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A B S T R A C T 

Severe cases of COVID-19 often require orotracheal intubation (OTI) and mechanical ventila- 
tion, and post-intubation laryngeal injury (PI-LI) is one of the important complications of OTI. 
Some studies have claimed that the frequency of PI-LI may be higher in COVID-19 patients as 
compared with that in non-COVID-19 patients, because of the larger size of endotracheal tube 
used, the longer OTI time, use of prone positioning of the patients, etc. Herein, we describe 
six cases of PI-LI who presented with dyspnea after recovering from COVID-19. Five of the 
patients were male and the median OTI period was 9 days. All the patients showed abnormal 
endoscopic findings, including posterior glottic synechiae/stenosis or subglottic/posterior glottic 
granulomas. Four patients required surgical intervention, including tracheostomy, laryngomicro- 
surgery, or laterofixation of the vocal cord. Many post-COVID-19 patients experience persistent 
symptoms (post-COVID-19 syndrome), including dyspnea. Two of our patients with dyspnea had 
been treated by internists as cases of post-COVID-19 syndrome. Therefore, we wish to under- 
score the need for every healthcare professional to be aware of the possibility of PI-LI after 
OTI, especially during the ongoing COVID-19 pandemic. Otolaryngologists should undertake 
endoscopic assessment of the larynx in patients presenting with dyspnea after recovering from 

COVID-19. 
© 2022 Japanese Society of Otorhinolaryngology-Head and Neck Surgery, Inc. Published by 

Elsevier B.V. All rights reserved. 
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Abbreviations: OTI, orotracheal intubation; PI-LI, post-intubation laryn- 
eal injury; ETT, endotracheal tube. 
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. Introduction 

Since December 2019, there has been an explosion of cases
f COVID-19 caused by SARS-CoV-2 around the world. An
stimated 4%-5% of cases with severe COVID-19 needed in-
ubation and mechanical ventilatory support during the illness
1 , 2] . 

There have been numerous reports of laryngeal injury, in-
luding glottic erosions, edema, granulomas, vocal fold im-
obility, and posterior glottic or subglottic stenosis follow-
ery, Inc. Published by Elsevier B.V. All rights reserved. 

ation laryngeal injury after COVID-19 treatment causing dyspnea: A report 
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Fig. 1. Endoscopic findings of the patients. (a) Case 1. Post-glottic stenosis. (b) Case 2. Subglottic granulation tissue and defective abduction of the vocal 
cords. (c) Case 3. Posterior glottic stenosis caused by vocal cord synechiae. (d) Case 4. Posterior glottic stenosis. (e) Case 5. Subglottic granuloma. (f) Case 
6. Posterior glottic synechiae. 
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ng orotracheal intubation (OTI) in COVID-19 patients [3–
] . Some studies have concluded that the incidence of OTI-
nduced laryngeal and tracheal injuries is higher in COVID-19
atients that in patients with other diseases than COVID-19
non-COVID-19 patients), because of the longer OTI period,
arger sizes of endotracheal tubes (ETTs) used, prone posi-
ioning of the patients, etc. [3 , 7] . In this report, we describe
ix cases of post-intubation laryngeal injury (PI-LI) who pre-
ented with dyspnea after recovering from COVID-19. 

. Case Presentation 

Five patients were male and one was female. The median
nterval from extubation to consultation at our department was
 months. Four of the six patients had received treatment for
OVID-19 in the emergency care unit of our hospital. All the
atients presented with dyspnea. Two patients had dyspnea
nly on exertion, and were treated conservatively, while the
emaining 4 patients required surgical intervention. The en-
oscopic findings and patient characteristics are summarized
n Fig. 1 , supplementary Fig. 1 and Table 1 . The detailed
edical histories of three representative cases are described

elow; those of the remaining 3 cases are described in the
upplementary case presentation. 

.1. Case 1 

A 51-year-old man with COVID-19: Underwent tra-
heostomy after OTI for 11 days. Eight months after extu-
ation, he presented to our outpatient clinic with wheezing
Please cite this article as: N. Sakihama, R. Okada, N. Takahashi et al., Post-intub
of six cases, Auris Nasus Larynx, https:// doi.org/ 10.1016/ j.anl.2022.12.007 
nd worsening of dyspnea, which had been treated during the
revious 3 months as a manifestation of peripheral airway ob-
truction, but without any improvement. Endoscopy revealed
osterior glottic stenosis and restricted opening of the glot-
is ( Fig. 1 a). Tracheotomy was performed, and in the subse-
uent surgery performed under general anesthesia, the adhe-
ions were cut, which resulted in minimal improvement. Then,
e underwent laterofixation of the left vocal cord ( Fig. 2 a). 

