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Introduction
Pediatric laryngotracheal problems need early detection by the managing team, usually by the neonatologists. Referral 
to the multidisciplinary specialities should be made as soon as possible. Prompt investigation into the aetiology and 
early intervention are essential to decrease morbidity and to prevent some tragic event.[1]

During the past five years great advances have been made in managing paediatric airway cases in the Department 
of Otorhinolaryngology-Head & Neck Surgery (ORL-HNS) at Universiti Sains Malaysia (USM). Although there 
are many diagnostic tools being developed to evaluate the laryngotracheal problems, endoscopy remains the only 
procedure that can reveal the precise lesions of the respiratory tract in pediatrics patients.[2]

All cases included in this series were done under general anaesthesia excluding procedures done by the pediatrician 
and pulmonary intensivist at the bedside. Rigid ventilation bronchoscope is favored in the evaluation of entire airway 
in airway compromised patients.[2, 3]

We also use telescope inserted through the direct laryngoscope blades to examine the area below glottis and tracheal 
structures up to the carina. Flexible scope is used when examination needs to proceed to the deeper tracheobronchial 
segments.

OBJECTIVES
The objective of this study was to analyze the pediatrics laryngotracheal cases that had undergone endoscopy under 
general anesthesia in Hospital Universiti Sains Malaysia.

METHODOLOGY
A retrospective review of medical files of pediatric patients (less than 12 years old) who underwent direct laryngoscopy 
and tracheobronchoscopy under general anesthesia were done. The study period was between January 2004 and 
December 2008.

All pediatric patients with laryngotracheal problems who were referred to ORL-HNS team and scoped in the 
operation theatre were included. Patients who underwent endoscopic procedures at the bedside and the procedures 
performed by pediatric endoscopist or anesthetists were excluded.

Data obtained from the medical files included age (when first seen by the ORL-HNS surgeon), gender, indication 
& results of endoscopy.
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ABSTRACT
Introduction: There are many inherent challenges in the evaluation and management of children with 
laryngotracheal disorders, and it differs widely from one institution to another. The main challenges 
include access to suitable equipment, fully trained surgeon and, cooperation with the anesthetist and 
pediatrician. Material & Methods: The aim of the study was to analyze the pediatric laryngotracheal 
cases undergoing endoscopic examination in Hospital Universiti Sains Malaysia. A retrospective review 
of 73 cases undergoing microlaryngoscopy and bronchoscopy from 2004 to 2008 was done. Results: 
Laryngomalacia was the commonest diagnosis. The majority of the cases (45.2 %) were referred because 
of noisy respiration. Other reasons for referral were foreign body inhalation, unresolved lung disease, 
failed extubation, examination prior to decannulation and hoarseness. Conclusion: Management of 
pediatric laryngotracheal cases were varied and tailored to each problem. The endoscopic examination 
must be meticulous. The management include observation, medical treatment, closed (endoscopic) 
techniques and open surgery.
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RESULTS
During the study period 73 children (with complete medical files) underwent direct laryngoscopy and 
tracheobronchoscopy. Forty five (61.64%) of the patients were female and 28 (38.36%) were male. The mean age of 
the patients was 30 months old.

The main indications for endoscopy and their results are shown in Table 1. The most common symptoms were 
noisy respiration which comprised 45.2 %. Laryngomalacia remained the commonest feature documented and all of 
them presented at the age below one year old.

Reason Total (%) Endoscopy results N (%)

Noisy 33 (45.2) Laryngomalacia* 11 (15.1)

respiration Acquired subglottic stenosis 5 (6.8)

Laryngoedema 4 (5.5)

Suprastomal granulation tissue 2 (2.7)

Congenital subglottic stenosis* 2 (2.7)

Mucous plug 1 (1.4)

Subglottic haemangioma* 1 (1.4)

Vocal cord haemangioma 1 (1.4)

Tracheomalacia with teratoma* 1 (1.4)

Macroglossia 1 (1.4)

Vocal cord palsy 1 (1.4)

Adenoid hypertrophy 1 (1.4)

Normal findings 2 (2.7)

Lung collapse 11 (15.1) Mucous plug 6 (8.2)

Obliteration right main bronchus 1 (1.4)

Granulation tissue left main bronchus 1 (1.4)

Normal findings 3 (4.1)

Choking 7 (9.6) Foreign body 4 (5.5)

Mucous plug 1 (1.4)

