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ABSTRACT: The aim of this study was to evaluate the preoperative and operative
presentations of one paediatric and 30 adult patients with bronchogenic cyst of the
mediastinum (n=11) and lung (n=20).

At initial presentation, six patients were asymptomatic and 25 were symptomatic.
The mean age of asymptomatic and symptomatic patients was 25 and 33 yrs, respec-
tively. Six patients presented with complications, including superior vena cava syn-
drome, tracheal compression, pneumothorax, pleurisy and pneumonia. Two patients
who were asymptomatic when initially observed eventually needed surgery because
of the development of symptoms or enlargement of the cyst size. In one patient, the
cyst was not seen on the chest radiograph but appeared as a lobulated nodule of 2
cm diameter in a chest computerized tomography (CT) scan. Operative difficulties
were encountered in 13 patients, all of whom were symptomatic preoperatively.

In conclusion, life-threatening complications occurred in these patients. Despite
various diagnostic studies, definitive tissue diagnosis was established only by means
of surgical excision. The frequency of operative difficulties in symptomatic cysts was
higher than those of asymptomatic cysts. Surgery may be considered as the treatment
of choice even when the cyst is asymptomatic, since complications are not uncommon.
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Bronchogenic cysts, commonly located in the media-
stinum or lung parenchyma, arise from abnormal budding
of the primitive tracheobronchial tube. The location of
the cyst depends on the embryological stage of develop-
ment at which the anomaly occurs. When this abnormal
buddings occurs during early development, the cyst tends
to be located along the tracheobronchial tree. Cysts that
arise later are more peripheral and may be located with-
in the lung parenchyma [1, 2].

Past reports have emphasized that a bronchogenic cyst
is usually asymptomatic and presents as an incidental
finding on the chest roentgenogram [3, 4]. Conversely,
more recent series suggest that the majority of adults with
bronchogenic cysts ultimately become symptomatic [2, 5,
6]. However, each of these retrospective series, including
our own, concerns a selected population which was treat-
ed surgically. The actual natural history and percentage
of asymptomatic bronchogenic cysts in the adult are not
known because of the absence of long-term follow-up
of a large group of patients with asymptomatic cysts.
Despite diagnostic studies, including chest computerized
tomography (CT) scan, magnetic resonance imaging, and
fine needle aspiration (FNA), definitive tissue diagnosis
can only be established by means of surgical excision.
The purpose of this study was to evaluate the demograp-
hic, clinical, radiological, operative and pathological pre-
sentations of such cysts.

Material and methods

The medical records of 31 patients who underwent
surgical excision of histologically confirmed bronchogenic
cysts at the Chest Diseases Teaching Hospital, Izmir,

during the period 1975–1994, were reviewed. This
hospital serves mainly as a referral centre to the city
of Izmir and the surrounding Aegean regions, with 800
beds for chest diseases and thoracic surgery. This ret-
rospective investigation included demographic data,
presenting symptom(s), roentgenographic, surgical and
pathological findings, and preoperative and operative
complications. Radiological evaluation consisted of
posteroanterior and lateral chest roentgenographs, CT
scans, and chest tomograms. The uniform CT density
within a range -10 to +10 Hounsfield units (HU) was
accepted as a CT density close to that of water. Anatomi-
cal locations of bronchogenic cysts were determined
based on radiological and operative findings. Histopatho-
logical diagnosis was established by review of materi-
al obtained from operation. The cysts without respiratory
epithelium were excluded from the study. Clinical and
pathological data were combined to confirm the intra-
pulmonary bronchogenic cysts.

Analysis

Mann-Whitney U-test was used to compare the ages
of symptomatic and asymptomatic patients.

Results

Demographic findings and locations

Over a 19 year period (1975–1994), one paediatric and
30 adult patients underwent surgical excision of bron-
chogenic cysts of the mediastinum (n=11) and lung (n=20).
Of these, 14 were female and 17 were male, aged 4–69
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yrs (mean 32 yrs). The locations of mediastinal bron-
chogenic cysts were paratracheal (2), subcarinal (2), right
hilar (2), left hilar (1), and paraoesophageal (4). Nine
intraparenchymal cysts were located in the lower lobes
(right lower lobe (6), left lower lobe (3)). They were also
found in any of the other lobes (right upper lobe (3), left
upper lobe (3), middle lobe (3), and lingula (2)).

Clinical presentations

Six patients were asymptomatic at initial presentation.
Their mean age was 25 yrs. In these patients, the cysts
were found incidentally during pre-employment or pre-
military screening. Two of the cysts were mediastinal
and four were intraparenchymal.

