
766

ORIGINAL ARTICLE
Andes pediatr. 2025;96(6):766-771
Doi: 10.32641/andespediatr.v96i6.5573

Correspondence:	 Edited by: 
Yovanca Ramírez Covarrubias				    Paul Harris Diez
yovanca.ramirez@gmail.com

How to cite this article: Andes pediatr. 2025;96(6):766-771. Doi: 10.32641/andespediatr.v96i6.5573

Versión in press ID 5573 ing ok

Subglottic stenosis: characteristics and results in patients underwent  
to a laryngotracheal reconstruction

Estenosis subglótica: Características y resultados en pacientes sometidos  
a reconstrucción laringotraqueal

Yovanca Ramírez Covarrubias  a,e, Patricio Varela Balbontína,b,c, Eduardo Leopold Gonzáleza,d

aHospital Dr. Luis Calvo Mackenna. Santiago, Chile.
bUniversidad de Chile. Santiago, Chile. 
cClínica Alemana de Santiago. Santiago, Chile.
dUniversidad de los Andes. Santiago, Chile.
eResidente de Cirugía Pediátrica.

Received: December 24, 2024; Approved: August 8, 2025

What do we know about the subject matter of this study?

Subglottic stenosis is a narrowing of the subglottic lumen, usual-
ly secondary to prolonged endotracheal intubation. It may require 
surgical interventions such as laryngotracheal reconstruction with 
anterior and/or posterior grafting or cricotracheal resection to re-
store airway patency and improve quality of life.

What does this study contribute to what is already known?

This study retrospectively analyzes the clinical characteristics and 
surgical outcomes of pediatric patients treated at a tertiary cen-
ter, finding decannulation and extubation rates above 90%, which 
highlights the importance of multidisciplinary and specialized 
management to optimize outcomes and minimize postoperative 
complications.
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Abstract

Subglottic stenosis (SGS) can be either congenital or acquired. Acquired SGS is more frequent and 
is mainly caused by prolonged intubation. Treatment includes laryngotracheal reconstruction (LTR) 
with anterior and/or posterior rib graft, partial cricotracheal resection (PCTR), and endoscopic dil-
atation. Objective: To describe and analyze the characteristics, surgical outcomes, and postoperative 
complications of the pediatric population with SGS surgically treated. Patients and Method: Ret-
rospective study of surgical outcomes and postoperative complications of 44 pediatric patients with 
SGS treated with LTR or PCTR between 2015 and 2024 in a tertiary pediatric hospital. Results: 88.6% 
of patients presented acquired SGS. LTR was performed in 33 patients with grade II and III SGS with 
a success rate of 93%. PCTR was performed in 11 patients with SGS grade III- IV, with a success rate 
of 91%. Conclusion: LTR as well as PCTR are safe and effective options for the treatment of SGS in 
children. Surgical success depends on specialized, individualized, and multidisciplinary care.
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Introduction

Subglottic stenosis (SGS) is a condition character-
ized by narrowing of the subglottic lumen, which is 
anatomically defined as the airway located below the 
vocal cords and above the lower edge of the cricoid car-
tilage1. This space is crucial in the anatomy of the up-
per airway, especially in children, due to its naturally 
small size, which means that any additional narrowing 
can have significant repercussions on ventilation.

In terms of its etiology, SGS can be congenital or 
acquired. Congenital SGS is the third most common 
congenital laryngeal anomaly after laryngomalacia 
and vocal cord paralysis2. On the other hand, acquired 
SGS is due in 90% of cases to prolonged endotracheal 
intubation, which can cause ischemic injury, inflam-
mation, and subsequent scar formation1,3. Increased 
survival rates among premature infants and other 
critically ill patients requiring prolonged mechanical 
ventilation have led to an increase in the incidence of 
acquired SGS4.

Historically, SGS in children was a devastating con-
dition with limited treatment options, often resulting 
in the need for permanent tracheostomy. However, it 
was not until the 1970s that Dr. Robert T. Cotton et 
al.6 began developing surgical techniques, marking a 
milestone in treatment alternatives for these patients.

