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PULMONARY ADENOCARCINOMA – IMAGISTIC FEATURES (Abstract): Pulmonary adeno-
carcinoma in Romania is the second frequency after squamous cell carcinoma (42%). The aim of 
the study was to identify the main imaging features of this type of neoplasia. Material and methods: 
In the period 2014-2016, were evaluated using thoracic radiograph and thoracic computer tomog-
raphy 62 patients with pulmonary neoplasm, histopathological type - adenocarcinoma. Results: 
Adenocarcinoma was most commonly diagnosed in males (67.74%), aged less than 60 years 
(59.67%). Both lungs were affected in approximately equal proportions, and the upper lobe seg-
ments were most often interested. Peripheral development was the major one (80.64%); tumor 
structure and pleural invasion were better assessed by the CT exam compared to the radiographic 
exam. Secondary lesions were localized to the pulmonary, hepatic, adrenal and cerebral levels. 
Conclusions: Adenocarcinoma is often radiologically diagnosed as the solitary peripheral node. 
Pleural invasion is a frequent radiographic sign. The structure and the invasive characters of the 
tumor are best evaluated by the CT exam. Keywords: ADENOCARCINOMA, PLEURAL INVA-
SION, COMPUTER-TOMOGRAPHY

INtROductION 
In Romania, pulmonary adenocarcinoma is 

the second most frequent (42%) after squamous 
cell carcinoma and is the predominant histo-
logical subtype in the USA (50%) and the Eu-
ropean Union (30-45%) (1,2). Among the forms 
of broncho-pulmonary cancer, adenocarcinoma 
has the highest prevalence among young men 
(<50 years) and female gender regardless of 
age, non-smokers and former smokers (3,4). 

The origin of adenocarcinomas is peripheral, 
coming from the small bronchial epithelium or 
the glands of bronchial mucous membranes in-
cluded in old fibrosis or scars. Adenocarcinoma 
has a relatively slow growth rate; frequently 
involving the pleura, the tumor can  produce 
secondary determinations in the pleural cavity, 
which can mimic a mesothelioma (5). Metas-
tasis are usually situated in early stages into the 

loco-regional lymph nodes, and then most fre-
quently to the central nervous system (5-10). In 
approximately 75% of cases adenocarcinoma 
occurs at the periphery of the lungs parenchyma 
(often the asymptomatic), the radiographic exam 
is the method of choice used  for diagnosis.

The term “scarring carcinoma” is used for 
adenocarcinomas that occur in association with 
chronic scars of the lungs (scleroderma, rheu-
matoid arthritis, sarcoidosis, tuberculosis, in-
terstitial pneumonia, other necrotizing pulmo-
nary diseases), and neoplasia is likely to develop 
as a result of pulmonary lesions determined by 
the underlying disease (11). The tumor has a 
slight sensitivity to chemo and radiotherapy. 
The aim of the study was to highlight the imaging 
features (radiographic method and computer 
tomography) of this histopathological type of 
broncho-pulmonary neoplasm.
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mAtHERIAL ANd mEtHOdS
During 2014-2016, 62 patients with lung 

adenocarcinoma were enrolled in the Oncology 
Clinic of IRO Iasi. Patients had previous admis-
sions in various pneumophysiology clinics, 
where the clinical diagnosis of bronchial-pul-
monary cancer was established, which was then 
confirmed by an anatomo-pathological exami-
nation.

All patients initially performed thoracic ra-
diographs (front and profile incidences) fol-
lowed by intravenous toraco-abdominal CT 
examinations (according to the current guide-
lines of the American Society for Clinical On-
cology, liver and adrenal glands were also 
scanned to assess metastasis at this level) .

In patients with clinical and paraclinical ex-
aminations, which leaded to the suspicion of 
secondary lesions with various localizations, was 
performed targeted CT examinations (cranio-
cerebral, bone, abdominal). The imaging ex-
aminations were performed in the Radiological 
Clinic of “Sf. Spiridon “Iasi, after the informed 
consent of the patients.

RESuLtS 
The average age of patients at the time of 

diagnosis was 54 years, ranging from 35 to 78 
years; 37 patients (59.67%) were diagnosed 
with adenocarcinoma at age less than 60 years. 
From the studied group 42 (67.74%) were men 
and 20 (32.25%) were women.