Twenty five patients were symptomatic at initial pre-
sentation. Their mean age was 33 yrs. No significant age
difference was found between symptomatic and asymp-
tomatic groups (p=0.23). These patients had symptom(s)
for periods of time ranging from 1 week to 12 yrs before
surgery. The majority had more than one symptom. The
most common symptoms were cough, purulent sputum,
chest pain, fever, dyspnoea, anorexia and/or weight loss,
and haemoptysis. 

Six patients presented with serious complications. One
patient with mediastinal bronchogenic cyst was referred
with superior vena cava syndrome and tracheal com-
pression (fig. 1), and another with intraparenchymal
bronchogenic cyst presented with pneumothorax. Other
major complications were pleurisy and pneumonia. In
two patients, intrapulmonary bronchogenic cysts were
associated with coexisting diseases. In a 19 year old
male patient, a bronchogenic cyst in the left upper lobe
was found in association with a cylindrical bronchiec-
tasis in the left lower lobe. In a 32 year old female
patient, a carcinoid tumour originating from the right
upper lobe bronchus was found in association with a
bronchogenic cyst in the right lower lobe. In these two
patients, no complication such as pleurisy or pneumo-
nia was found and their complaints were excluded from
the classification of symptoms.

Surgical resection was eventually performed in two
initially asymptomatic patients because of the develop-
ment of symptoms or enlargement of cyst size over a
period of 4–8 yrs.

Diagnostic studies

For diagnostic purpose, various radiological tests were
performed, such as posteroanterior (PA) and lateral chest
roentgenographs (31), chest tomogram (10), CT scan (9),
and barium swallow (2). Chest roentgenograph was abnor-
mal but nondiagnostic in 30 patients. In one patient, the
intrapulmonary cyst was not seen on the chest radiograph,
but CT scan showed a lobulated nodule with a diameter
of 2 cm in the same patient. Table 1 shows the most
common presentations of bronchogenic cysts on the chest
radiograph. Bronchogenic cysts generally appeared as a
well defined mass of homogeneous density. Intrapulmo-
nary cysts also presented as an air-filled cyst or showed
an air-fluid level. 

At CT scan (fig. 2), classical signs of a benign cystic
structure were found in eight patients. Based on the CT
appearance, however, a bronchogenic cyst was conside-
red in the differential diagnosis of only four patients. CT
findings of the nine patients are presented in table 2.
Prior to the availability of CT scan, chest tomograms
were performed as complementary to positive chest ro-
entgenographic findings. Combining all radiological
methods, a bronchogenic cyst was considered in the pre-
operative differential diagnosis of nine patients.

Surgery and histopathology

In 30 patients, the operative approach was a postero-
lateral thoracotomy. One mediastinal bronchogenic cyst
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Table 1.  –  Roentgenographic presentations in the media-
stinal and pulmonary bronchogenic cyst

MBC PBC Total
(n=11) (n=20) (n=31)

Well-defined mass 11 7 18
Air-fluid level 0 7 7
Thin-walled cystic cavity 0 5 5
Pneumonia 2 2 4
Pleurisy 1 0 1
Pneumothorax 0 1 1

MBC: mediastinal bronchogenic cyst; PBC: pulmonary bron-
chogenic cyst.

Fig. 1.  –  Posteroanterior chest radiograph showing enlargement of
the superior mediastinum because of a bronchogenic cyst originating
from the anterolateral wall of the trachea. This patient was referred
with superior vena cava syndrome and tracheal compression.

Fig. 2.  –  Computed tomography (CT) section showing a 9×7 cm cys-
tic lesion with a well-defined wall and CT attenuation measuring 0
Hounsfield units (HU).
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originating from the anterolateral wall of the trachea was
resected via a median sternotomy. Complete surgical
excision was performed in nine cases of mediastinal cysts.
In two patients, a part of the cyst wall was left attached
to the great vascular structures due to extensive peri-
cystic fibrotic adhesions. These two patients were fol-
lowed-up over a period of 3–5 yrs, and no recurrence
occured. In one patient, excision of the cyst with mid-
dle lobectomy was performed because of dense pulmo-
nary adhesions and insufficient lung expansion. Another
patient required tracheal resection and Teflon patch, with
excision of the "dumbbell"-shaped cyst. Intrapulmonary
cysts necessitated segmental resection (11), lobectomy
(4), or wedge resection (3). In two patients, pneumonec-
tomy was required due to coexisting disease. Surgical
resection was complicated by pulmonary and vascular

compressions (6), as well as vascular (3), tracheobronchial
(3), pulmonary (3), pleural (3), mediastinal and diaphrag-
matic adhesions (1). There were marked adhesions bet-
ween chest wall and cyst in four patients. Two other
patients had a fistula between the cyst and the airway.
Thus, operative difficulties due to either dense pericy-
stic adhesions or fistulization were encountered in 13
symptomatic patients. Three intraparenchymal cysts
were infected without fistulizations, and one mediasti-
nal cyst was frankly haemorrhagic. The complaints re-
solved following surgery in all patients in the follow-up
period of 2–10 yrs.

