RapioLoGy CASE REPORTS 16 (2021) 3250-3254

journal homepage: www.elsevier.com/locate/radcr

Available online at www.sciencedirect.com

ScienceDirect

RADIOLOGY

CASE
REPORTS

Case report

Tracheal and main bronchial diverticula simulating
pneumomediastinum following a motor vehicle

collision """

Ryan Thibodeau, MD, MPH*, Keisha Warn, MBA, BA, Abtin Jafroodifar, MD,
Atin Goel, MBBS, Ernest Scalzetti, MD, Swati Deshmane, MBBS

Department of Radiology, State University of New York Upstate Medical University, Syracuse, NY, USA

ARTICLE INFO ABSTRACT

Article history:

Received 21 July 2021

Revised 31 July 2021

Accepted 1 August 2021
Available online 26 August 2021

Keywords:

Tracheal diverticulum
Bronchial diverticulum
Computed tomography
Pneumomediastinum
Emergency radiology

Tracheal and bronchial diverticula are outpouchings arising from the trachea or bronchus.
We present a case of a 35-year-old female who presented to the emergency department
following a motor vehicle accident and was found to have multiple round, air-filled struc-
tures within the mediastinum on computed tomography of the thorax, concerning for pneu-
momediastinum. The patient had a negative fluoroscopic esophagography and subsequent
imaging indicated tracheal and bronchial diverticula. While they are often asymptomatic
and incidentally found, tracheal and bronchial diverticula may be misdiagnosed as pneu-
momediastinum, especially in the setting of blunt or penetrating trauma to the thorax.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Pneumomediastinum is the presence of anomalous gas in the
mediastinum. While there are many causes of pneumome-
diastinum, it is frequently associated with surgery, asthma,
increased intrathoracic pressure, or blunt or penetrating trau-
matic injury [1]. Symptoms include retrosternal chest pain
exacerbated by deep inspiration, dyspnea, odynophagia, and

cough. In the setting of thoracic trauma, radiography or com-
puted tomography (CT) of the thorax may be used to rapidly
assess for pneumomediastinum, which may be demonstrated
as subcutaneous emphysema, gas surrounding the major
arteries or their branches, gas outlining the tracheal and
bronchial wall or pericardium, or gas between the parietal
pleura and diaphragm [1]. We present a patient found to have
tracheal diverticula mimicking pneumomediastinum follow-
ing a motor vehicle collision.

* Competing Interests: The authors have declared that no competing interests exist.

** Acknowledgments: None.
* Corresponding author.
E-mail address: DR-IR.Research@outlook.com (R. Thibodeau).
https://doi.org/10.1016/j.radcr.2021.08.003

1930-0433/© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2021.08.003
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:DR-IR.Research@outlook.com
https://doi.org/10.1016/j.radcr.2021.08.003
http://creativecommons.org/licenses/by-nc-nd/4.0/

RADIOLOGY CASE REPORTS 16 (2021) 3250-3254

3251

Fig. 1 - CT of the thorax in axial plane demonstrating multiple air-filled rounded structures adjacent to the trachea and
bronchial lumens (yellow arrows). Air-filled pockets within the esophagus are labeled with blue arrows.

Case presentation

A 35-year-old female with no significant past medical his-
tory presented to the emergency department (ED) as a level
2 trauma following a motor vehicle collision without loss of
consciousness. The patient was an unhelmeted driver of a
motorbike when she made impact with a car travelling ap-
proximately 40 miles per hour. The patient was hypertensive
and had low oxygen saturation readings en route to the ED.
On physical exam, the patient had a boggy hematoma on her
posterior scalp and subcentimeter laceration on her occiput
that was tender to palpation. The patient denied chest pain,
shortness of breath and was devoid of chest tenderness or
overt indications of chest trauma upon examination. Labora-
tory evaluation revealed an elevated blood alcohol concentra-
tion of 0.30 g/dL and low hemoglobin (9.5 g/dL) and hematocrit
(29.3%).

