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Abstract:

Background: Agenesis, aplasia or atresia of the trachea is a rare congenital anomaly that to date seems to be
incompatible with life. Tracheal atresia is a congenital absence of a normal passage that does not imply a
particular length of involvement. Tracheal atresia encompasses cases of agenesis (total absence of trachea) as
well as varying lengths of tracheal mal-development?. We describe here 3 cases of tracheal agenesis.

Materials and Methods: It is a descriptive case series done with three neonates in tertiary care teaching
hospital in Department of Paediatrics.

Conclusion: tracheal atresia is a rare anomaly and clinicians need to be aware of this condition to provide
adequate supportive management at the time of delivery and subsequently.
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. Introduction

Tracheal atresia (TA) is a rare and lethal congenital anomaly, in which there is a complete interruption
or absence of the trachea. It was initially described in 1900 and since then only a few cases have been published
worldwide®. The prevalence of tracheal atresia is less than 1:50,000 with a male to female ratio of 2:1. In
general, 52% of cases are associated with premature delivery and approximately half of the cases are associated
with polyhydramnios?. Tracheal atresia should be included in the diagnosis when the following clinical signs
are manifested: neonate with history of polyhydramnios, absence of audible breath sound at birth, failure to
intubate beyond vocal cords and respiratory distress. Till date only one patient has survived beyond neonatal
age.

Il.  Material And Methods
This is a descriptive study which was carried out in Department of Paediatrics at Koppal Institute of
Medical Sciences done over duration of three months from October 2022 to December 2022.

Study Design: A descriptive study

Study Location: This was a tertiary care teaching hospital-based study done in Department of Paediatrics at
Koppal Institute of Medical Sciences, Koppal, Karnataka.

Study Duration: October 2022 to December 2022.
Sample size: 3 patients

Case 1: A 2.1kg male neonate was born at 36 weeks of gestation via caesarean section to a primigravida
mother, with complication of polyhydramnios. At birth neonate was apnoeic. Hence resuscitation steps were
taken. Intubation was attempted, larynx visualised, but on repeated attempts with 3.5, 3 and 2.5 et tubes, it was
unsuccessful. Hence bag and mask ventilation continued. Nasogastric tube was passed successfully. The
neonate expired due to worsening respiratory insufficiency and bradycardia unresponsive to cardiopulmonary
resuscitation. Ct scan was performed to ascertain the cause of intubation failure which revealed complete
absence of trachea below larynx, normal carina and right and left main bronchi with small fistulous
communication (diameter I mm) between anterior wall of Oesophagus and carina suggesting type 2 TA (Floyd’s
classification).
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Case 2: A 2.25kg female neonate was born at 37weeks 5 days of gestation via caesarean section to a gravida 2
mother. There was no risk factor in the mother like polyhydramnios. At birth neonate did not have spontaneous
respiration. Neonatal resuscitation steps were carried. As per neonatal resuscitation protocols intubation was
attempted, under vision vocal cords were seen and multiple attempts to pass endotracheal tube were done, but it
was unsuccessful. Nasogastric tube was passed. Bag and mask ventilation continued. The neonate could not be
survived even after all cardiopulmonary resuscitation measures. Ct scan report — trachea not visualised
separately with normally developed carina and right and left main bronchi s/o tracheal agenesis and a small
fistulous communication between anterior wall of Oesophagus and carina suggesting type 2 TA (Floyd’s
classification) with sub cutaneous emphysema.

e —

Case 3: A 2.05kg female neonate was born at 35weeks 4 days of gestation via caesarean section to a
primigravida mother who had polyhydramnios. The neonate did not cry on birth and neonatal resuscitation
measures were started which were futile. Nasogastric tube could be successfully passed. Under vision with
vocal cords visualised intubation was attempted. As there was intubation failure with possible sizes of
endotracheal tube, emergency tracheostomy was done, which was again futile. Tracheal rings were not present
and no hollow structure found. The neonate expired due to worsening respiratory failure. Ct scan done — trachea
and carina not visualised. Main bronchi is seen arising from anterior wall of oesophagus, suggests type 3 TA
according to Floyd’s classification.
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I11.  Discussion

