it is necessary to 
implement various alternatives to improve the patient’s condition, 
such as position, also associated with the presentation of sequelae 
generated by immobility and prolonged rest [17] but which was 
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formally described in a protocol in Jiangsu (China), where the 
rate of invasive mechanical ventilation remained below 1% with 
the implementation of various therapeutic measures including 
pronation in this group of patients [18], which classifies this 
alternative as effective. There are certain factors that can contribute 
to increasing the risk of post-intubation stenosis, such as: traumatic 
or prolonged intubation, multiple extubations and subsequent re-
intubations, excessively large tube, movements of the tube or of the 
intubated patient and local infection [19], therefore, the most widely 
used measure continues to be the open technique tracheostomy and 
adequate post-tracheostomy care [20], in addition to preventive 
infection measures.

Conclusion
Tracheal stenosis is a direct consequence of orotracheal 

intubation and mechanical ventilation, which in the long term 
is the main reason for admission of patients to the emergency 
services, who share similar risk factors and also the respiratory 
complication due to covid 19. Through the Intubation procedure, 
when a foreign body enters the trachea, and together with the 
possible bacteria present by cough, sputum and blood, the chances 
of creating a focus of infection in the area increases, which in turn 
increases the intubation period and therefore the involvement of 
the trachea, which must later be corrected with a tracheostomy, 
which tends to be an invasive procedure, for which it is necessary 
to implement a series of preventive measures for both intubation 
and change of the position of the patient, and the reduction of long-
term complications produced by stenosis, however, this is still the 
subject of study in l to present.

References
1.	 Pérez M, Gómez J, Dieguez R (2020) Características clínico-

epidemiológicas de la COVID-19. Revista Habanera de Ciencias Médicas 
19(2).

2.	 Miwa M, Nakajima M, Kaszynski RH, Hamada S, Nakano T, et al. (2021) 
Dos casos de estenosis laringotraqueal postintubación que ocurren 
después de un COVID-19 grave. Interno Medicina (Tokio, Japón) 60(3): 
473-477.

3.	 Piazza C, Filauro M, Dikkers FG, Nouraei SAR, Sandu K, et al. (2021) 
Intubación a largo plazo y alta tasa de traqueotomía en COVID-19 los 
pacientes podrían determinar un aumento sin precedentes de estenosis 
de las vías respiratorias: un llamado a la acción de la Sociedad Europea 
de Laringología. EUR Arco Oto-Rhino-Laryngol 278(1): 1-7.

4.	 Alturk A, Bara A, Bassam D (2021) Post-intubation tracheal stenosis 
after severe COVID-19 infection: A report of two cases. Ann Med Surg 
67: 102468.

5.	 Nehme R, Fleifel M, Abou M, Dailaty A (2021) A case of massive saddle 
pulmonary embolism and benign tracheal stenosis in a patient with 
COVID-19 infection. Respirol Case Rep 9(11): e0861.

6.	 Allgood S, Peters J, Benson A, Maragos C, Kimberly McIltrot, et al. 
(2021) Acquired laryngeal and subglottic stenosis following COVID-19-
Preparing for the coming deluge. J clin nurs: 1-5.

7.	 Shinn JR, Kimura KS, Campbell br, Sun lowery A, Christopher T Wootten, 
et al. (2019) Incidence and outcomes of acute laryngeal injury after 
prolonged mechanical ventilation. Critical Care Medicine 47(12): 1699-
1706.

8.	 Gervasio, C, Averono, G, Robiolio l, Bertoletti, M, Umberto Colageo, et al. 
(2021) Tracheal Stenosis After Tracheostomy for Mechanical Ventilation 
in COVID-19 Pneumonia - A Report of 2 Cases from Northern Italy. Am J 
Case Rep 21: 1-5.

9.	 Scholfield D, Warner E, Ahmed J, Ghufoor K (2019) Subglottic and 
tracheal stenosis associated with coronavirus disease 2019. J Laryngol 
Otol 135(7): 656-658.

10.	Mattioli F, Marchioni A, Andreani A, Cappiello G, Fermi M, et al. (2020) 
Post‑intubation tracheal stenosis in COVID‑19 patients. Springer Nature 
3: 1-2.

11.	Fiorelli S, Menna C, Massullo D, Rendina E (2020) Managing benign 
tracheal stenosis during COVID‑19 outbreak. Springer Nature 26: 1-2.

12.	Tsunoda A, Kobayashi Y, Tou M, Sonoda K, Arai, et al. (2021) Emergency 
videoendoscopic endonasal tracheal intubation for severe upper airway 
stenosis. American Journal of Otolaryngology–Head and Neck Medicine 
and Surgery 42(2): 102779.

13.	Moreira P, Faria A, Baquieti C, Freitas C, Calafange G, et al. (2021) 
Estenosis traqueal tras ventilación mecánica en pacientes afectados por 
Covid-19: evento aislado o complicación directa?. Colección Científica 
Revista Electrónica.