To standardize therapeutic options, it is necessary 
to make an adequate and timely diagnosis, which is 
established through clinical evaluation, airway endos-
copy, and subsequent assessment of the SGS degree 
using progressively larger endotracheal tubes (ETTs), 
determining the severity of subglottic stenosis based 
on the largest ETT that allows air leakage at pressures 
of 20 cmH₂O or higher, for subsequent classification. 
According to this, Myers-Cotton et al. classified SGS 
into grades: Grade I, up to 50% stenosis; Grade II, 51-
70% stenosis; Grade III, 71-99% stenosis; and Grade 
IV, with no observable lumen5.

Currently, there are multiple techniques described 
for the management of this condition, depending on 
its characteristics or associated comorbidities of each 
patient, ranging from endoscopic dilations to surgical 
procedures for lumen augmentation, such as laryn-
gotracheal reconstruction (LTR) with single- or dou-
ble-stage anterior and/or posterior grafting, and LTR 
with anterior and/or posterior rib grafting using a la-
ryngeal stent (LT-mold) in cases involving the glottis. 
Partial or extended cricotracheal resection (CTR) is 
also performed for cases of severe subglottic involve-
ment or when previous surgical treatment has failed7.

The objective of LTR surgery is to increase the sub-
glottic lumen by placing costal cartilage in the anterior 
and/or posterior subglottic region, depending on the 
patient’s condition. This surgery can be performed in a 

single surgical procedure, removing the tracheostomy, 
or in two surgical procedures, which involve maintain-
ing the tracheostomy temporarily.

LTR with costal cartilage grafting allows for early 
decannulation and/or extubation rates or prevents the 
need for tracheostomy. Less time connected to ventila-
tory support reduces the potential changes and sequel-
ae in pediatric patients who are on invasive mechanical 
ventilation for a long time7-9.

The importance of identifying the pathology and 
providing appropriate treatment is to reduce the need 
for tracheostomy, as tracheostomized patients with 
SGS may develop tracheostomy stenosis, recurrent re-
spiratory infections, tracheostomy obstruction due to 
granuloma, and accidental decannulation, which can 
even lead to death.

The objective of this study is to describe and ana-
lyze the characteristics of patients with SGS, the surgi-
cal outcomes measured as decannulation and/or extu-
bation success according to the technique used, as well 
as postoperative complications.

Patients and Method

Design
Retrospective study of the clinical characteristics, 

surgical outcomes according to type of intervention, 
and postoperative complications in pediatric patients 
with SGS diagnosed by airway endoscopy treated with 
LTR with single- or double-stage anterior and posteri-
or grafting and patients treated with CTR between Jan-
uary 2015 and May 2024 in the surgery department of 
the Hospital Clínico Dr. Luis Calvo Mackenna (HLCM), 
in Santiago, Chile.

Variables analyzed
Demographic data, comorbidities, severity and lev-

el of stenosis, time of decannulation and/or ventilatory 
support, type of intervention, postoperative complica-
tions such as infection rate, degree of subglottic recur-
rent stenosis, and withdrawal syndrome were analyzed. 
Surgical success was defined as successful decannula-
tion5, rather than other parameters such as absence of 
SGS or normal laryngeal function (voice and swallow-
ing).

Patients and follow-up
Patients were followed up from the first postoper-

ative week with outpatient clinical evaluations and air-
way endoscopy from the fourth week after surgery, for 
a maximum follow-up period of 2 years post-surgery. 
The frequency of outpatient follow-up was determined 
based on each patient’s clinical condition.

Only patients with SGS who required surgical 
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treatment at the HLCM between 2015 and 2024 were 
included. All patients with incomplete medical records 
and those treated with endoscopic dilations were ex-
cluded. Functional outcomes reported in the medical 
records, such as postoperative exercise tolerance, voice 
deterioration, and swallowing disorders, were exclud-
ed due to a lack of data standardization. It should be 
noted that the analyzed series covers the years 2020 
to 2022, during which time the COVID-19 pandemic 
occurred, limiting the number of surgical patients per 
year in that period.

