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Abstract  

In the ongoing COVID-19 pandemic, several patients 
have experienced respiratory failure, for which high-
flow nasal oxygen therapy (HFNO) is a frequently 
preferred treatment modality. In the present study, 
three COVID-19 patients being followed up with 
HFNO in the intensive care unit underwent fiberoptic 
bronchoscopy, and a burned/wounded mucosa with 
widespread hyperemia, hyperpigmentation and mu-
cosal damage throughout the entire tracheobronchial 
system mucosa was detected in all cases, the long-
term effects of which are unknown. Herein, we aim to 
draw attention to the possible development of muco-
sal damage after HFNO, which should be kept in 
mind during the provision of ventilation support to 
COVID-19 patients. 

Key words: High-Flow Oxygen, COVID-19, Bronchos-

copy, bronchial mucosa. 

 

Özet 

COVID-19 pandemisinde birçok hastada solunum 
yetmezliği gelişir ve yüksek akımlı nazal oksijen teda-
visi (HFNO) sıklıkla tercih edilen bir tedavi yöntemi-
dir. Yoğun bakım ünitesinde HFNO ile izlenen üç 
COVID-19 hastasına fiberoptik bronkoskopi uygula-
dık. Her iki hastada da, trakeobronşiyal sistem muko-
zasının tamamında yaygın hiperemi, hiperpigmentas-
yon ve mukozal hasar ile birlikte yanmış/hasarlı bir 
mukoza tespit edildi. Uzun vadeli etkileri bilinmemek-
tedir. Bu yazıda HFNO sonrası gelişen mukozal hasa-
ra dikkat çekmek istiyoruz. COVID-19 hastalarında 
ventilasyon desteğine karar verirken bu etkilerin dik-
kate alınması uygun olacaktır. 

Anahtar Sözcükler: Yüksek-akım oksijen, COVID-19, 

bronkoskopi, bronşiyal mukoza. 
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Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-

COV2) disease, which first emerged in China and spread 

rapidly around the world, is mostly mild/asymptomatic, 

although critical symptoms develop in 5–15% of cases (1). 

This minority of critical patients has placed an unexpected 

burden on the healthcare systems of every country, and 

has led to a significant increase in the requirement for 

intensive care. Acute hypoxemic respiratory failure gener-

ally develops in severe cases of COVID-19, often requir-

ing advanced oxygen therapy procedures such as HFNO, 

and non-invasive/invasive mechanical ventilation, among 

which HFNO, which can provide high fractional oxygen 

concentrations, has become the first-choice approach for 

the avoidance of invasive procedures (2). It has been 

stated that with the HFNO method, the need for invasive 

mechanical ventilation and the risk of ventilator-

associated pneumonia is reduced, lessening the burden 

on the healthcare system (3). 

As HFNO is thought to cause the spread of infective par-

ticles in ambient air, it should be preferred in cases re-

fractory to conventional oxygen therapy (COT). 

Therapeutic fiberoptic bronchoscopy (FOB) was per-

formed in three patients who were intubated due to clini-

cal deterioration, and who developed atelectasis and 

hypoxia after being followed up with HFNO in the inten-

sive care unit of our hospital. We present these cases to 

draw attention to the mucosal findings that may develop 

after HFNO. Literature contains no reports on similar 

oxygen toxicities in patients undergoing HFNO. 

 

CASE 

Case-1: A 75-year-old female patient was started on 

HFNO treatment after suffering hypoxic respiratory failure 

3 days after being diagnosed with COVID-19. The pa-

tient was followed with HFNO treatment for 6 days via 

inspired oxygen fraction (FiO2): 100% and flow rate 40 L/ 

min. Left total atelectasis was detected on a chest X-ray 

investigating the increased secretions and dyspnea pro-

gression, thereupon, FOB was performed on the 11th 

day following the diagnosis of COVID-19 pneumonia. 

Mucosal burn, accompanied by widespread hyperemia, 

hyperpigmentation and mucosal damage from the distal 

of the vocal cords to the subsegments, and throughout 

the entire tracheobronchial system, was observed. None 

of the mucosa was undamaged (Figure 1). The left lung 

was ventilated again by bronchoscopy for the aspiration 

of the secretions that were obstructing the left main bron-

chus. 

Case-2: An 85-year-old male patient was started on 

HFNO therapy due to hypoxic respiratory failure 2 days 

after being diagnosed with COVID-19 pneumonia. The 

patient was followed up with HFNO, reducing FiO2 grad-

ually from 100% to 60% over 8 days, but the patient 

needed to be intubated on the 10th day of follow-up due 

to deepening hypoxia, and FOB was performed simulta-

neously with the intubation to collect culture specimens 

and to clear the secretions. Mucosal damage accompa-

nied by diffuse mucosal hyperemia, hyperpigmentation 

and an atrophic appearance were identified in the area 

extending from the lower end of the endotracheal tube 

throughout the entire trachea, the main bronchi and the 

whole subsegment (Figure 2). 