All cysts were lined by ciliated columnar epithelium.
The mucosa contained chronic inflammatory infiltrates
(8), necrosis (4), and focal areas of squamous metapla-
sia (2). Vascular proliferation was seen in nine cysts,
and other histological findings included; bronchial car-
tilage (5), connective tissue (7), bronchial gland (3), and
smooth muscle (3) (fig. 3). While bronchial cartilages
and glands were found in the walls of mediastinal cysts
strands of smooth muscle were observed in the walls of
two intrapulmonary cysts. There were also connective
tissue (6), and vascular proliferation (5) in the intrapul-
monary cysts.

Discussion

Bronchogenic cysts are found most frequently along
the tracheobronchial tree in the mediastinum or within
the lung parenchyma. Rarely, the cysts have occurred
in other locations, including cutaneous [7] and subcu-
taneous tissues [8], neck [9], pericardium [10], diaphragm
[11], abdomen [12], and the intramedullar part of the
spine [13]. They have also been reported to extend from
the mediastinum through the diaphragm into the abdo-
men as dumbbell cysts [14]. The relative occurrence
rates of intrapulmonary and mediastinal bronchogenic
cysts are controversial. Studies by DILORENZO et al. [1],
ST. GEORGES et al. [2], and PATEL et al. [5] indicate that
the frequency of mediastinal bronchogenic cysts is grea-
ter, whereas other series, including our own, reflect a
higher frequency of cysts with intrapulmonary location
[15–18]. These discrepancies may result from the diffi-
culties of differential diagnosis between intrapulmonary
bronchogenic cysts and other acquired lesions.

There are differences in the published series with
respects to symptomatology and treatment of these cysts.
Some studies have reported bronchogenic cysts frequently
presenting as an incidental radiological finding in the
adult; these cysts were of little clinical importance and
could be followed up [3, 4]. The largest and most recent
series have reported symptoms, complications, or both
with the majority of bronchogenic cysts. Surgical exci-
sion is therefore recommended even for asymptomatic
cysts, to prevent complications and operative difficulties
[2, 5, 6]. In the present series, 25 cysts were sympto-
matic. Although no significant difference was found, the
mean age of symptomatic patients was slightly higher
than that of asymptomatics. The presenting symptoms
may indicate compression or irritation of major airways
by the cyst, infection of the cyst, and pneumonia in the
adjacent parenchyma. Six patients had serious compli-
cations, including superior vena cava syndrome, tracheal
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Table 2.  –  CT scan findings in eight patients with bron-
chogenic cyst

Water density Thin-walled Air-fluid Solid
cystic cavity level mass

n=4 n=3 n=1 n=1

PBC 1 3 1 1
MBC 3 0 0 0

PBC: pulmonary bronchogenic cyst; MBC: mediastinal bron-
chogenic cyst; CT: computed tomography; HU: Hounsfield
units.

Fig. 3.  –  Histology of the mediastinal cyst wall showing pseudo-
stratified columnar type epithelium.  Smooth muscle is seen beneath
the epithelial lining. (Haematoxylin and eosin stain; Scale bar = 100µm).
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compression, pneumothorax, pleurisy, and pneumonia.
RAMMOHAN et al. [19], and BANKOFF et al. [20] have each
reported a patient with superior vena cava syndrome due
to mediastinal bronchogenic cyst. MATZINGER et al. [21]
reported a case of intrapulmonary bronchogenic cyst in
a 16 year old girl presenting with pneumothorax. Other
reported complications are pleural effusion [22, 23],
arrhythmias [24], stenosis of the pulmonary artery [25],
unilateral ventilation-perfusion defect [26], pericardial
and cardiac tamponade [27], carcinomatous [28] or sar-
comatous transformation [29], and giant tension bron-
chogenic cyst [30].