No foreign body seen 2 (2.7)

Hoarseness 5 (6.8) Vocal cord nodule 3 (4.1)

Phlebectesia 1 (1.4)

Normal findings 1 (1.4)

Prior to wean 5 (6.8) Suprastomal granulation tissue 3 (4.1)

off Acquired subglottic stenosis 1 (1.4)

tracheostomy Vocal cord palsy with granuloma 1 (1.4)

Difficulty in 5 (6.8) Congenital subglottic stenosis* 1 (1.4)

breathing Acquired subglottic stenosis 1 (1.4)

Respiratory papillomatosis 1 (1.4)

Mucous plug 1 (1.4)

Suprastomal granulation tissue 1 (1.4)

Aspiration 4 (5.5) Features of acid reflux 1 (1.4)

Normal findings 3 (4.1)

Prolonged 3 (4.1) Acquired subglottic stenosis 2 (2.7)

intubation Suprastomal granulation tissue 1 (1.4)

*congenital causes

Table 1. Reason for referral and the endoscopy findings
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Among the studied cases, 60 of them were non syndromic (82.19%). Syndromic cases that needed to be scoped 
comprised 13 cases (17.81%). Eight syndromes were identified in our series and their laryngotracheal endoscopic 
findings were tabulated in Table 3.

Table 2. Distribution of the age at presentation according to the endoscopy diagnosis

Results of endoscopy 1 d
2 d to 

7 d
8 d to 
28 d

29 d to 
1 yr

1 to 5 yr >5 yr Total N (%)

Laryngomalacia 1 2 0 8 0 0 11 (15.1)

Acquired subglottic stenosis 0 0 0 6 2 1 9 (12.3)

Mucuos plug 1 0 0 4 2 2 9 (12.3)

Suprastomal granulation tissue 0 0 0 2 1 4 7 (9.6)

Foreign body 0 0 0 2 2 2 6 (8.2)

Laryngoedema 0 0 2 1 1 0 4 (5.5)

Congenital subglottic stenosis 0 1 0 2 0 0 3 (4.1)

Vocal cord nodule 0 0 0 0 1 2 3 (4.1)

Vocal cord haemangioma 0 1 0 0 0 0 1 (1.4)

Subglottic haemangioma 0 0 0 1 0 0 1 (1.4)

Tracheomalacia with teratoma 0 0 0 1 0 0 1 (1.4)

Vocal cord palsy 0 0 0 1 0 0 1 (1.4)

Vocal cord palsy & granuloma 0 0 0 0 0 1 1 (1.4)

Macroglossia 0 0 0 0 1 0 1 (1.4)

Obliteration of right bronchus 0 0 0 0 1 0 1 (1.4)

Granulation tissue left bronchus 0 0 0 0 1 0 1 (1.4)

Respiratory papillomatosis 0 0 0 0 1 0 1 (1.4)

Features of acid reflux 0 0 0 1 0 0 1 (1.4)

Adenoiditis 0 0 0 0 1 0 1 (1.4)

Phlebectesia 0 0 0 0 1 0 1 (1.4)

Normal findings 0 0 0 5 3 1 9 (12.3)

Table 3. Syndromic cases and the endoscopic findings

Syndrome N Diagnosis Total N (%)

Down 1 Laryngomalacia 5 (38.46)

1 Acq subglottic stenosis

3 Normal findings

Dandy Walker 1 Laryngomalacia 2 (15.40)

1 Mucous plug

Pierre-Robin 1 Suprastomal granulation tissue 1 (7.69)

Cri-Du-Cat 1 Laryngomalacia 1 (7.69)

Prader Willi 1 Suprastomal granulation tissue 1 (7.69)

Di George 1 Acquired subglottic stenosis 1 (7.69)

Spinal Muscular Dystrophy 1 Mucous plug 1 (7.69)

Beckwith-Wiedermann 1
Suprastomal granulation tissue 
& Macroglossia

1 (7.69)
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A total of 15 patients were found to have bronchoscopic findings related to previous intubation procedures. Sixty 
percent of them suffered acquired subglottic stenosis (Table 4). From the 73 patients studied, 45 additional procedures 
were performed during their airway endoscopic examinations (Table 5).

