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SUMMARY
Tracheal diverticulum: an unusual cause of chronic cough and recurrent respiratory infections
Tracheal diverticulum (TD) defined as a typical benign out-pouching of the tracheal wall due to structural weakness, congenital or
acquired in origin, resulting in paratracheal air cysts. It is rarely diagnosed in clinical practice with only limited reports in the literature.
Most cases found incidentally in the postmortem examination and located on the right side. Uncomplicated TDs are usually
asymptomatic and when symptoms have occurred, they usually present with non-specific symptoms like pharyngeal discomfort,
cough, dyspnea, and recurrent respiratory infection due to either the compression of adjacent organs or secondary bacterial infection.
Imaging techniques like thoraco-cervical multi-slice spiral computed tomography (CT) and fiber-optic bronchoscopy are important
diagnostic tools for this entity. Asymptomatic TDs usually require no treatment and managed conservatively while surgical excision
is indicated in cases of compression of adjacent organs and recurrent infections. Here we report a case of tracheal diverticulum on
the left side, which was diagnosed as part of a work-up for chronic cough and recurrent chest infection in a 40 year old female who
was already on bronchodilator without any relief. Diagnosis of TD was based on findings of computed tomography, revealing small
bud like projection on left para tracheal region and further confirmed by fiber-optic bronchoscopy while the barium contrast study
showed no esophageal communication. She was managed conservatively and referred for surgical excision.
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ÖZET
Trakea divertikülü: Kronik öksürük ve tekrarlayan akciğer infeksiyonlarının nadir bir nedeni
Trakea divertikülü (TD) trakea duvarının konjenital veya edinsel yapısal zayıflığı nedeniyle dışarı torbalaşması sonucu oluşan paratrakeal hava kistlerine yol açan benign bir patolojidir. Klinik pratikte nadiren teşhis edilir ve literatürde sınırlı sayıda olgu rapor edilmiştir.
Çoğu olgu postmortem incelemelerde tesadüfen tanı alır ve çoğunlukla sağ tarafta bulunur. Komplike olmayan TD asemptomatiktir
ve semptom varsa, farinkste rahatsızlık, öksürük, dispne ve tekrarlayan solunum yolu infeksiyonu gibi komşu organa baskı veya ikincil
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Bronkodilatör tedaviye cevap vermeyen kronik öksürük ve tekrarlayan infeksiyonlar nedeniyle değerlendirilirken solda trakeal divertikül saptanan 40 yaşında kadın olguyu sunuyoruz. Bilgisayarlı tomografide sol paratrakeal bölgede dışarı küçük bir uzanım gösteren
lezyon görülerek TD tanısı konuldu ve fiberoptik bronkoskopi ile doğrulandı. Baryum kontrastlı grafi ile özefagus ve trakea arasında
bağlantı gösterilemedi. Olgu değerlendirilerek cerrahi için yönlendirildi.
Anahtar kelimeler: Trakeal divertikülü, kronik öksürük, fiber optik bronkoskopi

INTRODUCTION
Tracheal diverticulum is a rare entity characterized by
solitary or multiple outpouchings of the tracheal wall,
mostly on right side. Tracheal diverticulum can be
either congenital or acquired, the difference residing
mainly in the histological features of the wall. The
majority of patients remain asymptomatic throughout
the life and seldom diagnosed ante mortem, probably
the reason for scant published literature for this entity.
Tracheal diverticulum is often an incidental finding in
the postmortem examination, reported in upto 1% of
patients (1). Sometimes this may act as a reservoir for
respiratory secretions that may spill-over into the
tracheo-bronchial tree, causing repeated secondary
infections and then presents with cough, dyspnea,
stridor, throat irritation and chronic/ recurrent chest
infections and may confuse with other etiologies like
diseases of the digestive tract, vascular anomalies and
pulmonary tuberculosis (2). Here we are discussing a
case of tracheal diverticulum of left side presenting
with chronic cough and frequent chest infection
mimicking pulmonary tuberculosis along with review
of literature.