Statistics and ethical aspects
The data collected were analyzed using Stata v.14.0 

statistical software, after approval by the ethics com-
mittee and informed consent from the patient’s par-
ents.

Results

The electronic records of the HLCM between 2015 
and 2024 were reviewed, identifying 132 patients di-
agnosed with SGS. For this study, only patients with 
subglottic stenosis confirmed by airway endoscopy 
were included. From the analysis of these patients, 44 
patients who underwent surgery were identified, while 
the rest were managed endoscopically or with periodic 
follow-up.

Of the 44 patients who underwent surgery, 23 were 
female and 21 were male, with a mean age of 4.7 years 
(range 4 months to 15 years). 86.3% of patients with 
acquired SGS had a tracheostomy before surgery, sec-
ondary to prolonged intubation. Other comorbidities 
found included prematurity, congenital heart disease, 
Down syndrome, VACTERL association, and gastro-
esophageal reflux, among others. 88.6% of patients 
had acquired SGS, and 11.4% of patients had congeni-
tal SGS. Table 1 shows the distribution of patients and 
outcomes by surgical technique.

LTR with both anterior and posterior grafting was 
performed in 85% of patients, LTR with anterior graft-
ing only in 12%, and LTR with posterior grafting only 
in 4% of patients. In 61% of patients with Grade II or 
III SGS without cardiopulmonary comorbidities, sin-
gle-stage LTR was performed, whereas in those with 
Grade II or III SGS with cardiopulmonary comor-
bidities, double-stage LTR was performed in 13% of 
patients. Single-stage CTR was performed in 15% of 
patients, and two-stage CTR in 9% of patients, all with 
Grade III or IV SGS.

The tracheostomized patients who underwent 
single- or double-stage LTR showed a decannulation 
success rate of 96.8%. The mean ventilatory support 
time in patients without tracheostomy who underwent 

single-stage LTR was 7.2 days, with no need for oxy-
gen support, intubation, or subsequent tracheostomy. 
The decannulation rate in patients with grade II and 
III SGS who underwent single- or double-stage LTR 
was 93% of patients, while in patients with grade III-IV 
SGS who underwent single- or double-stage CTR, the 
decannulation rate was 90.9%. No intraoperative or 
immediate postoperative complications were report-
ed, regardless of the patient’s baseline condition or the 
surgical technique used.

Regarding infections, ceftriaxone and clindamycin 
were used as antibiotic prophylaxis in all patients, re-
gardless of the technique used, with the antibiotic reg-
imen which was adjusted according to the intraoper-
ative culture results in 82% of patients. Postoperative 
cultures were performed only in those patients with 
clinical signs of infection.

Additionally, of the total cultures performed, 44% 
of patients had positive cultures, with Pseudomonas 
aeruginosa and Staphylococcus aureus being the most 
frequent germs. In addition, regardless of the tech-
nique used, antibiotic treatment was changed in 47.7% 
of patients due to clinical manifestations such as fever, 
leukocytosis, or germs resistant to the initial standard 
treatment.

Furthermore, based on the number of days of 
mechanical ventilation support, 49% of patients de-
veloped withdrawal syndrome and were treated with 
lorazepam-methadone for 11.2 days on average.

In this series, the death of one patient was reported 
two years after surgical correction, due to causes unre-
lated to the intervention.

The comparative analysis according to surgical 
technique found the following:

a.	 Single-stage laryngotracheal reconstruction
This technique was performed in 61% of patients, 

with a decannulation and/or extubation rate of 100% 
at 3 months of follow-up. Ventilatory support time 
varied between 2-10 days, with a mean of 7.2 days. LTR 
with anterior and posterior grafting was performed in 
82% of patients, with anterior grafting only in 14% 
and posterior grafting only in 4% of patients. Airway 
endoscopy performed between 4 and 6 weeks postop-
eratively showed that 9 of 27 patients had recurrent 
SGS, of which 6 had grade I SGS and 3 had grade II-III 
SGS according to Myers and Cotton classification. All 
patients underwent gentle, serial ETT dilation, chosen 
for their affordability and accessibility. In patients with 
recurrent grade II-III SGS, the condition was resolved 
with serial ETT dilation or, in some cases, with balloon 
airway dilation. All patients were followed up at 6, 8, 
and/or 12 weeks on average. Regarding reoperations, 3 
patients required a repeat surgical procedure: 1 patient 
due to recurrent grade III SGS, who underwent CTR, 
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and 2 patients due to stenosis distal to the anterior 
graft placed in the subglottic region.

b.	 Double-stage laryngotracheal reconstruction:
This technique was performed in 13% of patients. 