.2. Case 2 

A 65-year-old woman with COVID-19: The patient under-
ent tracheostomy after 16 days of OTI. Two months after the

xtubation, she visited our hospital complaining of dyspnea
nd wheezing, and was diagnosed as having posterior glottic
tenosis. Endoscopic examination revealed a thick posterior
lottic web and restricted glottic abduction ( Fig. 1 b). After
racheotomy, the web was removed with CO 2 laser under gen-
ral anesthesia ( Fig. 2 b). Postoperatively, the airway diameter
ncreased and the dyspnea disappeared, so that the tracheal
toma could be closed. 

.3. Case 5 

A 46-year-old man with COVID-19: The patient under-
ent OTI for three days. One month after extubation, he be-
an to experience wheezing and was treated as a case of
sthma. Since one month of conservative treatment at an in-
ernal medicine clinic led to no improvement, the patient con-
ulted an otolaryngologist and was diagnosed as having sub-
ation laryngeal injury after COVID-19 treatment causing dyspnea: A report 
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Table 1. Characteristics of the patients. 

Case Age Sex Comorbidities Smoking OTI 
time 
(day) 

ETT 

size 
(mm) 

Tracheostomy Prone po- 
sitioning 

Viral 
variant 

Time 
(month) 

Symptoms Endoscopic findings Surgical 
intervention 

Outcome 

1 51 M - + 11 8 + - - 8 Wheezing, 
dyspnea 

Posterior glottic 
stenosis 

Tracheostomy, 
LMS, 
laterofixation 

Tracheal-stoma 
close 

2 65 F HTN, DM - 16 N.A. + - - 2 Wheezing, 
dyspnea 

Posterior glottic 
synechia/stenosis 

Tracheostomy, 
TLM 

Tracheal-stoma 
close 

3 75 M HTN, DM - 5 8.5 + 

∗ - - 5 Wheezing, 
dyspnea 

Posterior glottic 
stenosis, subglottic 
granuloma 

Tracheostomy Depending on 
tracheal stoma 

4 52 M HTN, DM - 14 8 + + L452R 2 Dyspnea on 
exertion 

Posterior glottic 
stenosis 

- Follow-up 

5 46 M HTN - 3 8 - - N.A. 1 Wheezing, 
dyspnea 

Subglottic 
granuloma 

Tracheostomy, 
LMS 

Tracheal-stoma 
close 

6 46 M DM + 7 8 - + L452R 0 (5 
days) 

Dyspnea on 
exertion 

Posterior glottic 
granuloma, posterior 
glottic 
synechia/stenosis 

- Follow-up 

Median 
51.5 9 2 

DM, diabetes mellitus; HTN, hypertension; LMS, laryngomicrosurgery; N.A., not available; Time, interval from extubation to consultation at our department; TLM, transoral laser microsurgery 
∗ In case 3, the patient developed prolonged respiratory failure after extubation, yet re-intubation was difficult; therefore, we performed cricothyrotomy followed by tracheostomy. 
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Fig. 2. Post-surgical endoscopy. (a) Case 1. Laterofixation of the left vocal cord was performed to widen the airway. (b) Case 2. The posterior glottic synechiae 
were ablated with a CO 2 laser. (c, d) Case 5. The subglottic granuloma was resected transorally. Views from above (c) and below (d) are shown. The base 
of the lesion was on the subglottic posterior wall. 
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lottic granuloma. Despite two months of treatment, the gran-
loma grew, with worsening of the dyspnea; therefore, the
atient consulted our department. Endoscopy revealed sub-
lottic granulomas filling the airway ( Fig. 1 e). Tracheostomy
as performed, and laryngomicrosurgery was performed sub-

equently to resect the granuloma. The tracheal stoma was
losed after confirming the absence of any evidence of gran-
loma regrowth ( Fig. 2 c, d). 

. Discussion 

We report 6 cases of laryngeal injury caused by OTI per-
ormed for the treatment of COVID-19. All of the patients
resented with dyspnea. All the four patients who needed
urgical interventions had wheezing in addition to dyspnea.
n our case series, especially in Case 1, although there was a
isk of sacrificing the voice quality, we prioritized securing of
he airway. The treatment strategy should be discussed well
n advance with the patients in order to improve their quality
f life. 