14.	Espinoza C (2021) Estenosis laringotraqueal post intubación en 
pacientes con COVID 19. Revista Cubana de Cirugía 60(1): e_1044

15.	Cea C (2021) La intubación orotraqueal como causa de trauma psíquico. 
Revista Letra en Psicoanálisis 7(1).

16.	Giordano D, Botti C, Castellucci A, Piro R, Ghidini A (2021) Tracheal 
Stenosis after Tracheotomy for COVID 19. Ear, Nose & Throat Journal, 
p. 1-3.

17.	Ortiz M, Páez O (2020) Prevención y manejo del desacondicionamiento 
físico en el paciente hospitalizado por COVID-19. In: Ortiz M, Páez O 
(Eds.)., Colombia, pp. 137.

18.	Fernandez R, Catarinella C, Chacón L (2020) Soporte ventilatorio no 
invasivo y posición prono despierto en paciente con COVID-19. Revista 
Médica de Costa Rica 85(629): 67-72.

19.	Ibáñez L, Contreras P, Hernández L, Iznaga N (2021) Comportamiento de 
las estenosis laringotraqueales. Revista Cubana de Otorrinolaringología 
y Cirugía de Cabeza y Cuello 5(1): e193.

20.	Saavedra A, Akaki M (2020) Traqueotomía en pacientes con COVID-19: 
recomendaciones de la Sociedad Mexicana de Otorrinolaringología 
y Cirugía de Cabeza y Cuello. Cuándo y cómo realizarla y cuidados 
posquirúrgicos. An Orl Mex 65: 1-11.

https://dx.doi.org/10.26717/BJSTR.2021.37.005965
https://dx.doi.org/10.26717/BJSTR.2021.40.006397
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2020000200005
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2020000200005
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2020000200005
https://pubmed.ncbi.nlm.nih.gov/34123379/
https://pubmed.ncbi.nlm.nih.gov/34123379/
https://pubmed.ncbi.nlm.nih.gov/34123379/
https://pubmed.ncbi.nlm.nih.gov/34631107/
https://pubmed.ncbi.nlm.nih.gov/34631107/
https://pubmed.ncbi.nlm.nih.gov/34631107/
https://pubmed.ncbi.nlm.nih.gov/34369020/
https://pubmed.ncbi.nlm.nih.gov/34369020/
https://pubmed.ncbi.nlm.nih.gov/34369020/
https://pubmed.ncbi.nlm.nih.gov/31634236/
https://pubmed.ncbi.nlm.nih.gov/31634236/
https://pubmed.ncbi.nlm.nih.gov/31634236/
https://pubmed.ncbi.nlm.nih.gov/31634236/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7447296/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7447296/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7447296/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7447296/
https://pubmed.ncbi.nlm.nih.gov/33973511/
https://pubmed.ncbi.nlm.nih.gov/33973511/
https://pubmed.ncbi.nlm.nih.gov/33973511/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7532739/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7532739/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7532739/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7447965/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7447965/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7578743/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7578743/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7578743/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC7578743/
http://scielo.sld.cu/pdf/cir/v60n1/1561-2945-cir-60-01-e1044.pdf
http://scielo.sld.cu/pdf/cir/v60n1/1561-2945-cir-60-01-e1044.pdf
https://cies-revistas.mx/index.php/Psicoanalisis/article/view/182
https://cies-revistas.mx/index.php/Psicoanalisis/article/view/182
https://www.researchgate.net/publication/355204972_Tracheal_Stenosis_after_Tracheotomy_for_COVID-19
https://www.researchgate.net/publication/355204972_Tracheal_Stenosis_after_Tracheotomy_for_COVID-19
https://www.researchgate.net/publication/355204972_Tracheal_Stenosis_after_Tracheotomy_for_COVID-19
https://dialnet.unirioja.es/servlet/libro?codigo=778202
https://dialnet.unirioja.es/servlet/libro?codigo=778202
https://dialnet.unirioja.es/servlet/libro?codigo=778202
https://www.medigraphic.com/pdfs/revmedcoscen/rmc-2020/rmc20629l.pdf
https://www.medigraphic.com/pdfs/revmedcoscen/rmc-2020/rmc20629l.pdf
https://www.medigraphic.com/pdfs/revmedcoscen/rmc-2020/rmc20629l.pdf
http://www.revotorrino.sld.cu/index.php/otl/article/view/193/300
http://www.revotorrino.sld.cu/index.php/otl/article/view/193/300
http://www.revotorrino.sld.cu/index.php/otl/article/view/193/300
https://otorrino.org.mx/article/traqueotomia-en-pacientes-con-covid-19/
https://otorrino.org.mx/article/traqueotomia-en-pacientes-con-covid-19/
https://otorrino.org.mx/article/traqueotomia-en-pacientes-con-covid-19/
https://otorrino.org.mx/article/traqueotomia-en-pacientes-con-covid-19/


Copyright@ Jhon Fredy Bello Cordero | Biomed J Sci & Tech Res | BJSTR. MS.ID.006397.

Volume 40- Issue 1 DOI: 10.26717/BJSTR.2021.40.006397

31901

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2021.40.006397

Jhon Fredy Bello Cordero. Biomed J Sci & Tech Res

https://dx.doi.org/10.26717/BJSTR.2021.40.006397
https://biomedres.us/submit-manuscript.php
https://biomedres.us/
https://dx.doi.org/10.26717/BJSTR.2021.40.006397

