
Abstract. Background: Pulmonary cystadenoma is a very
rare benign tumor of the lung with slow growth rate and most
often, asymptomatic. Case Report: We present the case of a
58-year-old patient admitted in the hospital for coughing with
hemoptoic sputum. Standard thoracic radiography revealed
a 4/5 cm macronodular opacity in the right inferior lobe,
paracardiac. Thoracic computed tomography (CT) with
contrast discovered a 3.8/4.7 cm homogenous mass in the
right inferior lobe. After intraoperative assessment of the
lesion a lower right lobectomy with mediastinal and local
lymphadenectomy was performed. Conclusion: Pulmonary
mucinous cystadenoma is one of the primary pulmonary
mucinous cystic neoplasia (PMCT) alongside PMCT of low
malignancy and pulmonary mucinous cystadenocarcinoma
(PMCAC). Because of this and because of the clinical and
imagistic similarities between these main entities, establishing
a preoperative diagnosis becomes very difficult. Therefore,
histopathological and immunohistochemistry studies are
mandatory in order to establish the correct diagnosis.

Pulmonary mucinous cystadenoma (PMC) is a benign tumor
rarely found in the lung. It is more frequently found in women
in the ovaries, breasts, liver, and urinary bladder or
retroperitoneal (1-3). The first described case of a PMC
belongs to Eck in 1969 (4), however, in 1978, Sam Brooke
Goward described a separate pathological pulmonary entity –
primary pulmonary mucinous cystadenoma neoplasia
(PMCN). Several pathologies have been included in this
category (PMCN) under different names: mucinous cyst tumor
(MCT), mucinous cyst, mucinous cyst tumor of low
malignancy, mucinous cystadenocarcinoma (MCAC).
However, the most important entities are pulmonary mucinous
cystadenoma (PMCA), PMCT of low malignancy and
PMCAC. PMCN has clear histological criteria, which allows
differentiation between other types of primary or secondary
mucinous tumors. The 2015 WHO classification of pulmonary,
pleural, thymus and heart tumors has not fully cleared the
terminology used for mucinous cyst adenocarcinoma, this
entity being included in the colloid adenocarcinoma category
(5). In this study, we present a case of pulmonary mucinous
cystadenoma discovered intraoperatively, in which we
encountered difficulties in the preoperative diagnosis. 

Case presentation

A 58-year-old patient with a history of smoking (23 AP) was
admitted into the hospital for hemoptysis and physical
weakness, which increased in the last 3 weeks prior to
admission. Chest radiography revealed the presence of a 4/5
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cm macronodular opacity of subcostal intensity, with
undefined limits. Bloodwork discovered a mild anemia, with
no other modified parameters in biochemistry and clotting
tests.  
Thoracic and superior abdomen computed tomography

(CT) scan with contrast (Figure 1) discovered a 38/47 mm
dense, homogenous mass with irregular shape in the right
lower lobe, as well as enlarged hilar and subcarinal lymph
nodes. No secondary lesions were identified in the liver or
adrenal glands. Both CT and chest radiography pointed the
diagnosis to a primary pulmonary tumor of the right lower
lobe, possibly malignant, given the presence of enlarged
mediastinal lymph nodes and the smoking status of the
patient. 
Bronchoscopy did not identify any endobronchial

modifications with the exception of erythematous mucosa of
the bronchus, which is specific for chronic bronchiectasis.
Lung volume tests revealed a slightly diminished forced
expiratory volume (FEV) and forced vital capacity (FVC).
Electrocardiogram and echocardiography were within normal
limits, with no significant modifications.  
Surgery was performed using an antero-lateral thoracotomy

with access through the fifth intercostal space, discovering an
elastic, renitent mass in the right lower lobe without affecting
the visceral pleura. We performed a pneumotomy and
attempted dissection of the mass (Figure 2). We discovered the
presence of a 3/4 cm encapsulated, gelatinous pulmonary
mass, which appeared more as a cystic mass. Mediastinal
inspection also revealed the presence of enlarged paratracheal,
hilar and paraesophageal lymph nodes. Based on these
findings, after closing the pneumotomy, a right lower
lobectomy with mediastinal lymphadenectomy was performed.
Postoperative evolution was favorable, with no complications
and with full reexpansion of the remaining lung; patient was
discharged after seven days of hospital stay.
Histopathological examinations of the surgical specimen

