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CASE  REPORT

Tracheitis, an Evolving Entity

Intan Kartika Kamarudin,  Goh Bee See

ABSTRACT
Introduction: Tracheitis is a rare cause of upper airway obstruction in children. It is usually suspected in a toxic patient with 

evidence of impending respiratory collapse, not responding to initial conventional treatment for croup. However, it is gaining 
significance as the cause of reversible airway obstruction. Multiple ways of milder clinical course and presentations are already 
recognised in the world literature. Various complications have been shown to be associated with this disease including septic 
shock, acute respiratory distress syndrome, severe cardiopulmonary failure and pneumonia. To date, around 8.8% showing tra-
cheal stenosis as a complication of tracheitis in a paediatric patient, of whom had prolonged intubation. As widely recognised, 
intubation is the main risk factor in the development of acquired tracheal stenosis.

Objective: To illustrate the possibility of tracheal stenosis as the complication of tracheitis and to discuss the appropriate 
management.

Design: Case report.
Materials and Methods: We report a unique case of a child who presented to our centre with multilevel tracheal stenosis sec-

ondary to tracheitis in the absence of history of intubation and review of the literature pertaining to the management and prog-
nosis of tracheitis patients.

Conclusion: Albeit the rarity, tracheitis is a possible primary cause to be considered in the finding of tracheal stenosis in a 
paediatric patient.
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INTRODUCTION

Tracheitis is a rare cause of airway obstruction with a yearly inci-
dence estimated at 1-4 per 1,000,000 for children aged 0-15 (Oymar, 
2000)(Tebruegge, Pantazidou, Thorburn, Riordan, Round, De Munter, 
Walters, Curtis, 2009) and 8 per 1,000,000 for children aged 0-5 
(Oymar, 2000). Pathogenesis of tracheitis might involve colonization 
and bacterial superinfection after predisposition by preceding viral 
infection (Donelly, McMillan, Weiner,1990). This may result in a tran-
sient local or systemic immunodeficiency state. Staphylococcus aureus 
is the predominant bacteria (Donnely et al, 1990). Pseudomonas infec-
tion was associated with a more severe course of disease with complica-
tion including tracheal stenosis (Huang, Peng, Chiu, Lee, Hung, Kao, 
Hsu, Chang, Huang, 2009). Viral isolates in children with tracheitis 
include influenza A,parainfluenza virus 2, parainfluenza virus 3 and 
adenovirus (Tebruegge et al,2009). Historically, a patient with bacterial 
tracheitis appeared toxic-looking with high grade fever and worsening 
stridor, which does not response to steroids and racemic epinephrine 
therapy. However there is increasing awareness of different ways of 
milder clinical presentation of this infection that post a challenge to 
attending physicians to arise to the correct diagnosis.

CASE  REPORT

We report a case of a two year old Malay girl who presented to 
Otorhinolaryngology clinic of Universiti Kebangsaan Malaysia Medical 
Centre in August 2010 complaining of four months history of persistent 
stridor after an episode of upper respiratory airway infection (URTI) 
with fever at the age of 1 year 8 months. She had been having recurrent 
URTI prior to her presentation to our centre. The stridor would be 
aggravated each time she had a bout of URTI. However the patient 
never developed any episode of cyanosis or feeding difficulty. Her 
weight gain was in accordance to her age. She was born full term via 
elective lower segment caesarean section for breech presentation with a 
birth weight of 2.8 kilograms. There was no history of intubation or 
other medical illness.

During examination she was comfortable, pink and active. Biphasic 
stridor was heard associated with tracheal tug. Examination of the oral 
cavity revealed bilateral tonsils grade III which were not inflamed. An 
outpatient flexible nasopharyngolaryngoscopy showed normal nasal 
cavity, pharynx, supraglottic structures and mobile vocal cords. Other 
systemic examination was normal. She was electively admitted for 
examination under anaesthesia. 

