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A case of giant intradiaphragmatic bronchogenic cyst
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Abstract
We present the case of a giant bronchogenic cyst (BC) that appeared just within the
right diaphragm. A 51-year-old man was referred to our hospital with a chief
complaint of pain from the lumbar area to the right shoulder. Computed tomography
images showed a cystic mass measuring 18.0 � 17.5 � 12.8 cm in the right thoracic
cavity. Right posterolateral thoracotomy from the eighth intercostal space was
performed, and the cyst wall and diaphragm were resected together. The defect of
the diaphragm was repaired using a 2-mm-thick Gore-Tex™ expanded poly-
tetrafluoroethylene patch. It is embryologically rare for a giant BC to develop within
the right diaphragm. As BCs may be associated with malignant tumours or infection,
complete resection of the cyst wall is required. Literature review revealed no consensus
on the best surgical procedure. Therefore, it is important to consider the appropriate
surgical procedure for each case.
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INTRODUCTION

Bronchogenic cysts (BC)s are congenital lesions that occur
during the early embryonic development and generally
appear within the mediastinum and lung parenchyma.
However, it is an exceedingly rare case that develops just
within the diaphragm. Herein, we present a surgically
resected case of a giant BC developed within the right
diaphragm.

CASE REPORT

A 51-year-old man was referred to our hospital with a com-
plaint of pain spreading from the lumbar area to the right
shoulder. A chest x-ray showed decreased radiopacity in the
right lower lung field (Figure 1A). Although a physician had
noted an abnormal opacity on a chest x-ray 3 years ago, fur-
ther examination of the opacity was not performed because
the patient was asymptomatic. Computed tomography images
showed a non-solid mass measuring 18 � 17.5 � 12.8 cm in
the right thoracic cavity (Figure 1B–D). The mass was accom-
panied by compression of the lower lobe of the right lung and

the liver. Chest magnetic resonance imaging (MRI) suggested
a cystic tumour derived from the pleura or diaphragm
(Figure 1E,F). Blood tests showed no increase in inflamma-
tory marker, but a high cancer antigen 19-9 (CA 19-9) level
was observed (11,726 U/ml). The cyst fluid culture was nega-
tive, and the cytology showed no evidence of malignancy.
The patient’s pain was accompanied by shortness of breath,
and we judged that surgery was indicated for diagnostic treat-
ment. We first attempted to remove the cyst wall through
thoracoscopic surgery, but a large cyst was identified in the
diaphragm, and extensive resection was considered necessary.
Therefore, we performed posterior lateral thoracotomy from
the eighth intercostal space. The diaphragm was incised and
brown fluid with a foul smell was yielded. The cyst wall
together with the densely adhered diaphragmatic muscle
layers were resected. The defect of the diaphragm measuring
about 12 � 10 cm was repaired using a 2-mm-thick
Gore-Tex™ expanded polytetrafluoroethylene (ePTFE) patch
(W. L Gore & Associates, Delaware, United States). The
patient was discharged on the eighth post-operative day. His
respiratory function and shortness of breath improved
1 month after surgery (forced vital capacity [FVC]: 2.32 –
2.61 L, forced expiratory volume in 1 s [FEV1]: 1.66 – 2.05 L,
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FEV1/FVC: 74.4 – 82.7%). Pathological diagnosis was a
BC with partial calcification lined by stratified squamous
epithelium. No malignant findings were observed in the

cyst wall or cyst fluid. Ten months have passed since the
operation; there has been no recurrence and the level of
CA 19-9 has normalized (Figure 2). The diaphragm was

F I G U R E 1 (A) Chest x-ray shows decreased radiopacity of the right lower lung field. (B–D) Enhanced chest computed tomography images show a
cystic mass with no contrast enhancement measuring 18 � 17.5 � 12.8 cm in the right thoracic cavity. Mass effects of the lower lobe of the right lung and
liver (white arrow) and partial calcification (yellow arrow) are also revealed. (E, F) Chest magnetic resonance imaging suggests a cystic tumour, but it was
difficult to identify until the origin could be determined

