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An adult patient with congenital pulmonary airway malformation

and an esophageal cyst
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Abstract: Combined occurrence of both congenital pulmonary airway malformation (CPAM) and

esophageal cyst is rare and its diagnosis requires a carefully pathologic examination. Differential

diagnoses include malignant neoplasms of pulmonary origin, pulmonary inflammatory pseudotumor,

bronchogenic cysts and other congenital lesions of esophagus and lung. This paper presented a rare case

report of a 31-year-old adult male with combined type III CPAM and an esophageal cyst. The patient

was misdiagnosed and treated for pneumonia and tuberculosis before being admitted to our hospital. To

eliminate symptoms and make an accurate diagnosis, the patient received a right upper lobectomy and

a complete excision of the cyst lesion via thoracotomy. The patient remained uneventful during 1-year

follow-up observation.
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Introduction

Congenital pulmonary airway malformation (CPAM), also
referred to as congenital cystic adenomatoid malformation
(CCAM), is a rare, non-hereditary abnormality resulting
from the cessation of bronchial maturation and concomitant
overgrowth of mesenchymal elements (1). CPAM produces
an adenomatoid appearance during the sixth and seventh
weeks of fetal development. Most CPAM cases are found
in neonates or infants, but only a few patients remain
asymptomatic until later life. Congenital esophageal cyst
is a rare anomaly that occurs during early embryonic
development and usually stays in the wall of esophagus or
overlies upon the para-esophageal area in the mediastinum.
We reported an adult male synchronous with an esophageal
cyst and type III CPAM. The main part of the esophageal
cyst was located in the lung and in contact with the
esophagus simultaneously. To the best of our knowledge,
there has been no report of a patient synchronously
suffering from both of the above rare abnormities.
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Case presentation

A 31-year-old adult male was admitted to our hospital with
an acute episode of fever as high as 38.4 °C and a history
of 15-year chronic cough and slight fever. There were no
symptoms of dysphagia, dyspnea and hemoptysis previously.
His past medical history was significant for pulmonary
infection with several times anti-infection treatments
administered to alleviate the repeated lung infections. In
addition, empirical anti-tuberculous treatment had been
implemented for about one year due to persistent lung
infiltrates detected by chest X-ray. However, anti-infection
and empirical anti-tuberculous treatments did not eliminate
neither the symptoms nor the lesion. On admission,
contrast-enhanced CT scans of the chest showed a mass
involving the posterior segment of the right upper lobe
(Figure 14), and a cystic lesion with an obscure border to
the neighboring bronchus and vessels which stayed on the
posterior side of the mid-segment bronchus (Figure 1B).
Thus, the infections of the right upper lobe and a bronchial
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Figure 1 Contrast-enhanced CT scans of the chest showed a mass (red arrows) involved the posterior segment of the right upper lobe (A),

and a cystic lesion (white arrow) with an obscure border to the neighboring bronchus and vessels which stayed on the posterior side of the

mid-segment bronchus (B).

cyst were initially considered. Preoperative right upper
lung biopsy revealed chronic inflammation. To eliminate
the symptoms and make an accurate diagnosis, the patient
then received a right upper lobectomy and a complete
excision of the cyst lesion via thoracotomy. Inside the
resected right upper lobe, a 4.0 cm x 3.0 cm x 2.5 cm solid
mass was found. Near the right hilum, there also existed
a3.5cm x 2.0 cm x 2.0 cm cyst which was full of light
yellow mucoid fluid. Microscopically, the cyst lesion was
covered with stratified squamous epithelium, beneath which
a double muscular layer existed which lacked of cartilage
(Figure 24). The resected solid mass was characterized
by developmental abnormality of the lung including poor
organized bronchi and blood vessels, and fibrous tissue
and small blood vessels hyperplasia (Figure 2B). Multiple
small cysts of different sizes were lined by cuboidal or low
columnar epithelium. The walls of these small cysts were
composed of hyperplastic fibrous tissues instead of smooth
muscles (Figure 2C,D). According to the above typical
histopathological features, the ultimate diagnosis was type
IIT CPAM associated with an esophageal cyst. The patient
had an uneventful post-operative course, was discharged
home on the 7th post-operative day and remained
uneventful during the 1-year follow-up observation without
any complications.