Tracheal Atresia is rare congenital upper-airway malformation®. Embryologically an aberrant (ventral
or dorsal) septation is thought to be responsible for tracheal atresia/agenesis®. Prenatal US screening is the first
exam that can possibly alert the clinician to a diagnosis. The classical signs could be enlarged hyperechogenic
lungs, fluid-filled dilated trachea, and bronchi with absent flow in the trachea during breathing with or without
cardiac dysfunction, diaphragmatic flattering, and massive ascites®

Postnatal diagnosis can be made by recognition of a combination of clinical signs: respiratory distress
with breathing movements without appropriate air entry and absence of audible cry. Preterm labor, low birth
weight (<2500 g), and polyhydramnios are often noticed. The newborn desaturates quickly, becoming
bradycardic, while clinicians face the unanticipated impossibility of endotracheal intubation. Bag-valve-mask
ventilation allows for temporary oxygenation, but still ventilation remains unsatisfactory as airflow resistance is
high. However, bag-valve-mask ventilation leads to progressive gastric distention, which in turn lowers
pulmonary compliance, further impairing ventilation and ultimately leading to the need for repeated gastric
decompressions. Once other difficult airway causes have been ruled out and more advanced intubation
techniques fail, if a TA is suspected and the patient improves with bag mask ventilation, the best option to
secure the airway, pending further evaluation, is esophageal intubation. To secure the airways for a longer
period insertion of a tracheal tube through the esophagus into the fistula or positioning a temporary clip at the
gastroesophageal junction by a laparotomy and a preemptive gastrostomy tube can be performed. Next, an
emergency cervical exploration should be attempted to perform a tracheotomy. Nonetheless, treatment of TA is
always challenging as there is no clear recommendation on the best approach, and there is little time for airway
assessment and intervention before severe hypoxic brain damage occurs®.

TA was first described by Payne in 1900 and later classified into three types by Floyd. Floyd
classification: (Type 1) The proximal trachea is atretic, the carina is normal, and the distal tracheal segment is
connected to the esophagus through a fistula; (Type 2) the trachea is absent, and the main bronchi join at the
carina. A carino-esophageal fistula is almost inevitably present; (Type 3) the trachea and the carina are missing,
and the main bronchi directly join the esophagus’. The relative frequency of these types I, II, and 111 is 13%,
62%, and 25% respectively?®.

In our case series first two cases had type 2 anomaly where as third case had type 3 anomaly. They
were either preterms or early terms. Two cases were associated with polyhydramnios. None of the patient could
be survived. Certainly, if a fetal MRI is performed after ruling out other causes of polyhydramnios and if a
prenatal diagnosis is made, pregnancy counselling is mandatory on whether the fetus will be compatible with
life or no. Also a tertiary care management can be advised®. However, the surgical management of neonates
with TA is difficult. A systematic surgical approach does not exist but limited success of surgical management
is reported and despite progress of surgical developments, the prognosis is poor. Limited reports are available
on long term survival in patient with TAZ,

IV.  Conclusion

Till date only one patient of type Il Floyd classification has survived beyond neonatal age. Currently
this anomaly is incompatible with life. Clinicians need to be aware of such congenital airway malformations, as
prenatal diagnosis will aid termination or plan for a multidisciplinary management of delivery. Whenever
prenatal diagnosis is not possible, difficulty during intubation and other clinical features should immediately
alert the clinician of a possible airway malformation as immediate resuscitation and palliative surgery can
improve the longevity of the neonate. Wide research on the surgical management is still to be done as current
methods are not favourable for sustaining life.

References

[1]. De Lorimier Aa. Respiratory Problems Related To The Airway And Lungs. In: Pediatric Surgery. Eds. O’neill Ja Jr, Rowe Mi,
Grosfeld JI Fonkalsrud Ew, Coran Ag. Mosby, St Louis, 1998; Pp 873-898.