The duration of ventilatory support via tracheostomy 
ranged from 2 to 11 days, with a mean of 2.6 days. 80% 
of patients undergoing double-stage LTR had glot-
tic-subglottic involvement, so a laryngeal silicone stent 
was inserted for 4-6 weeks. LTR with anterior and pos-
terior grafting was performed in 100% of patients. De-
cannulation was performed within the first or second 
year in 80% of patients. Regarding postoperative com-
plications, one patient presented with grade II SGS ac-
cording to the Myers and Cotton classification, which 
was resolved with gentle, serial ETT dilation during 
airway endoscopy performed at 6, 8, and 12 weeks. 
Another patient presented with suprastomal collapse.

c.	 Single-stage partial cricotracheal resection
This surgical technique was performed in 15% of 

patients, with a decannulation rate of 100%. 80% of 
patients had acquired grade III or IV SGS. The extu-
bation time ranged from 7 to 17 days, with a mean 
of 11.4 days. In the subsequent endoscopic follow-up 
performed on average at 6, 8, and 12 weeks postopera-
tively, it was found that 3 of the 7 patients had grade I 
or II SGS according to Myers and Cotton classification, 
which was managed with gentle, serial ETT dilation at 
each evaluation, resolving completely. No reoperations 
were performed in this group of patients.

d.	 Double-stage partial cricotracheal resection
This technique was performed in 9% of patients, 

with a decannulation rate of 80% at two years of fol-
low-up. Ventilatory support time ranged from 0 to 5 
days, with a mean of 2.8 days. In the subsequent endo-

scopic follow-up performed at 6, 8, and 12 weeks on 
average postoperatively, it was found that 1 of the 4 
patients had a recurrent grade I subglottic stenosis ac-
cording to Myers and Cotton classification that did not 
require endoscopic intervention. No reoperations were 
reported in this group of patients.

Discussion

A preoperative work plan is essential; rigid and 
flexible airway endoscopy provides the information 
necessary for careful surgical planning14. In this series, 
rigid airway endoscopy and airway sizing according to 
Myers and Cotton classification5 were performed in all 
patients, and images of each case were saved until the 
time of surgery. A new endoscopic airway assessment 
was performed at the time of surgery in those patients 
who had undergone their last airway assessment more 
than three months before surgery.

The main objective of surgery is to restore adequate 
airway diameter, allow decannulation, and restore 
normal laryngeal function14. To this end, the choice 
of treatment and the type of technique to be used de-
pends on several factors, including the characteristics 
and degree of SGS, patient comorbidities, and surgeon 
experience.

In general terms, single-stage LTR is reserved for 
patients with stable cardiopulmonary function and no 
significant comorbidities in these two systems2. At the 
time of surgery, an ETT is inserted as a laryngotracheal 
stent for an intubation period of 5-10 days4. In con-
trast, double-stage LTR is reserved for patients with as-
sociated cardiopulmonary comorbidities and/or grade 
III-IV SGS with or without posterior glottic compro-
mise10. In these patients, closure of the tracheostomy is 
deferred to another surgical procedure, given the need 

Table 1. Outcomes According to Surgical Technique

Type of Technique Single-stage LTR Two-stage LTR Single-stage CTR Two-stage CTR

Number of patients 27 6 7 4

SGS grade II o III II o III III o IV III o IV

Decannulation and/or 
extubation rate

100% 80% entre 1er y 2do año 100% 80% en los 2 primeros 
años

Days of mechanical 
ventilation

7,2 días 2,6 días 10,5 días 2,8 días

Postoperative
 complications

Subglottic re-stenosis from 
Grade I to III (Myers & Cot-
ton): 33.3% of patients