significant. No specific exposure to organic or
inorganic materials could be identified. She did not
take any medication associated with cough and no
history of past surgery.
General physical and systemic examination revealed
nothing abnormal except fine crepitations in left
infra-scapular and infra-axillary region. Laboratory
investigations were within normal limits. Pulmonary
function test was normal without signs of bronchial
obstruction and sputum was negative for acid fast
bacilli. Her chest skiagram PA view showed left lower
zone infiltrates with air-bronchogram, loss of lung
volume on left side and same side shifting of
mediastinum, over all finding suggestive of left lower
lobe collapse with consolidation (Figure 1). Contrast
enhanced chest tomography (CECT) scan of chest
showed loss of lung volume on left side with lower
lobe cicatricial collapse and consolidation with airbronchogram while the scanogram revealed a small

CASE REPORT
A 40 years old female non-smoker housewife
presented with complaints of chronic cough since
five years, mucoid expectoration and episodes of low
grade fever on and off since four years and dull
aching diffuse chest pain on left side since two years.
Since 3 weeks the frequency and severity of cough
appeared to be increased without signs of dyspnoea,
wheeze, haemoptysis, rhino-sinusitis or postnasal
drip. She denied complaints of dysphagia, pyrosis or
gastro-oesophageal reflux disease (GERD) and loss of
appetite or weight. Her past medical records showed
a diagnosis of recurrent respiratory tract infections
and/or obstructive airway disease, for which she had
multiple consultations and received inhaled
bronchodilators with corticosteroid but to cause no
relief. Her sputum was negative for acid fast bacilli
but receiving anti-tubercular treatment without any
relief. Occupational and family histories were not
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Figure 1. Chest skiagram posterior-anterior view showing left
lower zone pulmonary infiltrates with air-bronchogram, shift of
mediastinum towards left side and loss of lung volume on left
side, over all finding suggestive of left lower lobe collapse with
consolidation.
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bud like projection on left para tracheal region, at the
level of the thoracic inlet (arrow) (Figure 2 A,B). The
presence of a narrow stalk connecting the lesion with
the posterior wall of the trachea was critical in
establishing the diagnosis of a tracheal diverticulum.
Furthermore, three-dimensional reconstruction CT –
virtual bronchoscopy confirmed our diagnosis as it
showed an orifice of tracheal diverticulum in tracheal
wall on left side just below the vocal cord (Figure 3).
Fiber optic bronchoscopy (FOB) showed air bubbles
and secretions coming out from an opening in the
postero-lateral wall of trachea on left side approximate
1 cm below the vocal cords (Figure 4 A,B). Further
FOB revealed marked narrowing of the left lower
lobe bronchus suggestive of cicatricial collapse. The
diagnosis of tracheal diverticulum with left lower
lobe collapse was made. The barium contrast study
performed to look for any esophageal communication,
but to fail (Figure 5). Bronchoalveolar lavage taken
during FOB, sent for gram stain and pyogenic culture.
Patient was referred for surgical management looking
at the frequency of symptoms, but she denied for any
operative intervention. She was then managed
conservatively with antibiotics, mucolytics and
vaccinations to reduce the frequency of chest
infections and subsequent complication.
DISCUSSION
Chronic and recurrent cough are common respiratory
problem, most often caused by bronchial asthma
and/or hyper-responsiveness, postnasal drip (PND),