It has been reported that post-intubation laryngeal and tra-
heal complications are more common in COVID-19 patients
han in non-COVID-19 patients [3 , 7] . Laryngeal injuries long
fter intubation have been reported in 40% of COVID-19 and
1% of non-COVID-19 patients, and serious laryngeal in-
uries have also been found to be about twice as common in
OVID-19 patients (6.3% vs. 2.9%) [3 , 8] . However, because
Please cite this article as: N. Sakihama, R. Okada, N. Takahashi et al., Post-intub
of six cases, Auris Nasus Larynx, https:// doi.org/ 10.1016/ j.anl.2022.12.007 
f limited prospective studies, it remains unclear if COVID-
9 is actually causally related to the increased incidence of
aryngeal injury. In our cases reported herein, four of the six
atients were treated for COVID-19 at our hospital and the
emaining two had been treated at other hospitals. Until May
022, 200 COVID-19 patients underwent OTI at our hospital,
nd 41 of these patients died during the treatment; thus, at
east 2% (4/200) of all the intubated patients [2.5% (4/159) of
he surviving cases] suffered from PI-LI with dyspnea accord-
ng to current data. Retrospective/prospective comprehensive
urveillance might reveal a higher incidence of PI-LI. The
arger sizes of ETTs used and longer OTI times (i.e., de-
ayed tracheostomy), which are reported as risk factors for
I-LI, are sometimes suggested as contributing to protecting

he healthcare professionals engaged in COVID-19 treatment
9–12] . Of our cases, 3 underwent tracheostomy during OTI,
nd the median OTI period was 14 [range: 11-16] days in
hese patients. On the other hand, early tracheostomy (within
 days) is reportedly correlated with better overall outcomes
13] . Earlier tracheostomy may be suggested in COVID-19
atients as well, with the hope of decreasing the incidence of
I-LI, although it is also important to secure the safety of the

reating healthcare professionals. Prone positioning in patients
ndergoing OTI has also been reported as a risk factor for la-
yngeal injury. We adopted prone positioning in two of our
atients during the initial treatment for COVID-19. Although
 small number of cases of PI-LI may be inevitable, every ef-
ation laryngeal injury after COVID-19 treatment causing dyspnea: A report 
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ort should be made to minimize the incidence. It is necessary
o take every available opportunity to discuss with anesthesi-
logists and emergency physicians about the methods of OTI
o prevent PI-LI. 

Another possible risk factor specific to COVID-19 is
re-existing laryngitis; SARS-CoV-2 enters human cells via
ngiotensin-converting enzyme 2 (ACE2) receptors, which are
xpressed in vascular endothelial cells, renal tubular cells,
lveolar epithelial cells, etc. [14] . In the head and neck re-
ion, ACE2 receptors have been reported to be expressed in
he epithelial cells, particularly in the nasal and oral mucosa,
aryngeal glottic area, including the vocal cords, and sali-
ary glands [14] . Pre-existing laryngeal inflammation might
ncrease the risk of PI-LI. 

Comorbidities that serve as risk factors for PI-LI include
ype 2 diabetes mellitus, obesity, hypertension, cardiovascular
isease, and smoking, which likely impair the wound healing
bility of mucosa damaged by ETTs [4] . At the same time,
hese factors are also associated with increased severity of
OVID-19, which is associated with a higher likelihood of

ntubation and subsequent PI-LI. All of our patients had at
east one of these risk factors. 

Persistent symptoms after COVID-19 (post-COVID-19
yndrome) might cause PI-LI to be overlooked. Many pa-
ients experience various symptoms after recovery from acute
OVID-19. The major reported symptoms are fatigue, sleep
isorder, dyspnea, and cough [15] . In our series, two patients
ith dyspnea were treated as cases of post-COVID-19 syn-
rome by internists. Patients presenting with dyspnea after
ecovering from COVID-19 should be evaluated by otorhi-
olaryngologists. Every effort needs to be made to inform
ealthcare professionals about the possible development of
aryngeal injury after OTI, especially during this COVID-19
andemic. 

. Conclusion 

We report six cases of PI-LI who presented with dyspnea.
he COVID-19 pandemic has increased the need for OTI,
nd every healthcare professional should be aware of possible
aryngeal injury after OTI. Otolaryngologists should perform
ndoscopic evaluation of the larynx when encountering previ-
usly intubated patients presenting with complaints pertaining
o the airways or voice. 
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