Discussion

CPAM is categorized according to the Stocker ez al. (2).
Type I CPAM is characterized by single or multiple
cysts more than 2 cm in diameter, which is lined by
pseudostratified ciliated columnar epithelium and along
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with mucous cells. Type II CPAM consists of multiple
terminal bronchiolar-like uniform cysts smaller than 2 em
in diameter, which is lined by cuboidal to columnar
epithelium. Type III CPAM is defined as solid masses
with multiple small cysts and consists almost entirely of
bronchiolar elements lined by partly ciliated cuboidal
epithelium. The new classification system was added type
0 and IV but is not widely applied because type 0 is very
difficult to differentiate from bronchogenic cyst, and the
similarities between type IV and cystic pleuropulmonary
blastoma may result in misdiagnosis (3).

Adult CPAM patients are uncommon, especially for
CPAM type III (4). In this report, the patient exhibited
chest discomfort and repeated pulmonary infection until
he was 16 years old, and the initial diagnosis was chronic
pneumonia and tuberculosis. Most cases of CPAM are found
in neonates or infants. Nevertheless, a minority of patients
remain asymptomatic for years until a bout of recurrent
chronic pneumonia resulting in fibrotic changes, cavity
lesions or effusion presentations detected by radiology.
These features can subsequently lead to misdiagnosis of
chronic pneumonia and tuberculosis. According to the
Stocker (2) classification, type III CPAM is more commonly
reported in stillbirths and is thought to have a worse
prognosis (5). In contrast to the poor prognosis of type
III CPAM, our case grew up to be healthy and showed no
impairment during exercise instead of progressive cardiac
failure, and the development of fetal hydrops or intra-
uterine demise. We speculate that the type III CPAM lesion
in our case might have spontaneously regressed but had
not disappeared completely, or fewer cells in embryonic life
were affected to produce the relatively small lesion, which
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Figure 2 The cyst lesion was covered with stratified squamous epithelium, beneath which a double muscular layer existed which lacked of

cartilage (A, HE, x30); the resected solid mass presented as a developmental abnormality with poorly organized bronchi, and blood vessels,

fibrous tissue and small blood vessels hyperplasia (B, HE, x30); the resected solid mass revealed multiple small cysts of different sizes, which

were lined by cuboidal or low columnar epithelium. The cysts wall lacked smooth muscle beneath the epithelium (C,D, HE, x30).

could also explain the relatively good prognosis. In addition,
we may coincidently present an infrequent case in which a
patient suffering from type III CPAM survived by means
of conservative management other than surgical treatment
during the pre-natal period.

Esophageal cysts involving the right upper lobe bronchus
have been reported by Song et al. (6). The esophageal cyst
of our case stayed on the posterior side of the mid-segment
bronchus and was mainly ectopic in the right lung, resulting
in the differential diagnosis between an esophageal cyst and
a bronchogenic cyst remains a challenge for radiologists
before surgery. In our case, the CT scans were somewhat
misleading. Pathologic examination is the most appropriate
manner to establish an accurate diagnosis. In the cyst
lesion of our patient, the pathological investigations of the
stratified squamous epithelium and the two layers of smooth
muscle wall without cartilage and glands are consistent
with an esophageal cyst. Contrastingly, the most specific
microscopic features of a bronchogenic cyst are the wall
which is composed of glands, hyaline cartilages, elastic
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tissues and a single layer of muscle.

The incidence of malignant transformation of CPAM is
reportedly between 1% and 3% (7). Associated malignancies
with CPAM include rhabdomyosarcoma, pulmonary
blastoma and bronchioloalveolar carcinoma. According to
the available literature, there have been no previous reports
on the relationship of type III CPAM with malignancy.
We speculate that the extremely poor prognosis of type
IIT CPAM contributes to the negligible risk for malignant
transformation. Types I, IT and IV were reported to have a
relationship with malignancy. Also, there is overlap between
type IV CPAM and type I PPB on pathology. Potential
misdiagnosis is with PPB for type IV CPAM and pathologic
analysis of the specimen is reliable. A few cases of malignant
transformation have also been reported in patients with
esophageal cyst and surgical treatment is recommended
even in asymptomatic patients (6).

Complete resection is associated with excellent outcome
for CPAM and esophageal cyst. Surgery remains the
cornerstone treatment for symptomatic patients (8).

Ann Transl Med 2019;7(16):396 | http://dx.doi.org/10.21037/atm.2019.06.67



Page 4 of 4

However, the management of asymptomatic CPAM and
esophageal cyst is controversial. Some authors (9,10)
supported early surgical treatment for asymptomatic
patients as they present better short-term surgical outcomes
than symptomatic children, and the long-term natural
history of CPAM and esophageal cyst is not well defined.
However, those against surgery (10) argue that surgical risk
is unreasonable in the large majority of children with small
CPAM who remain totally asymptomatic into adulthood.
Therefore, elective surgery should be based on multiple
factors and a case-by-case decision.
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