[2]. De Groot-Van Der Mooren Md, Haak Mc, Lakeman P, Cohen-Overbeek Te, Van Der Voorn Jp, Bretschneider Jh, Et Al. Tracheal
Agenesis: Approach Towards This Severe Diagnosis. Case Report And Review Of The Literature. European Journal Of
Pediatrics 2012;171(3):425-31

[3]. Bener A, Zirie M, Janahi Im, Al-Hamaq Aoaa, Musallam M, Wareham Nj.Prevalence Of Diagnosed And Undiagnosed Diabetes
Mellitus And Its Risk Factorsin A Population-Based Study Of Qatar. Diabetes Research And Clinical Practice. 2009;84(1):99-106.
Henick, D.H.; Holinger, L.D. Laryngeal Development. In Pediatric Laryngology And Bronchoesophagology; Holinger, L.D., Lusk,
R.P., Green, C.G., Eds.; Lippincott-Raven: Philadelphia, Pa, Usa, 1997; Pp. 1-17. Isbn 978-039-751-650-6. [Google Scholar]

[4]. Bener A, Zirie M, Musallam M, Khader Ys, Al-Hamaq Aoaa. Prevalence Ofmetabolic Syndrome According To Adult Treatment
Panel lii And Internationaldiabetes Federation Criteria: A Population-Based Study. Metabolic Syndrome. Fausett, S.R.;
Klingensmith, J. Compartmentalization Of The Foregut Tube: Developmental Origins Of The Trachea And Esophagus. Wiley
Interdiscip. Rev. Dev. Biol. 2012, 1, 184-202. [Google Scholar] [Crossref] [Pubmed]

[5]. Roybal, J.L.; Liechty, K.W.; Hedrick, H.L.; Bebbington, M.W.; Johnson, M.P.; Coleman, B.G.; Adzick, N.S.; Flake, A.W.
Predicting The Severity Of Congenital High Airway Obstruction Syndrome. J. Pediatr. Surg. 2010, 45, 1633-1639. [Google
Scholar] [Crossref] [Pubmed].

DOI: 10.9790/0853-2310121316 www.iosrjournals.org 15| Page


https://scholar.google.com/scholar_lookup?title=Laryngeal+development&author=Henick,+D.H.&author=Holinger,+L.D.&publication_year=1997&pages=1%E2%80%9317
https://scholar.google.com/scholar_lookup?title=Compartmentalization+of+the+foregut+tube:+Developmental+origins+of+the+trachea+and+esophagus&author=Fausett,+S.R.&author=Klingensmith,+J.&publication_year=2012&journal=Wiley+Interdiscip.+Rev.+Dev.+Biol.&volume=1&pages=184%E2%80%93202&doi=10.1002/wdev.12&pmid=23801435
https://doi.org/10.1002/wdev.12
http://www.ncbi.nlm.nih.gov/pubmed/23801435
https://scholar.google.com/scholar_lookup?title=Predicting+the+severity+of+congenital+high+airway+obstruction+syndrome&author=Roybal,+J.L.&author=Liechty,+K.W.&author=Hedrick,+H.L.&author=Bebbington,+M.W.&author=Johnson,+M.P.&author=Coleman,+B.G.&author=Adzick,+N.S.&author=Flake,+A.W.&publication_year=2010&journal=J.+Pediatr.+Surg.&volume=45&pages=1633%E2%80%931639&doi=10.1016/j.jpedsurg.2010.01.022&pmid=20713212
https://scholar.google.com/scholar_lookup?title=Predicting+the+severity+of+congenital+high+airway+obstruction+syndrome&author=Roybal,+J.L.&author=Liechty,+K.W.&author=Hedrick,+H.L.&author=Bebbington,+M.W.&author=Johnson,+M.P.&author=Coleman,+B.G.&author=Adzick,+N.S.&author=Flake,+A.W.&publication_year=2010&journal=J.+Pediatr.+Surg.&volume=45&pages=1633%E2%80%931639&doi=10.1016/j.jpedsurg.2010.01.022&pmid=20713212
https://doi.org/10.1016/j.jpedsurg.2010.01.022
http://www.ncbi.nlm.nih.gov/pubmed/20713212

A Case Series On Tracheal Atresia

[6).
7.
[8].
[9].

[10].

