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Conditions associated with TM – BM - TBM



Congenital Syndrome Significant And Complex 
Comorbidities

TM Secondary To Isolated AE/TEF

Primitive
Isolated TM

PAEDIATRICS OF COMPLEXITYPRIMARY CARE PEDIATRICIAN

TM secondary to Prematurity

Clinical spectrum in Tracheomalacia

Courtesy of 
S.Buratti 
and A.Conte



• Estimated to be the most common form, 
still under-diagnosed.

• Usually autoresolving, mild form with self-limited course 
(resolution by 2 years of age) (1)

• May undergo anterior aortopexy (AP).
• 30% of patients who undergo AP (2)

• Isolated bronchomalacia is a relatively rare condition (2)

• Central role of the Primary Care Pediatrician 

Primitive Isolated TM

1. Choi S, et al .Diagnosis, Classification, and Management of Pediatric Tracheobronchomalacia: A Review. JAMA Otolaryngol Neck Surg. 2019 Mar 1;145(3):265.
2. Ghezzi M, et al. Airway Malacia: Clinical Features and Surgical Related Issues, a Ten-Year Experience from a Tertiary Pediatric Hospital. Children. 2021 Jul 20;8(7):613. Courtesy of 

S.Buratti 
and A.Conte



Primitive Isolated TM

Courtesy of 
S.Buratti 
and A.Conte



GENERAL Longitudinal growth assessment

RESPIRATORY

Aerosolic therapy (avoid β-agonist) 
Barking cough
Wheezing
Progression/recurrence of symptoms
ALTE – BRUE

GASTROINTESTINAL 
Prevention of GERD
Suspicion of eosinophilic esophagitis

INFECTIOUS
Recurrent pneumoniae
Protracted bacterial bronchitis (PBB)
Rule out primitive immunodeficiency

POST SURGICAL
Follow up for surgery related complications
Scoliosis

Providing support and information to the child and their family

Choi S, Lawlor C, Rahbar R, Jennings R. Diagnosis, Classification, and Management of Pediatric Tracheobronchomalacia: A Review. JAMA Otolaryngol Neck Surg. 2019 Mar 
Wallis C, Alexopoulou E, Antón-Pacheco JL, Bhatt JM, Bush A, Chang AB, et al. ERS statement on tracheomalacia and bronchomalacia in children. Eur Respir J. 2019 Sep
Ramphul M,et al. The role of the pediatrician in caring for children with tracheobronchomalacia. Expert Rev Respir Med. 2020 Jul 2;14(7):679–89

Bundle for the Primary Care Pediatrician 

Courtesy of 
S.Buratti 
and A.Conte



Deposit of cartilage starts at 7° week of gestation 
until about 25 weeks’ gestation (13)

Prevalence of TBM in BPD is estimated to be 10-48% (13)

48-60% in severe forms (14)

Infants with TBM have >60% frequency of rehospitalization 
during 1° year of life(13)

For severe forms: NIV (CPAP) as main treatment or need for 
tracheostomy due to diffuse dynamic collapse (14)

In extreme preterm, tracheomegaly can occur (13)

https://sinpia.eu/wp-content/uploads/2023/10/Il-
followup-del-neonato-pretermine.pdf

TM associated with prematurity

13. Hysinger EB. Central airway issues in bronchopulmonary dysplasia. Pediatr Pulmonol. 2021 Nov;56(11):3518–26. 
14.Bush D, Juliano C, Bowler S, Tiozzo C. Development and Disorders of the Airway in Bronchopulmonary Dysplasia. Children. 2023 Jun 29;10(7):1127. 

Courtesy of 
S.Buratti 
and A.Conte



TM associated with congenital syndromes

Disease Association with TBM anomalies Ref.

Mucopolysaccharidosis
50-55% of patients with tracheal 

deformity
10.3390/diagnostics10010037

VACTERL As per AE/TOF (50-80% of patients) 10.1186/1750-1172-6-56

CHARGE Up to 40% of patients 
with 29% rate of tracheostomy

10.1001/archotol.125.1.33

Down syndrome Depending on clinical symptoms 10.1002/ppul.25203

Achondroplasia 5.5% of airway malacia 
(↑ lower involvement) 

10.1002/ajmg.a.36303

Neurofibromatosis Incidence based on single reports, 
tracheal involvement by neurofibromas

10.1016/s0003-4975(02)03958-9 Adapted by Fockens et al

CRITICAL ROLE OF CLINICAL SUSPICION

Courtesy of 
S.Buratti 
and A.Conte



Feb 2019

Severe TBM is present in up to 11-33% of patients with corrected EA/TEF (1)

TM associated with EA/TEF

Courtesy of 
S.Buratti 
and A.Conte



TM associated with EA/TEF

Courtesy of 
S.Buratti 
and A.Conte



Future perspectives – Radiation sparing follow-up

Koumbourlis AC, et al. Care recommendations for the respiratory complications of esophageal atresia - tracheoesophageal fistula. Pediatr Pulmonol. 2020
Courtesy of 
S.Buratti 
and A.Conte



TM associated with significant and complex comorbidities

NEED FOR MULTIMODAL CARE

Courtesy of 
S.Buratti 
and A.Conte



Follow-up del paziente
con tracheomalacia: 

indicazione ad intervento
chirurgico?



Questionario Clinico nei pazienti con 
tracheomalacia

0-2 years:               
ALTEs; persistent or recurrent 
barking cough; in- or 
expiratory stridor; increased 
work of breathing; recurrent 
and prolonged respiratory 
infections affecting the lower 
tract.