Case-3: A 41-year-old male patient being treated for 

COVID-19 pneumonia was started on HFNO treatment 

on the fourth day due to respiratory failure. After being 

followed with 100% FiO2 and 40 lt/ min flow for 5 days, 

the patient was intubated due to deepening hypoxia. In 

the FOB performed for secretion cleaning after intubation, 

mucosal damage accompanied by "diffuse mucosal hy-

peremia, hyperpigmentation, and atrophic appearance" 

could be observed beginning from the lower end of the 

endotracheal tube along the entire segmental bronchial 

mucosa (Figure 3). It was observed one month after the 

procedure that the mucosa become more atrophic and 

erosive after FOB was performed for a second time due 

to post-intubation tracheal stenosis.  

 

 
Figure 1: Bilateral consolidation, ground-glass opacity (a,b), wounded 

mucosa, trachea (c,d) 
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Figure 2: Bilateral ground-glass areas and opacity (a,b), bronchoscopic 

findings: mucosal edema, hyperemia, hyperpigmentation, atrophy 

(c,d,e,f) 

 

DISCUSSION 

HFNO can deliver heated and humidified air-oxygen 

mixture inspired oxygen fraction (FiO2) of between 21% 

and 100% and with a flow rate that can be increased up 

to 60 L/min. HFNO has important physiological effects in 

reducing the anatomical dead space and the positive 

end-expiratory pressure effect, and providing a constant 

fraction of inspired oxygen. HFNO is used in various 

conditions, such as hypoxemic respiratory failure, acute 

exacerbation of chronic obstructive pulmonary disease 

(COPD), post-intubation and pre-intubation, and for end-

stage patients. The incidence of hypoxic respiratory failure 

in COVID-19 pneumonia is uncertain, although approx-

imately 14% of patients require oxygen support, and 5% 

need intensive care and mechanical ventilation (1,4). 

In a systematic review of three RCTs and 17 reviews, 

HFNO was found to reduce the need for intubation when 

compared to COT, while there was no difference in in-

hospital or intensive care mortality. In the same review, 

treatment-related complications linked to HFNO, thora-

co-cervical discomfort, heat-related discomfort and mild 

consciousness levels were frequently observed (3). In a 

study conducted before the pandemic period, serious 

complications, including cardiac dysrhythmia, septic mul-

tiple cardiorespiratory arrest and nosocomial pneumonia 

were reported more frequently than COT with HFNO (5). 

A review of literature revealed no information about the 

macroscopic effect of HFNO on the tracheobronchial 

system. Following a diagnosis of COVID-19 pneumonia 

in the intensive care unit, three patients underwent an 

early-period FOB after developing atelectasis, and similar 

lesions were observed in all parts of the tracheobronchial 

system, including mucosal hyperemia, hyperpigmentation, 

mucosal damage and oxygen burn-like lesions, and the 

mucosal structure was completely lost. No mucosal biop-

sy was taken in these patients because the procedures 

were performed through the intubation tube and under 

anticoagulant treatment, with high risk. In the absence of 

a pathological diagnosis, we believe that the damage 

was attributable to the HFNO, based on a macroscopic 

view, although the damage may also have developed 

due to ventilator-associated infections, primarily the 

COVID-19 infection, or microvascular damage. There is 

also no information about how this mucosal damage will 

progress in the future. In the future, secondary infections 

due to bronchial hyperplasia, granulation formation, 

deterioration of the ciliary structure, hemoptysis (due to 

bleeding diathesis) and malignancy developing on the 

scar formation may increase. The later complications 

associated with COVID-19 pneumonia and its treatment 

will become more apparent in time. 

Studies are needed to evaluate how the flow rate and 

duration of HFNO therapy affect these clinical situations, 

although the most important hurdle is bronchoscopy, as if 

it is not indicated for a life-threatening situation in 

COVID-19, it can be considered too risky both for the 

medical staff and the patient. In the cases presented here, 

we performed the procedures with full personal protective 

equipment, in line with the recommendations of the 

American Association for Bronchology and Interventional 

Pulmonology (AABIP), since adequate oxygenation could 

not be provided by mechanical ventilation, and newly-

developed atelectasis was observed from chest X-rays (6). 

In the editorial letter of Torrego et al. (7), it was stated 

that 93 patients under invasive mechanical ventilation in 

the intensive care unit during the COVID-19 period un-

derwent bronchoscopy for many reasons, such as atelec-

tasis, hemoptysis and for the obtaining of specimens, and 

ultimately localized mucosal hyperemia, white gelatinous 

secretions and crusts were observed. This article makes 

no mention of the widespread, damage to the mucosa 

seen in our patients, and there is also a lack of infor-

mation on the use of HFNO prior to invasive mechanical 

ventilation in this patient group. 
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Figure 3: Bilateral ground-glass opacity (a,b), mucosal edema, hypere-

mia (c,d) 

The main limitation of the present study is the absence of 

a pathological diagnosis of the damage. Although there 

may be different etiologies, the similarity of the lesions 

strongly suggests that the damage may be due to HFNO. 

These mucosal findings have not been previously dis-

cussed in literature. HFNO is in wide use worldwide in 

patients who develop respiratory failure in COVID-19, 

although the long-term effects of this treatment remain 

unknown. When applying HFNO therapy, it is necessary 

to plan the duration of the treatment and the transition to 

other treatments, given the expected mucosal damage in 

the respiratory system. Patients may develop chronic 

cough, or apply as COPD in the long term, and the 

treatment they received during the COVID-19 period 

should be questioned in this respect. 
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