Chest radiography did not indicate acute intrathoracic
pathology. CT of the head revealed a small subarachnoid hem-
orrhage overlying the inferior frontal region within the peri-
sylvian region. CT of the spine did not show acute fracture
or spondylolisthesis and CT of the abdomen and pelvis did
not reveal free fluid within the abdomen. CT of the tho-
rax (Fig. 1 and Fig. 2) demonstrated prominence of the main
pulmonary artery. There was a linear hypodensity extend-
ing across the lumen of the main pulmonary artery extend-
ing into the right pulmonary artery, concerning for trau-
matic injury. The mediastinum had multiple rounded and air-
filled structures adjacent to the trachea and bilateral main-
stem bronchi, concerning for pneumomediastinum. No ev-
idence of obvious tracheal or bronchial rupture was noted.
To further evaluate the potential pulmonary artery dissec-
tion, a follow-up cardiac-gated CT angiography of the thorax
(Fig. 3 and Fig. 4) was obtained to limit the amount of mo-
tion artifact. The cardiac-gated study demonstrated no evi-
dence of pulmonary dissection; however, multiple rounded
air-filled sacs were once again seen in the mediastinum.
Due to the cardiac gating, these air-filled sacs were more

thoroughly evaluated and were determined to be commu-
nicating with the tracheal and main bronchial lumen bilat-
erally, suggesting diverticula. Fluoroscopic esophagography
(Fig. 5) demonstrated normal peristalsis throughout the
esophagus without evidence of extraluminal contrast leak or
retention. There was no evidence of esophageal strictures, fill-
ing defects, or outpouchings.

The patient remained hemodynamically stable and was
discharged 48 hours after the accident. The patient followed
up with neurosurgery for her subarachnoid hemorrhage ap-
proximately one month after discharge. At that time, she de-
nied any significant complaints. CT of the head prior to the
appointment demonstrated complete resolution of the sub-
arachnoid hemorrhage.

Discussion

Tracheal diverticula are congenital or acquired outpouchings
lined by ciliated columnar epithelium arising from the tra-
cheal wall that have direct communication with the lumen of
the trachea [2]. These outpouchings occur most commonly in
the right posterolateral aspect of the upper trachea, which is
thought to occur due to the absence of anatomic protection
(compared to the left lateral aspect of the trachea protected
by the aortic arch and esophagus) [2,3]. Since congenital di-
verticula contain all normal layers of the tracheal wall, they
are therefore true diverticula and thought to represent ves-
tigial supernumerary lung or an aborted high division of the
primary lung bud. Acquired tracheal diverticula develop from
mucosal herniation secondary to increased intraluminal pres-
sure at a weak portion of the tracheal wall [2,4]. For this reason,
acquired diverticula are only lined by respiratory-type ciliated
columnar epithelium.

Originally thought to be rare entities, their diagnosis is be-
coming increasingly more prevalent (4%-8%) given the more
frequent thoracic imaging and improved spatial resolution
of multidetector CTs [2,5,6]. Bronchial diverticula are less
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Fig. 2 - CT of the thorax in the coronal plane demonstrating multiple air-filled rounded structures adjacent to the trachea
and bronchial lumens (yellow arrows). Air-filled pockets within the esophagus are labeled with a blue arrow.

Fig. 3 - Cardiac-gated CT angiography of the thorax in the axial plane demonstrating numerous round and air-filled
structures (red arrows) adjacent to the trachea and bilateral mainstem bronchi. Air within the esophagus is labeled with

blue arrows.

studied. A study by Polverosi et al. found that out of 5,400 CT
examinations of the thorax, only 5 patients had radiologic evi-
dence of diverticula arising from the right mainstem bronchus
or bilateral main bronchi [7]. Both tracheal and bronchial di-
verticula may occur concurrently. Kurt et al. reported that
approximately 20.4% of patients with a tracheal diverticulum
had evidence of at least one bronchial diverticulum [8].
While most acquired and congenital diverticula are asymp-
tomatic, they may serve as a reservoir of infected mucus and
may be the underlying cause of recurrent respiratory tract in-

fections or streaky hemoptysis [9,10]. Patients may also report
various symptoms such as odynophagia, dyspnea, stridor, dys-
phagia, or hoarseness [2]. Rarely, patients may present with
dysphonia secondary to compression of the recurrent laryn-
geal nerve [11,12].

CT is the best imaging modality to detect diverticula of
both the trachea and bronchi. Three-dimensional imaging al-
lows the radiologist to evaluate the location, size, contour, and
wall thickness of the diverticula. The characteristic findings of
diverticula include a thin-walled, air-filled sac along the tra-
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Fig. 4 - Cardiac-gated CT angiography of the thorax in the
coronal plane demonstrating numerous round and air-filled
structures (red arrows) adjacent to the trachea and bilateral
mainstem bronchi. Air within the esophagus is labeled
with blue arrows.