Smith, M.M.; Huang, A.; Labbé, M.; Lubov, J.; Nguyen, L.H.P. Clinical Presentation And Airway Management Of Tracheal
Atresia: A Systematic Review. Int. J. Pediatr. Otorhinolaryngol. 2017, 101, 57-64. [Google Scholar] [Crossref]

Floyd, J.; Campbell, D.C., Jr.; Dominy, D.E. Agenesis Of The Trachea. Am. Rev. Respir. Dis. 1962, 86, 557-560. [Google
Scholar] [Crossref]

J Kerschner, Dw Klotch, Tracheal Agenesis:A Case Report And Review Of Literature Otolaryngol Head Neck Surg 1989 116:123-
28. [Google Scholar]

Nolan, H.R.; Gurria, J.; Peiro, J.L.; Tabbah, S.; Diaz-Primera, R.; Polzin, W.; Habli, M.; Lim, F.Y. Congenital High Airway
Obstruction Syndrome (Chaos): Natural History, Prenatal Management Strategies, And Outcomes At A Single Comprehensive
Fetal Center. J. Pediatr. Surg. 2019, 54, 1153-1158. [Google Scholar] [Crossref]

E Hiyama, T Yokoyama, T Ichikawa, Y Matsuura, Surgical Management Of Tracheal AgenesisJ Thorac Cardiovasc Surg. 1994
108:830-33. [Google Scholar].

DOI: 10.9790/0853-2310121316 www.iosrjournals.org 16 | Page


https://scholar.google.com/scholar_lookup?title=Clinical+presentation+and+airway+management+of+tracheal+atresia:+A+systematic+review&author=Smith,+M.M.&author=Huang,+A.&author=Labb%C3%A9,+M.&author=Lubov,+J.&author=Nguyen,+L.H.P.&publication_year=2017&journal=Int.+J.+Pediatr.+Otorhinolaryngol.&volume=101&pages=57%E2%80%9364&doi=10.1016/j.ijporl.2017.07.028
https://doi.org/10.1016/j.ijporl.2017.07.028
https://scholar.google.com/scholar_lookup?title=Agenesis+of+the+trachea&author=Floyd,+J.&author=Campbell,+D.C.,+Jr.&author=Dominy,+D.E.&publication_year=1962&journal=Am.+Rev.+Respir.+Dis.&volume=86&pages=557%E2%80%93560&doi=10.1164/arrd.1962.86.4.557
https://scholar.google.com/scholar_lookup?title=Agenesis+of+the+trachea&author=Floyd,+J.&author=Campbell,+D.C.,+Jr.&author=Dominy,+D.E.&publication_year=1962&journal=Am.+Rev.+Respir.+Dis.&volume=86&pages=557%E2%80%93560&doi=10.1164/arrd.1962.86.4.557
https://doi.org/10.1164/arrd.1962.86.4.557
https://scholar.google.co.in/scholar?hl=en&q=J+Kerschner%2C+DW+Klotch%2C+Tracheal+agenesis:a+case+report+and+review+of+literature+Otolaryngol+Head+Neck+Surg+1989
https://scholar.google.com/scholar_lookup?title=Congenital+high+airway+obstruction+syndrome+(CHAOS):+Natural+history,+prenatal+management+strategies,+and+outcomes+at+a+single+comprehensive+fetal+center&author=Nolan,+H.R.&author=Gurria,+J.&author=Peiro,+J.L.&author=Tabbah,+S.&author=Diaz-Primera,+R.&author=Polzin,+W.&author=Habli,+M.&author=Lim,+F.Y.&publication_year=2019&journal=J.+Pediatr.+Surg.&volume=54&pages=1153%E2%80%931158&doi=10.1016/j.jpedsurg.2019.02.034
https://doi.org/10.1016/j.jpedsurg.2019.02.034
https://scholar.google.co.in/scholar?hl=en&q=E+Hiyama%2C+T+Yokoyama%2C+T+Ichikawa%2C+Y+Matsuura%2C+Surgical+management+of+tracheal+agenesis+J+Thorac+Cardiovasc+Surg.+1994