identified a cystic mass with a diameter of 4 cm with mucous
contents. The walls of the mass were thin, transparent,
smooth, with a few dilated bronchus surrounding the tumor.
Microscopic examination identified pulmonary tissue with
modified architecture through benign proliferation, the tumor
wall covered in cylindrical/cuboidal epithelium with high
secretion of mucin along with focal giant cell reaction. The
cyst wall was also covered with cylindrical/cuboidal
epithelium with hyperchromatic nuclei and basophilic
cytoplasm, with no cell atypia. Adjacent pulmonary
parenchyma presented as an organizing pneumonia as well
as a dilated bronchus with ulcerated epithelium and
thickened walls. All examined lymph nodes were between
0.8 and 1.5 cm and presented follicular hyperplasia,
anthracosis and sinus histiocytosis. Histopathological
examination concluded that the lesion appeared as a
pulmonary mucinous cystadenoma (PMCA) (Figure 3). 

Immunohistochemistry performed on the resected specimen
identified intense positive reactions for cytokeratin 7 and 20
(CK7 and CK20) as well as a slight positive reaction for
AE1/AE3 (high molecular weight keratin/low molecular
weight cytokeratin). Test was negative for cancer antigen 125
(CA125), carcino embryonic antigen (CEA) and thyroid
transcription factor 1 (TTF-1). Immunohistochemistry findings
pointed towards a benign pulmonary lesion. 
Patient follow up through thoracic radiography and

thoracic CT scan after 6 months and 1 year did not show any
signs of recurrence. 

Discussion

Being a rare pathology, there are few cases of PMCA in the
literature. Preoperative diagnosis is difficult to establish,
especially since 90% of the tumor volume consists of mucin
(6), as was the case for the patient presented, with the lesion
being discovered intraoperatively. In most cases, PMCA is
asymptomatic (68% of cases) and the most common
symptoms are coughing (14% of cases), hemoptysis (5% of
cases) and recurrent pneumonia (7). PMCA consists of
unilocular, occasionally multilocular cysts filled with mucus
and enclosed by a fibrous capsule (8). However, PMCA is a
lesion with an uncertain natural history, which is why it must
be taken seriously (9). 
Some authors have established a series of histological

criteria that define PMCN: cystic gross appearance with or
without a fibrous wall; solitary well circumscribed lesions in
the lung parenchyma with no evidence of carcinoma in situ in
the bronchial mucosa to suggest endobronchial origin of the
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Figure 1. Thoracic computed tomography view of the lesion.



tumor; greater than 90% of the tumor bulk made of mucin,
neoplastic epithelial cells are mucin-producing cells that can
be floating in the mucin or lining the fibrous wall; no other
primary mucinous malignant process after intensive clinical

workup (7). During the differential diagnosis of PMCA,
bronchial cystadenoma must be considered; while PMCA is a
unilocular or multilocular cyst filled with mucus, surrounded
by a fibrous capsule, bronchial cystadenoma is frequently
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Figure 2. Intraoperative discovery of the lesion after pneumotomy.

Figure 3. Histological view of the resected pulmonary lesion using hematoxylin-eosin staining at ×4 and ×40 magnification. 



endobronchial as a well-defined, solitary tumor, visible during
bronchoscopy. Histological components consist of
mucosecretant cells of the trachea-bronchial seromucinous
glands (8). Although pulmonary cystadenomas are located in
the lung parenchyma (8, 10), there has only been one
described case of a peripheral bronchial cystadenoma, which
brought up a very difficult differential diagnosis (11). 
Differential diagnosis must also include other non-

neoplastic lesions such as bronchogenic cyst, congenital
adenomatoid malformation or postinfectious bronchogenic
cyst; all of which present with areas of mucous epithelium
covered with ciliated columnar epithelium (12, 13). In the
case of bronchogenic cysts, cartilaginous areas and
seromucinous glands can be found in the cyst wall (9). On
the other hand, pulmonary cystic adenomatoid malformations
appear during the juvenile stage and are most times cystic
lesions; histology usually identifies smooth muscular fibers
in the cyst wall with the epithelium formed of columnar or
cuboidal cells (9). 
Congenital cystic adenomatoid malformation, especially

type 1, is capable of extracystic mucinous proliferation
similar to that of bronchoalveolar mucinous carcinomas, with
some authors considering it a precursor for this type of
neoplastic lesion (14). However, mucinous cystadenoma
must first be differentiated from pulmonary mucinous tumor
of low malignancy (PMCT) and pulmonary mucinous
cystadenocarcinoma (PMCAC). Further lesions that must be
differentiated are mucoepidermoid carcinoma, mucinous
bronchoalveolar carcinoma or other types of metastatic
mucinous ovarian or pancreatic tumors (7, 10, 15, 16).
PMCT are extremely rare tumors that present as a gelatinous