Endoscopy findings N (%)

Acquired subglottic stenosis 9 (60.0)

Laryngoedema 4 (26.7)

Vocal cord palsy & vocal cord granuloma 2 (13.3)

Total 15(100)

Table 4. Intubation-related complication

Procedure N

Laryngotracheal reconstruction 8

Laser excision 3

Cold instrument excision 9

Aryepiglottoplasty 4

Tracheobronchial toilet 21

Total 45

Table 5. Types of procedure performed during 
endoscopy

DISCUSSION
During the study period of 5 years, 73 cases were included in the study. The relatively small number of study population 
might be due to our management protocol, not all cases with noisy respiration which were clinically diagnosed as 
laryngomalacia would undergo direct laryngoscopy & tracheobronchoscopy under general anesthesia. Furthermore, 
not all syndromic children would undergo airway assessment under general anaesthesia.

Many of clinically laryngomalacia cases were diagnosed and managed without the need of endoscopy under 
general anesthesia because of mild symptoms. Routine direct laryngoscopy and bronchoscopy as part of the evaluation 
of laryngomalacia are not warranted. Performing these procedures should be based on clinical and physical evidence 
of a concomitant airway lesion.[4] Furthermore pure laryngomalacia without any other clinical suspicion of additional 
pathology can be endoscopically evaluated in the clinic without general anesthesia. Some authors do suggest the 
possibility of synchronous airway lesion or associated neurological and/or congenital anomalies to justify routine 
endoscopy in clinically laryngomalacic patients. Chia-Der Lin et al.,1998 found that 20% from their series of airway 
endoscopy in children had multiple synchronous airway lesion.[1] However, synchronous airway lesions in children 
with laryngomalacia, even when present, are rarely clinically significant.[5] In our series, none of them were found to 
have synchronous lesions. 

We also did not include procedures performed by pediatricians and anesthetists mainly because their procedures 
were performed at the bedside, using flexible scopes and for various other indications. This was for the standardization 
purposes. For example, some of the procedures done by pediatricians were to aid the diagnosis of pneumonia.[6] The 
natural history of laryngomalacia was the patients would become symptomatic within the first few weeks of life and 
increase in severity over several months before it resolves by 18-24 months. This was also reflected in our series 
whereby the majority of them (72.7 %) were referred within one-month to one-year of age. Among eleven cases 
studied, 4 of them needed aryepiglottoplasty whereas the other 7 were just on observation follow-up. This data is 
consistent with other study which found that surgical management is necessary in approximately 15% to 20% of the 
affected children.[4]

Children with Down syndrome were the commonest syndrome encountered to have airway symptoms. Being the 
most common chromosomal anomaly in humans, the syndrome is also associated with numerous congenital anomalies 
including airway abnormalities. Betrand P et al., 2003 studied 24 Down syndrome patients and found that 12 of them 
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had laryngomalacia, 8 had tracheomalacia, 5 with tracheal bronchus (a bronchus arising from trachea above main 
carina) and 5 with bronchomalacia.[7] In our center, not all Down syndrome patients were referred for ORL assessment. 
Among those who were referred, only 5 who have airway symptoms underwent bronchoscopic examinations.

Suprastomal granulation tissues were found in 7 patients. All of them were either on tracheostomy tube or 
Montgomery T tube. Three of them were detected during endoscopy prior to weaning off the tube. Some surgeons 
emphasize the importance of endoscopy before decannulation to recognize the existing granulation tissue, especially 
in intensive care patients.[8] Excisions of the tissues were done by using cold instruments such as microscissors, 
forceps and microdebrider or laser.

Interventions were varied and tailored to each problem. The treatment management include observation, medical 
treatment, closed (endoscopic) techniques and open surgery.

In our centre, open surgery was carried out for subglottic stenosis cases. Those who have subglottic stenosis grade 
III & IV were operated and the first procedure was performed in 2004. Laryngotracheal reconstructions with anterior 
graft using rib cartilage were performed in these cases.

All aryepiglottoplasty were performed in laryngomalacia cases only. It was the only procedures performed for 
laryngomalacia in our centre during the study period.

CONCLUSION
The most common presenting symptom was noisy respiration. Referrals to pediatric otorhinolaryngologist with more 
complex diseases are usually seen in this tertiary centre.

They included conditions related to complication from laryngeal intubation and tracheostomy procedures. 
Endoscopy when indicated should be detailed and thoroughly done. It is important to elicit every single abnormality 
of the laryngotracheal tract so that further treatment could be commenced optimally without leaving the symptom 
persists.
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