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Subglottic stenosis is among the most common airway problems in children,
i.e., acquired or congenital. More than 90% of acquired cases are secondary to endotracheal
intubation and occur iatrogenically. Subglottic stenosis is an unexpected problem that requires
timely diagnosis and intervention. Most cases of subglottic stenosis in children are mild to
moderate.

The presented patient was a 10-year-old child who, after long intubation due
to head trauma following early discharge from the surgical center, was referred to the Children’s
Hospital on the same day with a complaint of high fever and shortness of breath. With the
development of respiratory distress and cyanosis, the patient was transferred to the intensive care
unit. Due to the impossibility of passing the tracheal tube with the appropriate age for the patient,
the initial diagnosis of subglottic stenosis was established and a tracheostomy was performed.
Diagnostic bronchoscopy confirmed severe subglottic stenosis, and the child was referred to a
specialized Ear, Nose, Throat (ENT) center for the repair of the tracheal stenosis.

One of the most common causes of stridor in children is subglottic stenosis
following prolonged intubation. Recognizing the predisposing factors, prevention, strong
clinical suspicion, timely diagnosis, and treatment can prevent further adverse complications or
consequences in children.
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racheal subglottic stenosis is among the
airway problems in infants and children,
i.e., observed in two types of congenital
or acquired. The subglottis of the ana-
tomical area of the trachea is just below
the surface of the vocal cords and adjacent to the cricoid
cartilage; it is the narrowest part of the airway in infants
and children. Subglottic stenosis involves reducing the
diameter of the airway in this area and can be life-threat-
ening due to the inflexibility of this region. Besides, 90%
of cases of acquired subglottic stenosis follow iatrogenic
endotracheal intubation [1]. According to retrospective
or prospective assessments, the prevalence of subglottic
stenosis in children ranges from 0.6% to 11.38% [2, 3].

The most common risk factors for subglottic stenosis,
especially in children, include prolonged intubation; the
improper selection of endotracheal tube size and inad-
equate sedation and analgesia; repetitive intubation, and
nursing errors, like traumatic suctioning. Other predis-
posing factors for subglottic stenosis consist of the un-
derlying diseases of the respiratory system, Gastroesoph-
ageal Reflux Disease (GERD), premature birth, brain
injury, congenital airway disorders, cerebral palsy, Down
syndrome, prolonged seizures, viral infection leading to
intubation, the inadequate perfusion of the airway muco-
sa due to hypotension, anemia, sepsis, obesity, diabetes,
and shock [4-10].

According to the modified Cotton-Myer classifica-
tion, the extent of subglottic stenosis is divided into four
grades (degrees) and each grade is divided into 3 sub-
classes [11] (Figure 1):

The first sign of subglottic stenosis is stridor at the time
of inspiration. Furthermore, if obstruction progresses,
biphasic stridor occurs. Stridor after extubation is a fre-
quent complication in children with a prevalence of 44%
and severe, late, or progressive cases; this condition re-
quires immediate examination and treatment [12].

The gold standard for diagnosing subglottic stenosis is
laryngobronchoscopy. Mild to moderate cases require
medical treatment or bronchoscopic intervention. More-
over, moderate to severe cases require open surgery and
tracheostomy [4].

Most cases of subglottic stenosis in children are moder-
ate and mild (grades 1 & 2) and often require no surgical
repair [13]. In this report, we presented a child with se-
vere subglottic stenosis who required extensive resection

surgery. Considering the consequences of this complica-
tion in children, it is critical to recognize the risk factors,
prevention, timely diagnosis, as well as prompt and ap-
propriate intervention.

A 10-year-old boy was referred to a surgical hospital fol-
lowing a car accident. is the patient was immediately intu-
bated in the emergency room and transferred to the Inten-
sive Care Unit (ICU) due to severe head trauma, cerebral
hemorrhage, and the loss of consciousness. The child un-
derwent mechanical ventilation for 28 days. Despite the
long-term intubation, he was discharged home one day
after extubation with Glasgow Coma Scale (GCS)=13-14
and paraplegia.