Fig. 5 - Fluoroscopic esophagography demonstrating
normal flow of contrast through the esophagus without
extraluminal extravasation of contrast.

cheal or bronchial lumen. Communication of the air sac with
the tracheal or bronchial lumen may or may not be seen as its
presence depends on the thickness and location of each cross-
sectional image. CT may aid in determining if the diverticula
are congenital or acquired based on the presence or absence of
cartilage and the size of the neck of the diverticula. Acquired
diverticula are typically larger and have a wider communica-
tion with the lumen [11]. CT may also be useful for detecting
complications such as diverticular wall inflammation, perfo-
ration, or abscess formation.

Tracheal and bronchial diverticula may vary greatly in size,
with some measuring upwards of 30 mm. Larger diverticula

occasionally have thick diverticular walls and often contain
soft tissue density structures, which may replace air densities
often seen in tracheal or bronchial diverticula [2]. This may
make distinguishing the diverticula from a mediastinal lymph
node difficult [13]. Larger diverticula may also have a multi-
lobular appearance with intracystic lace-like septations and
contain several communication channels [3,9]. The size and
number of diverticula may increase over time [13].

Tracheal and bronchial diverticula may mimic other more
serious entities that present as extraluminal paratracheal air,
such as pharyngoesophageal (Zenker) diverticulum, apical
herniation of the lung, apical paraseptal blebs or bullae, or
pneumomediastinum [3,6]. CT of the thorax is useful in rul-
ing out and differentiating between other common causes of
extraluminal paratracheal air. A finding that supports a be-
nign etiology includes an air density in the classic location
for tracheal and bronchial diverticula, such as the right pos-
terior paratracheal region at the thoracic inlet but located dis-
tant from the pulmonary pleura. Other findings that support
diverticula include rounded diverticular walls to help differ-
entiate diverticula from emphysematous changes, as well as
direct visualization of a communication stalk with the tra-
chea or bronchi. Given that it may be difficult to distinguish
between a digestive or respiratory causes of pneumomedi-
astinum, gastroesophageal studies (often fluoroscopic esoph-
agography), are often needed to rule out a digestive etiol-
ogy, such as a pharyngoesophageal (Zenker) diverticulum or
esophageal rupture [14].

In a trauma setting, the importance in delineating airway
diverticula from other life-threatening injuries, such as pneu-
momediastinum, becomes imperative in order to decrease
patient morbidity and mortality. Evaluation of diverticula in
the mediastinum may be accomplished with conventional CT.
Due to the proximity of the heart to the mediastinum, cardiac-
gated studies may be considered to help minimize motion ar-
tifact and degradation and allow radiologists to more easily
evaluate mediastinal structures. In our case, the cardiac-gated
CT of the thorax allowed the radiologist to properly iden-
tify the air-sac connection with the adjacent airway, thereby
establishing the diagnosis of air-way diverticula as opposed
to pneumomediastinum. This finding was further confirmed
with a negative fluoroscopic esophagography. Nevertheless,
radiologists must remember that not all cases of air-filled foci
outside of the tracheobronchial tree are true pneumomedi-
astinum. Consideration of other benign etiologies, such as tra-
cheal diverticula, will decrease the morbidity and mortality
associated with further radiological testing and unnecessary
exposure to radiation.

Conclusion

Tracheal and bronchial diverticula are most commonly inci-
dentally found when imaging of the thorax is completed for
another reason. They are either congenital or acquired out-
pouchings of the trachea or bronchi and are best seen on CT.
Radiologic evidence supporting diverticula over other causes
of air in the mediastinum include rounded sacs in the right
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posterior paratracheal region with direct visualization of the
communication to the tracheal or bronchial lumen.

Patient consent

No consent obtained for this case report as this is a retrospec-
tive study with no patient identifiers.

“Formal consents are not required for the use of entirely
anonymized images from which the individual cannot be
identified - for example, x-rays, ultrasound images, pathology
slides or laparoscopic images, provided that these do not con-
tain any identifying marks and are not accompanied by text
that might identify the individual concerned.”