mass with areas of cellular atypia, which resemble a pulmonary
mucinous adenocarcinoma, but with a much more favorable
outcome, with no local recurrence or distant metastases (10,
17). Furthermore, this type of lesion is not associated with local
invasion, with the exception areas with a malignant cytology
in the cyst wall (9). Some authors consider pulmonary
mucinous cysts of low malignancy to have a good prognosis
and must be differentiated from pulmonary adenocarcinomas
(18, 19). Even so, there has been one study reporting
recurrence of low malignancy lesions when using limited
surgical resections (20). Immunohistochemistry shows these
types of lesions to have a strong expression for CK20 and a
weaker one for CK7 (21). 
Regarding pulmonary mucinous adenocarcinoma, there have

been cases with bilateral multifocal cystic lesions (22-24).
Some authors consider PMCAC to be a cystic presentation of
a mucin productive pulmonary adenocarcinoma, with a much
higher incidence compared to PMCA (25, 26). 
Histological differentiation from other pulmonary

metastatic cystic mucoid lesions is difficult to establish. In
these situations, immunohistochemistry examinations are
fundamental. Pulmonary mucinous cyst neoplasia is positive

for CK7, CK20 and CDX-2 and negative for CA125, D2-40,
and WT-1. Ovarian cyst neoplasia is positive for CA125 and
negative for CK20. Histologically, PMCA is the equivalent
of ovarian and pancreatic mucinous cystadenoma with the
exception of the stroma (fibrous stroma in PMCA versus
ovarian stroma) (3). 
There have been forms of multifocal pulmonary mucinous

cystic neoplasia described with ovarian type stroma that
appears positive for AE1/AE3, EMA and CK7 and negative
for CK20 and CK19 (1). However, pulmonary mucinous cyst
adenocarcinoma appears positive for CK7, related homeobox
gene 2 (CDX2), CA, TTF-1 and CK20 (2, 22, 27). In the case
of primary mucinous cyst neoplasia, immunohistochemistry is
positive for AE1/AE3 and CK7 and negative for CK20 (7).
PMCA has a low expression of the proliferating cell nuclear
antigen (PCNA) marker, MIB1 gene and CAE (28). Because
a diagnosis of PMCN is difficult to establish, some authors
tried using positron emission tomography with 2-deoxy-2-
[fluorine-18]fluoro- D-glucose integrated with computed
tomography (PET-CT 18F-FDG). This revealed low and
diffuse capture in the pulmonary lesion, but much more
intense in the hilar and paratracheal lymph nodes, especially
in cystadenocarcinomas (29). In other cases, capture was
intense in the solid portion of the lesion wall and significantly
lower in the cystic part (26). There have also been cases of
PMCA discovered using Pet-F-FDG/CT with high capture of
18F-FDG, mimicking lung cancer (30, 31). In order to
establish a preoperative histological diagnosis, some authors
resorted to a CT guided fine-needle aspiration biopsy (32).
Few cases are like this due to the low number of neoplastic
cells compared to the high quantity of mucin (33). 
In the case presented, PET F-FDG/CT or CT guided

biopsy was not used, considering that it would not assist the
preoperative diagnosis. Intraoperatively, once the lesion was
identified as a PMCT, right lower lobectomy with hilar and
mediastinal lymphadenectomy was performed. 
Many authors recommend early and complete resection of

pulmonary mucinous cysts due to their risk of malignant
transformation or masking a borderline lesion (9, 34). There
have been cases of recurrent PMCA after 20 years, especially
when anatomical resections were not performed (35). A
series of authors suggest long-term monitoring of patients
with PMCN, especially since the evolution of this type of
pulmonary pathology is not yet completely understood (16).
Prognosis for these patients is usually good, with

recurrence being rare and metastases from malignant lesions
being exceptional. Depending on the local status, resection
of these lesions can also be minimally invasive (6).

Conclusion

In conclusion, PMCA is a rare benign lesion with a yet
unknown possibility of malignant transformation. Diagnosis
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of PMCA and implicitly of PMCN is difficult to establish
preoperatively. When presented with such a case, complete
resection with local lymphadenectomy is preferred, even if
the lesion turns out to be benign. 
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