Intrapulmonary bronchogenic cysts generally present
as one of three different patterns on the chest radiograph.
If no communication is present between the bronchus
and parenchyma, the cyst appears as a homogeneous
mass with a density of water or a nodule. Differential
diagnosis includes benign and malignant tumours, hydatid
cysts, granulomas, hamartomas, vascular malformations
and lung sequestration. When communication is estab-
lished with the bronchial tree, the cyst presents as air-
filled or contains an air-fluid level. Such a cyst may be
confused with lung abscesses, complicated hydatid cysts,
infected bullae, cavities resulting from tuberculosis, fun-
gal diseases, carcinoma, or infarctions [5, 17, 30, 31].
Mediastinal bronchogenic cysts usually present as ovoid
or round, well-defined masses of homogeneous water
density on the chest radiograph [31, 32]. Occasional air-
fluid levels or peripheral calcification may be found [5,
32]. The differential diagnosis includes aneurysms, lym-
phadenopathy, thyroid goitre, cystic hygroma, neurogenic
tumours, lymphoma, teratoma, metastatic tumour, enteric,
oesophageal duplication or pericardial cysts [5, 17].

CT provides the optimal demonstration of cyst loca-
tion, morphology, and contents. Generally, bronchogenic
cysts have homogeneous CT attenuation and water den-
sity. However, because of their protein and calcium con-
tents and presence of infection, the cysts may have
attenuation values as high as 120 HU [33, 34].

Based on the CT appearance, a bronchogenic cyst was
considered in the differential diagnosis of four patients.
Combining all radiological modalities, a bronchogenic
cyst was considered in the preoperative differential diag-
nosis of nine patients. This value was lower than those
of other series [5]. The differential diagnosis based on
the chest radiograph alone has been reported to range
20–77% [32]. Various factors may contribute to this high
rate of preoperative diagnostic uncertainty. Presenta-
tions with severe complications, unusual radiological find-
ings such as pneumothorax, pneumonia and pleurisy, the
common occurrence of hydatid cysts and pulmonary
tuberculosis in Turkey, and the unavailibity of fine nee-
dle aspiration (FNA) may have a negative effect on pre-
operative differential diagnosis.

Because of dense pericystic adhesions to adjacent
structures, surgical resection may be difficult, especial-
ly in the preoperatively symptomatic patients. ST GEORGES

et al. [2] found that major operative difficulties or intra-
operative complications were encountered in 29 of 86
symptomatic patients. PATEL et al. [5] reported a trend
toward greater operative and more operative and post-
operative complications in the symptomatic patients. In
the present series, operative difficulties resulting from
dense pericystic adhesions or fistulization were described

in 13 symptomatic patients. In intrapulmonary bron-
chogenic cysts, segmental or lobar resections are required
procedures. In two patients, pneumonectomy was per-
formed due to coexisting diseases. Although imaging
methods and FNA are the most useful diagnostic stud-
ies, surgical intervention is important because definitive
tissue diagnosis can only be established by means of
surgical excision. Some investigators have advocated
that transbronchial [35, 36], transoesophageal [37], and
percutaneous [22, 38] FNA are useful procedures for
diagnosis and management. This intervention has also
been performed to remove the contents of a cyst which
had obstructed the major airways during induction of
anaesthesia [39]. However, recurrences or complications
may be observed during or after FNA [40–42]. If bron-
chogenic cysts are drained or partially excised, long-
term follow-up is indicated to detect cyst recurrence [41,
42].

Microscopically, the cysts contain one or more of the
tissues that are normally found in the trachea or bronchi.
Characteristically, they are lined with ciliated, pseudo-
stratified, columnar epithelium. In portions of the cyst,
squamous metaplasia may occur, or the epithelium as well
as cilia may be absent. The walls of the cyst consist of
fibrous connective tissue, which commonly, but not neces-
sarily, contains glands, hyaline cartilage, smooth muscle,
elastic fibres, and nerve trunks, either alone or varying
combinations [17]. Pathologically, it may be difficult to
separate an acquired lesion from an intrapulmonary bron-
chogenic cyst, since an acquired cyst may occasionally
epithelialize with pseudostratified ciliated epithelium. The
absence of associated parenchymal and bronchial inflam-
mation and the lack of a clinical history of pulmonary
inflammation are suggestive of a bronchogenic cyst [30,
31]. Although, in two patients, bronchogenic cysts were
associated with other diseases, we believe this was coin-
cidental, since the cysts were noninfected and uncompli-
cated, contained  mucoid fluid, and did not communicate
with the tracheobronchial tree. Moreover, cysts and coex-
isting diseases were localized in different lobes and no
evidence was found of pericystic paranchymal inflama-
tion or fibrosis.

In conclusion, asymptomatic patients with bronchogenic
cysts may ultimately become symptomatic cases, and in
time may develop life-threating complications. Definitive
tissue diagnosis is usually available only after surgical
excision. In symptomatic patients, operative difficulties
are more frequently encountered. Based on these data,
we suggest that bronchogenic cysts should be treated sur-
gically and that a conservative approach is not recom-
mended.
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