REFERENCES

[1] Zylak CM, Standen JR, Barnes GR, Zylak CJ.
Pneumomediastinum revisited. Radiographics
2000;20(4):1043-57 Jul-AugErratum in: Radiographics 2001
Nov-Dec;21(6):1616PMID:10903694 .
doi:10.1148/radiographics.20.4.g00j1131043.
Gayer G. Tracheal diverticula. Seminars in Ultrasound, CT
and MRI 2016;37(3):190-5. d0i:10.1053/j.sult.2016.04.002.
Buterbaugh JE, Erly WK. Paratracheal air cysts: a common
finding on routine CT examinations of the cervical spine and
neck that may mimic pneumomediastinum in patients with
traumatic injuries. AJNR Am ] Neuroradiol
2008;29(6):1218-21. d0i:10.3174/ajnr.A1058.
Rojas J, Bostanci K, Katsenos S, Becker HD. Tracheal
diverticulum. ] Bronchology Interv Pulmonol 2011;18(1):91-3
JanPMID:23169027 . doi:10.1097/LBR.0b013e318205990b.
[5] Polat AV, Elmali M, Aydin R, Ozbay A, Celenk C, Murat N.
Paratracheal air cysts: prevalence and correlation with lung

[2

[3

[4

diseases using multi-detector CT. ] Med Imaging Radiat

Oncol 2014;58(2):144-8 AprEpub 2013 jul 12. PMID:24641097 .

d0i:10.1111/1754-9485.12095.

Boyaci N, Sen Dokumaci D, Karakas E, Yalcin F, Oney

Kurnaz AG. Paratracheal air cysts: prevalence and relevance

to pulmonary emphysema and bronchiectasis using thoracic

multidetector CT. Diagn Interv Radiol 2015;21(1):42-6

Jan-FebPMID:25430529PMCID: PMC4463362.

do0i:10.5152/dir.2014.14152.

Polverosi R, Carloni A, Poletti V. Tracheal and main bronchial

diverticula: the role of CT. La Radiologia Medica

2008;113(2):181-9. doi:10.1007/s11547-008-0249-6.

Kurt A, Sayit AT, Ipek A, Tatar IG. A multi detector computed

tomography survey of tracheal diverticulum. Eurasian ] Med.

2013;45(3):145-8 OctPMID:25610271PMCID: PMC4261431.
doi:10.5152/eajm.2013.31.

Mackinnon D. Tracheal diverticula. ] Pathol Bacteriol

1953;65(2):513-17 AprPMID:13062051 .

d0i:10.1002/path.1700650223.

[10] Shah M, Joshi JM. Tracheal diverticulum. Indian J Chest Dis
Allied Sci 2012;54(1):39-40 Jan-MarPMID:22779121 .

[11] Soto-Hurtado EJ, Pefiuela-Ruiz L, Rivera-Sanchez I,
Torres-Jiménez J. Tracheal diverticulum: a review of the
literature. Lung 2006;184(6):303-7 Nov-DecEpub 2006 Nov 3.
PMID:17086467 . doi:10.1007/s00408-006-0010-7.

[12] Akabane S, Kawachi J, Fukai R, Shimoyama R, Kashiwagi H,
Ogino H, et al. A rare case of an infected tracheal
diverticulum requiring emergency intervention: A case
report. Int ] Surg Case Rep 2016;24:7-9 Epub 2016 May 6.
PMID:27176502PMCID: PMC4872469.
doi:10.1016/j.ijscr.2016.04.051.

[13] Gayer G, Sarouk [, Kanaany N, Efrati O. Tracheal diverticula in
cystic fibrosis-A potentially important underreported finding
on chest CT. J Cyst Fibros 2016;15(4):503-9 JulEpub 2015 Dec
30. PMID:26747221 . d0i:10.1016/j.jcf.2015.12.007.

[14] Early E, Bothwell M. Congenital tracheal diverticulum.
Otolaryngol Head Neck Surg 2002;127:119-21.

[6

[8

[7

[9


https://doi.org/10.1148/radiographics.20.4.g00jl131043
https://doi.org/10.1053/j.sult.2016.04.002
https://doi.org/10.3174/ajnr.A1058
https://doi.org/10.1097/LBR.0b013e318205990b
https://doi.org/10.1111/1754-9485.12095
https://doi.org/10.5152/dir.2014.14152
https://doi.org/10.1007/s11547-008-0249-6
https://doi.org/10.5152/eajm.2013.31
https://doi.org/10.1002/path.1700650223
http://refhub.elsevier.com/S1930-0433(21)00562-8/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00562-8/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00562-8/sbref0010
https://doi.org/10.1007/s00408-006-0010-7
https://doi.org/10.1016/j.ijscr.2016.04.051
https://doi.org/10.1016/j.jcf.2015.12.007
http://refhub.elsevier.com/S1930-0433(21)00562-8/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00562-8/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00562-8/sbref0014

	Tracheal and main bronchial diverticula simulating pneumomediastinum following a motor vehicle collision
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Patient consent
	 References