In December 2010 the patient was subjected to direct laryngoscopy 
and tracheobronchoscopy under general anaesthesia. Anaesthesia was 
administered via spontaneous inhalation without muscle relaxants. 
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Direct laryngoscopy was performed using the Benjamin Parsons scope 
with anaesthesia delivered via a side port. We found the epiglottis, ary-
tenoids, pyriform fossa, post cricoid area and the vocal cords to be nor-
mal. There was tracheal stenosis with non-circumferential multiple 
fibrous bands at different levels of the upper trachea Figure 1. We were 
unable to determine the Cotton-Myer grading of this stenosis as the 
bands were at multiple levels. The length of stenosis measured 3 cm 
with distance from vocal cord of 1.8 cm. Samples of the fibrous bands 
were sent for histopathology examination. There was no evidence of tra-
cheomalacia. Inspection of the trachea down to the carina and bilateral 
main bronchi showed normal findings. The stenotic segment was dilated 
up to the size of 26F until it was flushed with tracheal wall. After dilata-
tion we achieved a Cotton- Myer grade I stenosis Figure 2. Haemostasis 
was achieved with adrenaline soaked ribbon gauze. Intraoperative 2mg 
of intravenous Dexamethasone was administered. The final diagnosis 
was tracheal stenosis secondary to tracheitis. 

Post-operative the patient was extubated and monitored in paediat-
rics high dependency unit for a few hours and given two more doses of 
intravenous Dexamethasone. She was discharged well the day after with 
oral steroid, antibiotics and a proton pump inhibitor. The histopathologi-
cal findings of the bands were consistent with chronic inflammation and 
fibrosis. Tracheal secretion culture and sensitivity showed no growth. 
On subsequent follow up at 1 and 2 months post- operative she remains 
well with complete resolution of stridor.

DISCUSSION

The hallmarks to diagnose tracheitis include history, physical exam-
ination, and clinical suspicion. In general, a study has found the pre-
dominant clinical symptoms of tracheitis in their group of patients 
include cough 80%, fever 63%, dyspnoea 63%, barking cough 18%, 
hoarseness 13%, stridor 18% and poor appetite 13% (Huang et al, 
2009). Study has described primary and secondary presentation of bac-
terial tracheitis in children (Baras, Farber, VanVooren, Parent, 1994). 
Primary bacterial tracheitis was described as having initial onset of 
minor symptoms which progress to fulminant acute respiratory distress 
in less than 24 hours and these children appear toxic with high fever and 
leucocytosis at the time of presentation. Children with secondary bacte-
rial tracheitis have prodromal symptoms and signs suggesting a viral 
respiratory tract infection for one to three days before developing more 
severe signs of illness, such as stridor and dyspnoea.

Direct laryngoscopy and tracheoscopy is needed for the definitive 
diagnosis of tracheitis (Graf, Stein,2006) .The procedure preferably 
should be performed in the operation theatre by a paediatric otolaryn-
gologist especially in patient with impending respiratory collapse and 
biphasic stidor. Characteristics of the disease include the evidence of 
exudative infection of the soft tissues of the trachea with presence of 
tracheal inflammation, oedema, purulent secretion in the tracheal lumen 
and thick adherent pseudo-membranes which cannot be effectively 
cleared by coughing and may precipitate airway collapse. The epiglottis 
and larynx usually appear normal in tracheitis patients (Oymar, 2000). 
The evaluation of tracheitis rarely necessitate tracheal biopsy but it may 
be warranted in the immune-compromised host (Baras et al, 1994). In 

our patient the biopsy was taken in view of the presence of multilevel 
stenotic band. Gram stain, bacterial and indicated viral cultures of the 
tracheal secretions should be obtained during the procedure to help in 
the initial screen by evaluating the presence of polymorphonuclear leu-
kocytes, bacteria or virus (Graf et al, 2006).

