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1 |  INTRODUCTION

Mucositis is a common adverse event in pediatric patients 
receiving chemotherapy for hematological malignancies.1 
However, severe mucositis leading to upper airway obstruc-
tion is rare, and literature regarding this topic is scarce. It 
is an impending oncologic emergency and clinicians should 
be aware of the clinical course and management of this life- 
threatening complication.

2 |  CASE PRESENTATION

A 10- year- old, 34 kg girl with no significant medical history 
was admitted with recently diagnosed acute myeloid leuke-
mia. She was treated with etoposide 150 mg/m2/dose on days 
1- 5, cytarabine 200 mg/m2/dose on days 6- 12, mitoxantrone 
5  mg/m2/dose on days 6- 10, and triple intrathecal therapy 
on day 6 as induction therapy (JPLSG AML- 05 protocol2). 
Following chemotherapy, her course was complicated by 
continued febrile neutropenia and oral mucositis.

On day 10, she started complaining of throat pain and dys-
phagia. Aphthous lesions covered with white coatings were 
found on her pharyngeal soft palate and buccal mucosa. On 
day 11, broad- spectrum antibiotics including meropenem, 
teicoplanin, and caspofungin with granulocyte colony- 
stimulating factor (G- CSF) were initiated as she developed 
febrile neutropenia. As multiplex polymerase chain reaction 
proved positive for Herpes simplex viral infection, acyclovir 
was added. Continuous infusion of morphine was required 
for pain control, and total parenteral nutrition was initiated 
on day 13 as alimentation was significantly impaired. On day 
18, stridor was heard on auscultation. The patient was un-
able to lie down because of dyspnea. On day 20, she was 
spitting out her sputum due to worsening throat pain and 
dysphagia. On day 24, the patient complained of further in-
creasing throat pain and difficulty breathing. She was found 
sitting up in bed, leaning forward, drooling. Pan- inspiratory 
stridor and mild effort of breathing were observed on physi-
cal examination. She was alert with her vital signs otherwise 
stable. Examination on nasolaryngoscopy revealed extensive 
desquamation of the oropharyngeal mucosa and multiple, 
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confluent ulcerative lesions with significant edema extend-
ing down to the arytenoid cartilage (Figure 1). The patient 
was taken to the operating room for elective intubation with 
otolaryngology team on standby for tracheostomy placement. 
A size 5.0- mm internal diameter endotracheal tube was suc-
cessfully inserted by video laryngoscopy with anesthesia 
maintaining spontaneous ventilation.

The patient was then transported to the pediatric intensive 
care unit. As infection being considered as an aggravating 
factor, antimicrobiotic agents and G- CSF were continued, and 
granulocyte transfusion from paternal donor was attempted.

On day 28, she developed significant spontaneous bleed-
ing from the gingiva and the oropharyngeal ulcers, resulting 
in hemorrhagic shock. Platelet transfusions and vasocon-
strictors were warranted for resuscitation. Nasolaryngoscopy 
revealed further aggravation of the ulcerative lesions with 
active oozing and worsening edema of the oropharyngeal 
tissues showing complete obstruction of the retropharyngeal 
space. Packing of the oropharyngeal space was performed 
as electrocoagulation of bleeding vessels failed to control 
bleeding.

Surgical tracheostomy was considered taking the above 
finding into account. After thorough discussion with the on-
cologists and the otolaryngologists, a decision was made to 
wait for resolution of neutropenia considering the elevated 
risk of procedure in the nadir phase and expected improve-
ment of mucositis following recovery of neutrophil counts.

On day 29, absolute neutrophil count exceeded 500 /µL 
and G- CSF was discontinued. Her bleeding was well con-
trolled. On day 31, defervescence was achieved. On day 32, 
improvement of the ulcerative lesions and airway swelling 
was confirmed on nasolaryngoscopy. Adequate leakage 
around the endotracheal tube was verified. The patient was 
able to cough, swallow efficiently requiring minimum ven-
tilatory support. Extubation was successful on first attempt. 

Repeated blood cultures obtained throughout her course 
were found to be negative. Her course after extubation was 
uneventful. The course of the patient's peripheral neutrophil 
cell counts, C- reactive protein levels, and maximum body 
temperature is demonstrated in Figure 2.

3 |  DISCUSSION

Oral mucositis (OM) is a common adverse event in patients 
receiving chemotherapy. Its clinical manifestation ranges 
from mild erythema and soreness to extreme pain and ulcera-
tion, significantly affecting patient's quality of life. It may 
also lead to treatment changes such as reduction of chemo-
therapy dosage, resulting in negative effect on treatment 
outcome.3 Specific drug therapy has been associated with an 
increased risk of developing mucositis; etoposide is excreted 
in the saliva which increases its oral toxicity.1 In rare cases, 
severe OM can result in significant edema of the upper air-
way leading to airway obstruction.4

Pediatric patients are more prone to develop OM with in-
creased severity.5 Its prevalence is reported to exceed 90% 
among children under 12 years old receiving chemotherapy 
for hematological malignancies compared with 40% in the 
adult counterparts.1 This has been attributed to the greater 
number of mitoses in the basal epithelium in younger pa-
tients, making the epithelial cells more vulnerable to cyto-
toxic effects.6 The duration of OM in the pediatric population 
tends to be shorter reflecting their greater healing capacity.6