The reported patient was admitted 12 hours after dis-
charge due to high fever, respiratory distress, and the
vital signs of temprature=39°C, tachypnea (Pulse Rate
(PR)=42/min), tachycardia (PR=138/min), accordingly,
he was prescribed adjuvant oxygen and broad-spectrum
antibiotics. The patient developed respiratory distress
and stridor one day after admission; he responded par-
tially and temporarily to pharmacotherapy; however, af-
ter a few hours, he again developed progressive and se-
vere respiratory distress, followed by cyanosis, seizures,
and the loss of consciousness. Additionally, he presented
the vital signs of GCS=6 and PCO,=80 mmHg, PR=68/
min, SPO,=82% by receiving oxygen through a high
flow face mask transferred to pediatric ICU. Rapid Se-
quence Intubation (RSI) was performed immediately.
The intubation of the patient was not possible with
cuffed Endotracheal Tube (ETT) numbers 6 and 5.5 and
the child were intubated with ETT number 5. The next
day, due to the obstruction of the ETT with secretions
and the lack of proper ventilation, the reported patient
was reintubated. This time, it was impossible to pass the
ETT with the previous size; thus, the patient was intubat-
ed with ETT number 4 using a guidewire. Consequently,
the diagnosis of subglottic stenosis was established, and
a tracheostomy was inserted for the patient. After the
stabilization of respiratory and hemodynamic status, a
diagnostic laryngobronchoscopy was performed by an
otolaryngologist. In bronchoscopic view, severe subglot-
tic stenosis (grade 3) was observed at a distance of 3 cm
from the lower edge of the vocal cord (Figure 2).

A neck and chest Computer Tomography (CT) scan
presented subglottic stenosis without other airway ab-
normalities. After weaning, the child was referred to
a specialized Ear, Nose, Throat (ENT) center to repair
the stenosis of the trachea. The child underwent direct
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Figure 1. Cotton-Myer subglottic stenosis classification
Grade 1: Obstruction of <50% of the lumen diameter
Grade 2: Obstruction of 50%-70% of the lumen diameter
Grade 3: Obstruction of 70%-99% of the lumen diameter

Grade 4: Complete occlusion

diagnostic laryngobronchoscopy. Moreover, completed
tracheal stenosis (grade 4) was detected at a distance of
3-4 cm below the vocal cords. As a result, the cricotra-
cheal resection of the stenosis area with the length of
two cartilages up to the carina and end-to-end anastomo-
sis was performed and re-tracheostomy was conducted
lower than the previous level. After 6 days, the patient’s
tracheostomy was removed and the child has verbally
and physically returned to a near-normal state and only
manifested a slight change in the tone of voice with-
out respiratory problems. The report of this patient was
conducted after obtaining the relevant ethical approval
(Code: IR.QUMS.REC.1399.170).

Subglottic stenosis following prolonged intubation is
the main differential diagnosis of stridor in children. Pre-
venting subglottic stenosis in children due to high mor-
bidity and mortality requires special attention.

Selecting the appropriate size of the tracheal tube, the
stability of the patient’s hemodynamic status, especially
maintaining blood pressure within the normal range for
age, the optimal use of adequate sedatives and analgesics
even if the level of consciousness is low, the prevention
and treatment of GERD, the avoidance of high pressure

Subcategory (a): Subglottic stenosis alone

(
Subcategory (b): Stenosis comorbid with other diseases
Subcategory (c): Glottis involvement
(

Subcategory (d): Includes both (b) and (c)

and traumatic suction, fixing the air tube to avoid unex-
pected extubation, and the need for emergency intuba-
tion, using a smaller tube size if intubation needs to be
repeated, attempting to extubate as soon as possible, and
failing to discharge early after prolonged intubation can
greatly reduce the complications of intubation.

Significant progress has been made in treating sub-
glottic stenosis in children; however, its management
remains a controversial challenge. Available treatment
methods include pharmacotherapy, tracheostomy, bal-
loon endoscopic dilatation, endoscopic posterior cricoid
split with cartilage graft, endoscopic anterior cricoid
split with balloon dilation, Laryngotracheal Reconstruc-
tion (LTR), and partial Cricotracheal Resection (CTR)
[1]. Most mild cases are treated with medications, in-
cluding racemic epinephrine and systemic or inhaled
corticosteroids [14].

Balloon endoscopic dilatation, endoscopic posterior
cricoid split with cartilage graft, and endoscopic ante-

rior cricoid split with balloon dilation are used in mild
to moderate cases. Moreover, moderate to severe cases
require endoscopic or open surgical resection and trache-
ostomy dependence [1].
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Figure 2. The bronchoscopic index of the reported patient,
subglottic stenosis grade 3

According to systematic review studies, endoscopic
balloon dilatation has been effective in two-thirds of
mild to moderate cases; however, the rate of failure has
elevated with the increasing severity of stenosis and in-
tubation period [15, 16].

According to a retrospective study, in 84.5% of patients
with moderate to severe post-intubation subglottic steno-
sis who were treated with one of the laryngotracheal re-
construction, partial cricotracheal resection, and anterior
cricoid split methods, only one surgical procedure was
required to achieve decannulation [17].

In the presented case, due to grade 4 subglottic steno-
sis, other treatment methods were ineffective; therefore,
open surgery, including stenosis resection and two-end-
ed anastomosis was performed. Fortunately, the patient’s
long-term prognosis was satisfactory.
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