
Potential Mechanisms of Laryngotracheal Injuries in Patients With
COVID-19 Subjected to Invasive Ventilation

According to the current literature, an increasing number

of acute laryngotracheal complications such as mucosal

lesions and tracheoesophageal fistulas have been reported in

patients with COVID-19 subjected to invasive mechanical

ventilation.1-4 At the same time, papers regarding late laryng-

otracheal complications and their potential life-threatening

sequelae, such as tracheal stenosis and tracheomalacia, were

increasing.5-8

In this issue of RESPIRATORY CARE, Guarnieri et al9

focused their attention on tracheomalacia, analyzing its

incidence and potential onset mechanisms in a cohort of

subjects to their tertiary referral hospital during the first

wave of the COVID-19 outbreak. The authors identified 8

(5%) cases of tracheomalacia among 151 subjects included

in the study, an incidence about 8 times greater than the

data reported in the literature prior to the pandemic.10,11

They also identified 5 potential risk factors that may have

favored the onset of tracheomalacia: female sex, obesity,

tracheostomy (regardless of the technique used), duration

of invasive ventilation, and sepsis. The authors should be

commended for their effort in seeking a pathophysiological

explanation for each risk factor, even if some of them such

as tracheostomy and prolonged invasive mechanical venti-

lation are a direct consequence of the logical thought and

data already present in the literature. What is extremely sur-

prising is that the risk factors listed by the authors were

commonly present in a typical cohort of ICU patients even

before the COVID-19 pandemic, but the incidence of tra-

cheomalacia was certainly lower. In our opinion, this led us

to identify the main limitation of this work not listed among

others at the end of the discussion, which is that it may

have been more fruitful to compare the current cohort of

subjects with COVID-19 with a non-COVID-19 control

group, (ie, matched for age and sex in a similar time frame).

This would have allowed the authors to confirm or not the

same risk factors, or to identify new ones.

Many other etiopathogenetic hypotheses have been pro-

posed to try to explain the increased incidence of early and

late laryngotracheal complications. In the discussion sec-

tion, the authors highlighted the importance of microvascu-

lar injuries of the laryngotracheal mucosa caused by the

prothrombotic and antifibrinolytic state of these subjects,

also noted intraoperatively and from cadaver studies.12 As

already reported in the current literature, they identified the

pronation maneuvers that could increase the cuff pressure

on the tracheal wall and an excessive cuff pressure of the

orotracheal/tracheostomy tube to prevent viral spread as

other possible causes of the onset of these complications. We

would like to add 2 other possible causes of laryngotracheal

complications: the high viral replication within the lary-

ngotracheal mucosa13 with a pathophysiological mechanism

similar to that proposed for repetitive bacterial infections,

and the use of high-dose systemic steroids that may cause

mucosal atrophy and alter normal healing of the tracheal epi-

thelium. Unfortunately, the authors did not report the medi-

cal treatments performed in this cohort of subjects; therefore,

it is not possible to further corroborate this hypothesis.9

From this brief discussion, it is clear that, to date, no clear

explanation has been identified; and it is conceivable that the

cause of the increased incidence of laryngotracheal complica-

tions must be sought in a combination of multiple factors,

among which, however, emotional and physical exhaustion of

health care professionals and the recruitment of inexperienced

nursing staff played a fundamental role. It should also be

remembered that this study analyzed a cohort of subjects dur-

ing the Italian first wave, when hospitals and medical staff

were caught unprepared by a large number of patients to man-

age and a lack of protocols to follow. The fact that the authors

performed 54 (74%) surgical tracheostomies and 19 (26%)

percutaneous tracheostomies was pathognomonic of this

uncertain situation. A few hundred kilometers from them, in

our tertiary referral hospital during the first wave almost

exclusively percutaneous tracheostomies were performed,1

reserving the surgical technique only for very selected cases.