sinusitis and gastro-esophageal reflux (3). Tracheal
diverticulum is a paratracheal air cyst which is barely
a differential for such presentation. TD is characterized
by single or multiple outpouchings of the tracheal
wall observed mostly during post-mortem
examinations, sometimes discovered incidentally on
routine chest radiography, CT or bronchoscopy (4).
The reported incidence of this condition is 0.3% to
2%, varies from series to series and depends primarily
on the diagnostic tool used (1). In an autopsy series,
the incidence was reported to be 1% (1,5). In a recent
study, thoracic Multi-Detector Computed Tomography
(MDCT) scans in 700 patients revealed tracheal
diverticula in 18 patients (2.57%), while another
study reported its incidence of 2.38% with the same
modality (6,7).
Tracheal diverticulum can be congenital and acquired
types (8). Both varieties, most frequently located on
the right posterolateral tracheal wall at the level of
thoracic inlet or at the level of the T1-T2 vertebral
body, but in the described case, had a unique
presentation as tracheal diverticulum was present on
left side. The supportive presence of oesophagus and
aortic arch on the left side of the tracheal wall makes
it less susceptible to the development of diverticula
explaining the preponderant right sided location of
the diverticula (9). Congenital diverticulum are more
common in males, usually single and located 4-5 cm
from the vocal cords on the right lateral wall of the
trachea. The exact mechanism of their origin is

Figure 2. (A) Contrast enhanced chest tomography (CECT) scan of chest showing loss of lung volume on left side with lower lobe
cicatricial collapse and consolidation with air bronchogram. (B) Scanogram showing a small bud like projection on left para tracheal region, at the level of the thoracic inlet.
Tuberk Toraks 2016;64(1):77-82
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involving excessive vocal or pulmonary effort or
obstructive lung disease with emphysema combined
with the weakened musculature of the tracheal wall,
causing herniation through a weak point in the
trachea. Thus histologically, the wall is lined by
respiratory epithelium; and devoid of mucous glands,
smooth muscle or cartilage (11). Acquired form is
described to be typically wide-mouthed and larger in
size than congenital diverticula with adequate
drainage of secretions and hence patients are often
asymptomatic and infection free (10,12).

Figure 3. Virtual bronchoscopy showing an opening in tracheal
wall on left side just below the vocal cord (arrow).

unclear, but thought to develop from evaginations of
embryologic tracheal buds, where a supernumerary
branch of the trachea develops and therefore it is
composed of all the layers of the tracheal wall and
the histological structure of this diverticulum
resembles to that of trachea (2,8). As their
communication with the trachea is often narrow
leading to poor drainage of the secretions, which
sometimes may become superinfected. Congenital
tracheal diverticula are occasionally associated with
other congenital abnormalities like Mounieir Kuhn
syndrome (8).
Acquired tracheal diverticulum have an equal sex
ratio and may be present anywhere in the trachea
(10). Prolonged increase in intratracheal pressure
from chronic violent coughing or from an occupation

Clinically, the majority of patients with congenital or
acquired diverticula are asymptomatic or present
with non-specific symptoms (11,13,14). However,
they might also act as a reservoir for secretions with
secondary infections of the tracheobronchial tree,
resulting in chronic cough, dyspnoea, stridor, throat
irritation, haemoptysis, chest pain and repeated
episodes of tracheobronchitis (1,2) Such events occur
due to the dynamic interaction between cysts and the
tracheal lumen (15).
In the current case, the patient presented with
recurrent episodes of cough and authors believe that
this was likely related to recurrent tracheobronchitis.
Indeed, the cough may play two roles in diverticulum,
either an aetiological factor in their development like
in acquired variety or a symptom secondary to the
lesion. Also progressive cough might also be a result
of mechanical stimuli due to growing of the
diverticulum, which in turn further aggravates cough,
as a result of direct stimulation of the vagal nerve and
also aggravates its expansion (16).

Figure 4. (A,B) Fiber optic bronchoscopy (FOB) showing air bubbles and secretions coming out from an opening in the posterolateral wall of trachea on left side.