The provision of adequate airway protection is the single most 
important therapeutic maneuver in the treatment of tracheitis(Graf et al, 
2006). Orotracheal or nasotracheal intubation may be required to ensure 
a patent airway while waiting for the reduction in tracheal swelling, 
inflammation, and copious secretions. Study has shown 35% to 100% 
children with tracheitis required intubation (Baras et al, 1994). Children 
with tracheitis who require intubation is an indication for management 
in a dedicated paediatric intensive care unit as they have a critical air-
way. This will ensure expertise from a team of experienced nurses, 
respiratory therapists, and practitioners skilled in advanced airway man-
agement. However, intubation of tracheitis patients is not always neces-
sary. Care should be taken as the procedure can potentially dislodge the 
thick tracheal membranes resulting in distal plugging of the endotrache-
al tube. 

The other treatment modalities in tracheitis after the airway is 
secured may include a single or serial therapeutic tracheoscopy/bron-
choscopy, broad spectrum parenteral antibiotics and steroids administra-
tion (Graf et al, 2006). Serial tracheoscopy/bronchoscopy may be need-
ed to facilitate the debridement of infected pseudo-membranes and 
clearance of secretion. Initial antibiotics choices should include broad 
spectrum antibiotics to include coverage for Staphylococcus, 
Streptococcus, and Hemophilus eg vancomycin and cefotaxime (Graf et 
al, 2006). Combination of third generation cephalosporin and flucloxilin 
in a multicentre study resulted in none of the patients experienced a 
relapse or re-presented to hospital during the first month after dis-
charge(Tebruegge et al, 2009). Antiviral is rarely required. 

Steroids and vasoconstrictors (eg, vaponephrine) have been used in 
the treatment of tracheitis and are often administered to decrease airway 
oedema. The effectiveness of both inhaled and parenteral steroids is rec-
ognised in the treatment of croup, but none specifically in tracheitis. 
Different animal and human studies did not show consistent results for 
treatment with steroids in patient who developed upper airway stenosis 
as a result of tracheitis (Hirshoren, Eliashar, 2008). Gastro-oesophageal 
reflux has been implicated to cause tracheitis by causing tracheal injury 
from chronic tracheal aspiration. Reflux prevention in the management 
of upper airway stenosis includes education on lifestyle modification 
and behavioural changes along with drugs which include proton pump 
inhibitors, H2-receptor antagonists, prokinetic agents, and mucosal 
cytoprotectants (Gray, Miller, Myer, Cotton, 1987). However, most ran-
domised placebo controlled study has failed to demonstrate superiority 
of proton pump inhibitors over placebo for the treatment of laryngopha-
ryngeal reflux (Gray et al. 1987).

Our patient was treated with steroid, antibiotics and proton pump 
inhibitor and the three modalities had been extensively and thoroughly 
studied in the literature. Life-threatening sequelae and systemic compli-
cations of tracheitis which include toxic shock syndrome, septic shock, 
and ARDS can be prevented by timely diagnosis and prompt manage-
ment. Rapid improvement in signs and symptoms of airway obstruction 
in children with tracheitis is seen with appropriate antimicrobials and 
aggressive supportive care. Tracheitis used to have a mortality rate 
between 10 to 40% before the 1940s. In a multicentre study, 97% of the 

Figure 1. Endoscopic view of multiple non-circumferential 
fibrous bands at different level of the trachea

Figure 2. Endoscopic view of Cotton Myer grade 1 stenosis post 
dilatation
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children had no long term complication secondary to tracheitis and there 
were no mortality (Tebruegge et al, 2009). Despite the contradicting 
data, most patients with tracheitis had complete recovery with treatment 
by endoscopic dilatation of upper airway stenosis and removal of pseu-
domembranes in conjuction with antimicrobial therapy (Quiney , 
Spencer, Bailey, Evans, Graham,1986). As seen in our patient, the 
evolving medical practise has changed the prognosis of tracheitis.

CONCLUSION

We should consider the diagnosis of tracheal stenosis in paediatric 
patient presents with stridor in the background of recurrent respiratory 
infection without previous history of intubation. High level of suspicion 
is paramount for early diagnosis as it is a potentially life-threatening 
disease. Timely management may prevent morbidity and mortality and 
on the contrary may achieve complete recovery as seen in our patient.
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