01
2-6 years: persistent or 
recurrent barking cough; 
recurrent and prolonged 
respiratory infections of the 
lower tract (>6/year); poor 
resistance to play; in- or 
expiratory stridor, dysphagia or 
recurrent vomiting.

02
>6 years: persistent or 
recurrent barking cough; 
exercise intolerance; cough 
under stress, not 
accompanied by 
bronchospasm; recurrent and 
prolonged respiratory infections 
affecting the lower tract 
(>6/year); dysphagia or 
vomiting and/or GER.

03



Ruolo dell’endoscopia

0 point: < 50 % reduction

1 point: mild (50–75% reduction)

2 points: moderate (75–90% reduction) 

3 points: severe (>90% reduction)



Valutazione 
multidisciplinare

• Anestesisti e rianimatori
• Cardiochirurghi
• Chirurghi toracici
• Gastroenterologi
• Otorinolaringoiatri
• Pneumologi
• Radiologi

• GENITORI

Team Vie Aeree



Controllo endoscopico ad 1 anno

Controllo clinico ambulatoriale a 6 mesi

Valutazioni ambulatoriali annuali o in 
base all’andamento clinico

Tracheopessi posterioreAortopessi anteriore

Controllo endoscopico a 4-6 mesi

Valutazioni ambulatoriali annuali o in 
base all’andamento clinico

Tracheomalacia s/p ad Intervento chirurgico



Valutazioni ambulatoriali annuali (clinica e PFR) o in base all’andamento clinico

Rivalutazione globale (FBS ed eventuale ripetizione angioTC) se peggioramento clinico e funzionale

Tracheomalacia NON s/p ad intervento chirurgico



F, 16 anni
Trattata per Asma senza beneficio

>6 years: 
persistent or recurrent 
barking cough; 
exercise intolerance; 
cough under stress, not 
accompanied by 
bronchospasm; 
recurrent and prolonged 
respiratory infections affecting 
the lower tract (>6/year)

Score clinico: 4
Score endoscopico: 3



F, 16 anni
Controllo endoscopico post-aortopessi

>6 years: 
persistent or recurrent 
barking cough; 
exercise intolerance; 
cough under stress, not 
accompanied by 
bronchospasm; 

Score clinico: 3
Score endoscopico: 2



F, 16 anni
Controllo endoscopico post-tracheopessi

>6 years: 

cough under stress, not 
accompanied by 
bronchospasm; 

Score clinico: 1
Score endoscopico: 0



Details of surgical proceduresPatients characteristics stratified by age

Post-operative outcomes

SURGICAL TREATMENT OF TRACHEOBRONCHOMALACIA IN CHILDREN: INDICATIONS, TECHNIQUES, AND 

RESULTS Exploratory data F. Lena, M. Torre et al UOC di Chirurgia Pediatrica IGG

Courtesy of F. Lena 
and M. Torre

Characteristics
Total Cohort

(N= 143)
0-2 years
(N= 43)

2-6 years
(N= 63)

≥ 6 years
(N= 37)

n (%) or 
median±SD (IQR)

n (%) or 
median±SD (IQR)

n (%) or 
median±SD (IQR)

n (%) or 
median±SD (IQR)

Demographic

Male 88 (61.5%) 28 (65.1%) 39 (61.9%) 21 (56.8%)

Age at 1stsurgery 
(months)

68±56 (2-278)

Patient History

AVC 99 (69.2%) 20 (46.5%) 48 (76.2%) 31 (83.8%)

EA/TEF 41 (28.7%) 22 (51.2%) 13 (20.6%) 6 (16.2%)

Other TM causes 3 (2.1%) 1 (2.3%) 2 (3.2%) -

Clinical Score

1 point 34 (23.8%) 13 (30.2%) 13 (20.6%) 8 (21.6%)

2 points 83 (58%) 23 (53.5%) 38 (60.3%) 22 (59.5%)

3 points 25 (17.5%) 7 (16.3%) 12 (19.1%) 6 (16.2%)

4 points 1 (0.7%) - - 1 (2.7%)

AA
(N= 132)

PT
(N= 18)

P 
value

Parameters n (%) or median±SD 
(IQR)

n (%) or median±SD
(IQR)

n

Weight at surgery 
(Kg) 17±15 (4-60) 51±21 (15-67) < 0.001

Age at surgery 
(months) 55±49 (2-200) 125±68 (41-279) < 0.001

Hospital stay 
(days) 8±7 (4-50) 8±11 (3-16) 0.4956

Complications

• Overall 25 (18.9%) 3 (16.7%) > 0.99

• Grade ≥3 3 (2.3%) 1 (5.6%) 0.4036

Pre-op
Cohort

(N= 143)

Follow-up 
Population

(N= 116)
P value

n (%) or 
median±SD

(IQR)

n (%) or 
median±SD 

(IQR)
n

Clinical 
score
0 points 0 (0%) 68 (58.6%) p <0.001

1 point 34 (23.8%) 47 (40.5%) p =0.0046

2 points 83 (58%) 10 (8.6%) p <0.001

3 points 25 (17.5%) 1 (0.9%) p <0.001

4 points 1 (0.7%) 0 (0%) p >0.99
TM= tracheomalacia, EA/TEF=esophageal atresia/tracheoesophageal fistula, AVC= anteriorvascularcompression
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