
An Invaginating Congenital Tracheal Diverticulum:
The Importance of Routine Airway Evaluation

Shawn Izadi, MD
Department of Surgery, Boston Children’s Hospital, Boston, Massachusetts, USA.
E-mail: izadi.shawn@gmail.com

Farokh Demehri, MD
Department of Surgery, Boston Children’s Hospital, Boston, Massachusetts, USA.

Somala Mohammed, MD
Department of Surgery, Boston Children’s Hospital, Boston, Massachusetts, USA.

Sukgi Choi, MD, MBA
Department of Otolaryngology and Communication Enhancement, Boston Children’s Hospital, Boston,
Massachusetts, USA.

Benjamin Zendejas, MD, MSc
Department of Surgery, Boston Children’s Hospital, Boston, Massachusetts, USA.

ª Mary Ann Liebert, Inc. DOI: 10.1089/vor.2023.0011

Abstract
Introduction: Children with esophageal atresia (EA) often have concomitant airway pathology,
including tracheoesophageal fistula (TEF), tracheobronchomalacia (TBM), and tracheal diverticulum
(TD).1,2 TD is rare and the incidence is estimated to be <1%. The hypothesized pathophysiology is
because of a weakening in the tracheal lining resulting in an outpouching. Although largely
asymptomatic, presence of a TD poses a risk for secretion accumulation with recurrent infection
burden, and dangerous accidental intubation of the TD. Although some advocate for routine airway
evaluation in all patients with EA, others perform it selectively, particularly in cases of long-gap EA
(LGEA) thought to not have a TEF.3 We aim to highlight the importance of a thorough preoperative
airway evaluation in all cases of EA, as other entities besides TEF/TBM can exist altering LGEA
management.

Materials and Methods: A 2-month-old male term infant with history notable for vertebral, anal,
cardiac, tracheoesophageal fistula, renal, and/or limb defects anomalies, including unrepaired LGEA
(Type A), underwent preoperative aerodigestive evaluation before LGEA management. Clinically, he
had intermittent desaturations/tachypnea, requiring supplemental oxygen through nasal cannula. He
underwent a three-phase rigid dynamic tracheobronchoscopy, flexible esophagoscopy, gapogram, and
CT of the chest. Video of the bronchoscopy is provided.

Results: CT imaging noted a lobulated 4mm soft tissue density projecting from the posterior tracheal
wall of the upper thoracic trachea thought to be a focal mucus accumulation. Bronchoscopy identified
a mid-tracheal soft tissue ‘‘mass’’ creating significant airway obstruction (80%–90%). With positive
pressure ventilation, the ‘‘mass’’ self-everted to showcase its true nature: a TD that would invaginate
into the trachea on exhalation and returning to diverticular shape with positive pressure. This was
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confirmed on operative exploration where a true congenital diverticulum, entirely separate from the
upper esophageal pouch, was identified and removed with a transverse tracheoplasty-type closure
followed by posterior tracheopexy. Depending on the location of the TD, this can be done through a
neck or thoracic approach. We chose to perform a right-sided thoracic approach. This can be
completed thoracoscopically given the correct anatomical circumstances. We advocate for
tracheopexy for several reasons: (1) to stabilize the tracheal suture line and help it heal; (2) given that
we will be performing an esophageal anastomosis to treat the patient’s EA, this prevents the risk for
acquired TEF if the suture lines are in proximity; and (3) many of these children also have TBM and
this aids in stabilization of the tracheal membrane. Alternative methods of management can involve
plication of the TD without resection or endoscopic approaches with irritant/abrasive substances, yet
this can lead to recurrence as the inner mucosa is not removed.

Conclusion: This video highlights the importance of thorough preoperative airway evaluations in all
EA cases, as not only are TEFs important to identify, but also other significant airway pathology often
coexists requiring treatment with the EA repair. Rigid ventilating bronchoscopy provides the ability to
evaluate airway anomalies that may be missed or misdiagnosed without the ability to deliver positive
pressure ventilation.

Authors have received and archived patient consent for video recording/publication in advance of
video recording of procedure. Patient consent is within the medical record.

No competing financial interests exist.

Runtime of video: 1 min 56 secs

To be presented as a video presentation at the upcoming IPEG/ESPES Conference, July 2023.
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2. Porcaro F, Valfré L, Aufiero LR, et al. Respiratory problems in children with esophageal atresia and
tracheoesophageal fistula. Ital J Pediatr 2017;43(1):77.

3. Hseu A, Recko T, Jennings R, et al. Upper airway anomalies in congenital tracheoesophageal fistula
and esophageal atresia patients. Ann Otol Rhinol Laryngol 2015;124(10):808–813.

Original Publication Date: 2023

D
ow

nl
oa

de
d 

by
 S

oc
ie

ty
 -

 A
ct

iv
e 

- 
In

te
rn

at
io

na
l P

ed
ia

tr
ic

 E
nd

os
ur

ge
ry

 G
ro

up
 (

IP
E

G
) 

fr
om

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

1/
07

/2
4.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 

https://www.liebertpub.com/action/showLinks?pmid=25969571&crossref=10.1177%2F0003489415586844&citationId=p_4
https://www.liebertpub.com/action/showLinks?pmid=30619795&crossref=10.3389%2Ffped.2018.00401&citationId=p_2
https://www.liebertpub.com/action/showLinks?pmid=28870218&crossref=10.1186%2Fs13052-017-0396-2&citationId=p_3