Pediatric patients with severe OM are at greater risk of 
airway compromise due to their narrower airway.6 The exact 
prevalence of upper airway complications in the pediatric 
patients following chemotherapy is unknown. One study re-
ported that 10.5% of the pediatric patients following bone 
marrow transplantation required mechanical ventilation, of 

F I G U R E  1  Nasolarygoscopy revealed 
significantly swollen, erythematous 
arytenoid cartilages with extensive 
desquamation
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which upper airway obstruction due to mucositis accounted 
for 13%.7

Typically, OM develops 10- 14  days after initiation of 
chemotherapy and heals within 2- 4  weeks, consistent with 
the clinical course of neutropenia.8 Neutropenia has been re-
ported to play a key role in the development of OM. Severity 
of OM is associated with the degree of neutropenia, and reso-
lution coincides with granulocyte recovery.8 This is assumed 
to be a result of neutropenia leading to impaired mucosal de-
fense and repair.8

Management of OM is crucial as it provides a portal 
for potentially life- threatening infection.8 Previous studies 
have shown that the risk of infection increases with in-
creasing grade of OM.8 As most patients with OM develop 
neutropenic fever, broad- spectrum beta- lactam with combi-
nation of antifungal and antiviral agents is commonly used 
as a standard treatment to cover gram- negative bacteria, 
Coagulase- negative Streptococci, Streptococcus viridans, 
Candida albicans, and Herpes simplex.6,9,10 However, 
fever remains unexplained in 30%- 50% of neutropenic pa-
tients with no evidence of infection.11 Furthermore, fever 
persists for 4- 5 days or even longer in approximately 30% 
of cases despite adequate microbial treatment directed at 
bacteria and fungi.11 In these cases, fever may not be nec-
essarily related to infection and may be a manifestation 
of the inflammatory process contributed by the mucositis 
itself.9,11 In a report examining patients receiving chemo-
therapy for treatment of acute leukemia, inflammation was 
shown to be correlated with the occurrence of mucositis. 
The inflammatory response is elicited by formation of re-
active oxygen species due to DNA damage of the epithe-
lial cells, followed by amplification of proinflammatory 
and inflammatory cytokine release triggered by various 
microbial motifs (Pathogen- associated molecular patterns) 
released from invading microorganisms and damaged tis-
sues (Damage- associated molecular patterns) through the 

distorted mucosal barrier, manifesting systemic fever and 
further tissue damage.11

In the current case, the patient remained febrile despite 
treatment with broad spectrum antibiotics, antifungal, and 
antiviral agents lacking evidence of infection. Regarding her 
prompt defervescence coinciding with recovery of mucositis, 
her fever may have been a manifestation of the inflammation 
of mucositis, irrelevant of infection. Currently, no guideline 
is provided regarding the use of G- CSF on mucositis due to 
insufficient evidence.12 Yet, the possibility of infection could 
not be discarded in this circumstance, and treatment with 
broad- spectrum antimicrobials combined with G- CSF was 
continued.

Recently, several new strategies have been developed for 
the management of oral mucositis. The administration of pal-
ifermin, caphosol, and photobiomodulation (low- level laser 
therapy) is reported to decrease the duration and severity of 
oral mucositis and seems to be a promising strategy though 
further studies are needed to confirm the results.3

In the current case, the patient was successfully extubated 
following recovery of mucositis but required prolonged me-
chanical ventilation. Determination whether to perform tra-
cheostomy in this case was difficult considering its reversible 
pathology.

Airway management with intubation possesses a signif-
icant risk of complete airway obstruction and death in case 
of accidental extubation, mandating deep sedation (paralysis 
may be considered), and prolonged mechanical ventilation 
which significantly delays patient recovery.

Placement of a tracheostomy provides a secure airway 
and enables safe management of the patient with further 
advantages of improved patient comfort, reduced seda-
tive requirements, and early patient recovery. Although 
surgical tracheostomy in the presence of severe immuno-
suppression and thrombocytopenia is not a contraindica-
tion, it may be associated with increased risk of surgical 

F I G U R E  2  The course of peripheral 
neutrophil cell counts, C- reactive protein, 
and maximum body temperature of the 
patient. Abbreviations are as follows. PNC: 
peripheral neutrophil cell, CRP: C- reactive 
protein, BT: body temperature



4 of 4 |   TSUBOI eT al.

complications. Studies regarding this topic are scarce, es-
pecially in the pediatric population, and do not support a 
recommendation.13- 15

Thus, airway management in these patients must be de-
termined prudently regarding the expected duration of neu-
tropenia, weighting the risks and benefits on an individual 
case basis.

4 |  CONCLUSION

Pediatric patients undergoing chemotherapy may require in-
tubation and mechanical ventilation due to airway compro-
mise as a complication. The clinical course of oral mucositis 
is consistent with the course of neutropenia and may require 
prolonged intubation. Determination of whether to perform 
tracheostomy in these circumstances is difficult due to the 
essentially reversible pathology of this complication. Thus, 
airway management of these patients should be determined 
on an individual case basis.
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