SGS recurrence from 
Grade I or II (Myers & Cot-
ton): 16% of patients

Supra-stomal collapse: 
16% of patients

SGS recurrence from 
Grade I or II (Myers & 
Cotton): 42% of patients; 
Grade I SGS recurrence 
(Myers & Cotton): 25% of 
patients
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to insert a laryngeal stent to reduce the likelihood of 
stenosis recurrence4. In the case series analyzed, preop-
erative management of comorbidities was performed 
in all patients, minimizing possible postoperative com-
plications as much as possible. Regarding the type of 
surgical technique, single-stage LTR with anterior and 
posterior grafting was performed in patients without 
comorbidities, with a Myers and Cotton classification 
of grade II or III SGS. Meanwhile, in patients with sta-
ble cardiopulmonary comorbidities and grade III or IV 
SGS, a double-stage LTR with anterior and posterior 
grafting was performed.

Historically, patients undergoing double-stage LTR 
have a higher degree of complexity compared to pa-
tients requiring single-stage LTR, so the extubation 
and decannulation rates are consistent at 61.8% vs. 
91%9. However, a more recent study comparing the 
decannulation and/or extubation rates of both surgical 
techniques showed that they were not significantly dif-
ferent from each other11. Finally, a meta-analysis that 
included 16 articles with 663 patients compared the 
decannulation and/or extubation rate of patients un-
dergoing single-stage LTR compared to double-stage 
LTR, reporting a rate of 93.2% versus 83.7%, respec-
tively12.

In this series, it was observed that single- or dou-
ble-stage LTR was effective for the management of 
SGS, with extubation and/or decannulation rates of 
100% and 80%, respectively.

Furthermore, single or double-stage surgical re-
section is reserved for patients with associated cardio-
pulmonary comorbidities and/or grade III-IV SGS, 
in which the anterior segment of the stenotic cricoid 
cartilage and adjacent compromised tracheal rings 
are removed, as well as the fibrous tissue of the sub-
glottic space, and a cricotracheal anastomosis is per-
formed. Regarding the outcomes of this technique, a 
study showed that patients who underwent CTR had a 
decannulation rate greater than 90%13, similar to that 
found in this analysis.

Regarding recurrent SGS and the need for addition-
al post-surgical endoscopic intervention, it has been 
reported in the literature that up to 60% of pediatric 
patients who undergo LTR require some additional 
endoscopic intervention15,16. In this series, follow-up 
endoscopy was performed at 6, 8, and 12 weeks on av-
erage postoperatively, with gentle, serial ETT dilation, 
and it was observed that 18% of patients undergoing 
single or double-stage LTR with anterior and/or pos-
terior grafting presented with recurrent grade I SGS, 
which did not require any additional surgical inter-
vention, and 12% of patients presented with recurrent 
grade II or III SGS according to Myers and Cotton clas-

sification, which was resolved with endoscopic dilation 
using serial ETT dilation. Finally, regarding reopera-
tions, 6.8% of patients required reoperation secondary 
to recurrent SGS or tracheal obstruction located distal 
to the anterior graft. This has implications when ex-
plaining the expected surgical outcome to patients and 
their families, and the need for possible post-surgical 
endoscopic airway interventions.

Given the complexity of SGS patients requiring 
LTR, as well as the need for a period of intubation 
in the postoperative course, it is not unusual to face 
complications related to these factors15. In this series, 
it was observed that both patients who underwent 
single-stage LTR and CTR developed withdrawal syn-
drome in 49% of cases, requiring treatment for 11 days 
on average. This highlights the importance of a per-
sonalized, multidisciplinary surgical approach and in-
tensive postoperative management based on protocols 
and updated information, as well as timely preopera-
tive management of comorbidities and adequate endo-
scopic evaluation of the airway to offer the therapeutic 
alternative that best suits the child’s needs.
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