Another aspect that must be discussed is how to prevent

these complications. In our recent paper,1 we have already
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proposed some possible measures to be adopted in patients

with COVID-19 subjected to prolonged invasive mechani-

cal ventilation such as periodic bronchoscopy, the careful

use of high-dose steroids, and the strict monitoring of the

cuff pressure, especially during pronation maneuvers.

Moreover, other authors proposed their advice in the man-

agement of these particular patients.14 Following these sim-

ple recommendations, we saw a progressive reduction in

the incidence of these complications during subsequent

pandemic waves (unpublished data). In conclusion, we

would like to commend the authors for their work to further

report and clarify the pathophysiological aspects of late lar-

yngotracheal lesions,9 and we hope that papers like this will

stimulate the debate also regarding the prevention and treat-

ment of them.
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2. Garcı́a-Herreros LG, Jiménez A, Cabrera LF, Vinck EE, Pedraza M.

Early presentation of postintubation tracheoesophageal fistula with

severe tracheal stenosis in COVID-19 patient. Ann R Coll Surg Engl

2021;103(5):e144-e147.

3. Zhou C, Gao C, Xie Y, Xu M. COVID-19 with spontaneous pneumo-

mediastinum. Lancet Infect Dis 2020;20(4):510.

4. Wali A, Rizzo V, Bille A, Routledge T, Chambers AJ.

Pneumomediastinum following intubation in COVID-19 patients:

a case series. Anaesthesia 2020;75(8):1076-1081.

5. Lucchi M, Ambrogi M, Aprile V, Ribechini A, Fontanini G.

Laryngotracheal resection for a posttracheotomy stenosis in a patient with

coronavirus disease 2019 (COVID-19). JTCVS Tech 2020;4:360-364.

6. Sandu K. Laryngotracheal complications in intubated COVID-19

patients. ClinMed Insights Case Rep 2021;14:1411795476211020590.

7. Alturk A, Bara A, Darwish B. Postintubation tracheal stenosis after

severe COVID-19 infection: a report of 2 cases. Ann Med Surg (Lond)

2021;67:10246867102468.

8. Scholfield DW, Warner E, Ahmed J, Ghufoor K. Subglottic and tra-

cheal stenosis associated with coronavirus disease 2019. J Laryngol

Otol 2021;135(7):656-658.

9. Guarnieri M, Andreoni P, Gay H, Giudici R, Bottiroli M, Mondino M,

et al. Tracheostomy in mechanically ventilated patients with SARS-

CoV-2-induced ARDS: focus on tracheomalacia. Respir Care.

2021;66(12):1797-1804.

10. Kandaswamy C, Bird G, Gill N, Math E, Vempilly JJ. Severe tracheo-

malacia in the ICU: identification of diagnostic criteria and risk factor

analysis from a case control study. Respir Care 2013;58(2):340-347.

11. Karimpour HA, Vafaii K, Chalechale M, Mohammadi S,

Kaviannezhad R. Percutaneous dilatational tracheostomy via Griggs

technique. Arch Iran Med 2017;20(1):49-54.

12. Bradley BT, Maioli H, Johnston R, Chaudhry I, Fink SL, Xu H, et al.

Histopathology and ultrastructural findings of fatal COVID-19 infections

inWashington State: a case series. Lancet 2020;396(10247):320-332.

13. Channappanavar R, Perlman S. Pathogenic human coronavirus infec-

tions: causes and consequences of cytokine storm and immunopathol-

ogy. Semin Immunopathol 2017;39(5):529-539.

14. Meister KD, Pandian V, Hillel AT, Walsh BK, Brodsky MB,

Balakrishnan K, et al. Multidisciplinary safety recommendations after

tracheostomy during COVID-19 pandemic: state-of-the-art review.

Otolaryngol Head Neck Surg 2021;164(5):984-1000.

1928 RESPIRATORY CARE � DECEMBER 2021 VOL 66 NO 12

EDITORIALS