80

Tuberk Toraks 2016;64(1):77-82

Takhar RP, Bunkar M, Jain S, Ghabale S.

shrank during inspiration. Change in the size of the
paratracheal cyst during respiration suggests
communication between the cyst and the airway.
Three-dimensional reconstruction CT to create a
virtual bronchoscopy may be helpful in the
morphologic diagnosis of this entity, if the diagnosis
remains elusive or to define the extent of the
diverticulum (14).
The differential diagnosis of a paratracheal air
collection includes a laryngocele, pharyngocele,
Zenker's diverticulum, tracheal diverticula, an apical
hernia of the lungs, Mounier-Kuhn syndrome and
apical paraseptal bullae. Techniques found useful to
distinguish between these disorders are a barium
study and CT. Laryngocele can be seen on CT as an
abnormal diverticula of the saccule of the laryngeal
ventricle. Phayngeoceles and Zenker's diverticula
can usually be identified by barium examination. An
apical hernia has continuity with the remainder of
the lung and presence of lung markings on CT scans.
Apical paraseptal blebs or bullae, which are air cysts
within the lung, can easily be recognized on CT
scans (1,11)
Figure 5. Barium contrast study showing no esophageal
communication to the trachea.

Although paratracheal air collections can seldom be
seen on chest radiography, further investigations are
required to assess the size and origin of the lesion.
The diagnosis is relatively straightforward on
computed tomography (CT), showing the presence of
mediastinal cysts or paratracheal air collections (13).
CT provides information regarding the location,
origin, size of the lesion, size of the neck of
diverticulum, presence or absence of cartilaginous
rings in the wall thus helping to distinguish between
congenital and acquired variety of the diverticulum
along with wall thickness to assess repeated
inflammation and sometimes, communication
between tracheal lumen and diverticulum. CT may
also show the damage to lung parenchyma as the
result of chronic illness (1,11,16). Barium swallow
contrast study can be done to rule out any
gastrointestinal origin of the paratracheal air cyst.
Bronchoscopy is definitely useful in confirming the
diagnosis, which may provide a vision of the tracheal
communication of the diverticula, although
bronchoscopy may fail to diagnose the entity, e.g.,
diverticula with a very narrow opening, such as in
congenital cases or those joined to the trachea by just
a fibrous tract (5,11,17). On respiratory dynamic CT,
the cysts expanded during forced expiration and

Various treatment options for TD with no general
consensus have been described in the literature
including surgical resection, fulguration and endoscopic
cauterization with a laser or electro-coagulation, and
conservative measures depending on the overall health
status of the patient. As the majority of patients are
asymptomatic, they require no specific intervention
(14). Surgical resection should be considered in young
patients in whom the diverticulum is causing repeated
respiratory problems, while conservative medical
management with antibiotics, mucolytics and
physiotherapy may be appropriate for elderly and
debilitated patients. Surgical approaches will vary
according to the location of the diverticulum (13).
In this case report, we describe a patient with a
symptomatic tracheal diverticulum. The present case
probably had congenital variety of TD as there were
no other apparent causes of chronic cough (e.g.
asthma, gastroesophageal reflux, sinusitis or PND or
history of ACE inhibitors) leading to development of
TD in this patient. Also there was no history of
prolonged coughing or any neck surgery in the past.
We assume the tracheal diverticulum as a reason for
the recurrent cough and infections in our patient.
Pooling of secretions in the pouch and secondary
infection followed by spillage in tracheobronchial
tree leading to tracheobronchitis would explain the
recurrent cough.
Tuberk Toraks 2016;64(1):77-82
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CONCLUSION
Tracheal diverticulum is rarely reported in clinical
practice or the literature, found as an incidental
finding without any symptom and frequently go
undiagnosed, but occasionally may act as a reservoir
for secretions causing repeated episodes of
tracheobronchitis, so the diagnosis should be
considered in patients with persistent/recurrent
coughing, particularly if the plain film radiography
and spirometry are normal. The present case
demonstrates the importance of keeping a tracheal
diverticula in mind while dealing a patient with
recurrent and chronic cough apart from well known
causes of such presentation. Diagnosis can be made
by Fibre-optic bronchoscopy and CT scan with
3-dimensional reconstructions. Treatment options
include surgical resection and conservative
management depending on the presentation.
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