F I G U R E 2 (A) The boundary of the cyst was unclear from the diaphragmatic surface, suggesting intramuscular development. (B) When the diaphragm
was incised using the vessel sealing system, brown debris was found in the cyst. (C, D) Muscle layers of the diaphragm and the cyst wall were strongly
adhered (yellow arrows), which were resected together (white arrows). (E) The defect of the diaphragm was repaired using Gore-Tex™ expanded
polytetrafluoroethylene patch to prevent diaphragmatic hernia. (F) Histologically, it was a single tufted cyst measuring 14.5 � 14.5 cm, and no obvious
malignant findings were observed
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incised and brown fluid with a foul smell was yielded
(Fig. 2A, B). The cyst wall together with the densely
adhered diaphragmatic muscle layers were resected. The
defect of the diaphragm measuring about 12 � 10 cm was
repaired using a 2 mm thick Gore-Tex™ expanded Poly-
tetrafluoroethylene (ePTFE) patch (W. L. Gore & Associ-
ates, Delaware, United States) (Fig. 2C, D, E, F).

DISCUSSION

BCs are congenital anomalies that occur during the embry-
onic period due to abnormal germination or invasion of
the foregut. The cysts occur most often in the posterior
mediastinum and may occur ectopically in the neck or
retroperitoneum; however, they are extremely rare in the
diaphragm.1 Diaphragmatic BCs are characterized by
(1) predominantly on the left (71.4%), (2) in women (57%)
and (3) in the vertebro-phrenic angle (70%).1,2 The average
size has been reported as 6.19 � 2.58 cm, with the maxi-
mum reported size as 10 cm.2 Based on the above-
mentioned facts, it is exceedingly rare for a BC with a
diameter of 18 cm (histologically 14.5 cm) to develop
within the right diaphragm as in this case. However, there
were no obvious infection or malignant findings, and the
cause of growth was unclear.

MRI is useful as an adjunct to diagnosis and is rec-
ommended to exclude teratomas and neoplastic cystic
lesions.3 In addition, it is known that the level of CA 19-9 is
elevated in BCs as in this case, and it has been suggested that
CA 19-9 may be useful in the diagnosis.4 However, histo-
pathological assessment is the only approach to achieve a
definitive diagnosis. In this case, cyst aspiration was per-
formed for the purpose of diagnosis, but it may be unneces-
sary, considering the risk of infection. Complete resection of
the cyst wall is indicated for both diagnostic and therapeutic
purposes because of the possibility of malignancy and risk of
secondary infections.2,3

The most common surgical approach is posterior lat-
eral thoracotomy (47.4%) and the most common recon-
structive method is primary closure (69.2%).2 While there
are reports that thoracoscopic resection is possible, there
are also reports of using Gore-Tex™ ePTFE patch to
repair the diaphragmatic defect, suggesting that it is neces-
sary to select a surgical method and approach specific for
each case. In this case, we first attempted to remove the
cyst wall through thoracoscopic surgery. However, the cyst
was large and strong adhesions to the diaphragmatic
muscularis could have resulted in incomplete resection of
the cyst wall. Therefore, diaphragmatic resection was per-
formed under thoracotomy to ensure curability, and

diaphragm reconstruction was performed using a patch to
prevent diaphragmatic hernia. The approach and repair
method are defined by the size, location of the cyst (dia-
phragm surface, inside, edge, centre, etc.) and the modes
of diaphragmatic reconstruction. According to previous
reports, diaphragmatic defects with size ≤5 cm tend to
require primary closure by thoracoscopic surgery, and
those ≥10 cm tend to require patch repair under thoracot-
omy.1,5 However, there is no consensus on the optimal
approach and method due to the rarity of cases.5 There-
fore, it is important to select the surgical procedure that
provides optimal curability and safety in each case.
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