Adenocarcinoma was located approximately 
in the equals proportions of the level of the right 
lung (52%) and of the left lung (48%); upper 
lobes were most often interested: upper right 
lobe 24 patients (38.70%), upper left lobe 20 
patients (32.24%). With the help of the imaging 
exams (thoracic radiographs and thoraco-ab-
dominal CT), the tumor characteristics were 
appreciated: central/peripheral development, 

homogeneous/ non-homogeneous structure, 
pleural involvement (pleurisy/invasion), intra-
tumoral calcifications (tab. I).

The imaging explorations were able to as-
sess the presence of other pleuro-pulmonary 
lesions associated with neoplastic pathology: 
5 patients (8.06%) had tuberculous sequelae 
and 4 patients (6.45%) had fibrotic changes in 
the lung parenchyma associated with bronchi-
ectasis.

Of the study group, 38 patients (61.29%) 
experienced one or more types of secondary 
lesions: pulmonary 28 patients (45.16%), he-
patic 12 patients (19.35%), brain 8 patients 
(12.90%), bone 4 patients (6.45%), adrenal 
glands 4 patients (6.45%).

dIScutIONS 
Adenocarcinoma is originating from epithe-

lial cell cover of small bronchi has a periph-
eral development, our study is confirming data 
from the literature. The radiographic examina-
tion (fig. 1) diagnosed with the same accuracy 
the peripheral (most frequent) or central loca-
tion of lung cancer as the CT exam (fig. 2). 

The structure of the lesion, with the identi-
fication of areas of necrosis and intratumoral 
calcifications, was better evaluated in the CT 
examination (using densitometric measurements 
in the tumor mass and the behavior of the tumor 
tissue at the intravenous administration of the 
contrast substance). Although intratumoral cal-
cifications occur more frequently in squamous 
cell carcinoma (12), in this study the calcifica-
tions were identified in 6.45% of patients. The 
peripheral development of the lesion is a favor-
ing factor for pleural involvement, often asso-
ciating lesions of pleural infiltration, pleural 
effusion, pleural retraction (13).

While the radiographic examination only 
identified pleural effusions (19.35% of cases), 

TABLE I
Pulmonary adenocarcinoma – imagistic features

Radiography  
 no (%)

ct  scan 
 no (%)

Lung cancer - central form 12 (19,35%) 12 (19,35%)
Lung cancer -  peripheric form 50 (80,64%) 50 (80,64%)
Homogenous structure 60 (96,77%) 50 (80,64%)
Non-homogeneous structure (necrosis) 4 (6,45%) 12 (19,35%)
Pleural involvement (pleurisy/ infiltration) 12 (19,35) 24 (38,70%)
Intratumoral calcifications 2 (3,22%) 4 (6,45%)
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A B
Fig. 1. Radiographic aspects of adenocarcinoma: (A) peripheral form; (B) central form.

BA
Fig. 2. The computer-tomographic aspect of adenocarcinoma: (A) peripheral form (with pleural 

invasion); (B) central form.

BA
Fig. 3. Adenocarcinoma with pleural invasion: (A) upper left lobe peripheral neoplasm; (B) upper 

right lobe peripheral neoplasm.

the CT examination revealed all signs of pleural 
invasion (38.7% of cases) (fig. 3). In some 
cases on the  thoracic radiography, postero-
anterior incidence, the tumor seemed to de-
velop distantly from the thoracic wall, the com-

puter tomography identified signs of pleural 
retraction given by the very fine extensions of 
the tumor, which reached the visceral pleura 
(fig. 3, B).

Although pleural disease was diagnosed in 
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more than 1/3 of patients, there were no evi-
dence of signs of bone invasion (ribs, vertebral 
bodies).

Regarding secondary lesions, the data from 
the literature show that adenocarcinoma pro-
duces very often extrathoracic metastases (8,9). 
In our study, secondary determinations were 
common (61.29% of cases), pulmonary metas-
tases occurring at the same frequency as ex-
trathoracic metastases (fig. 4).

Among extrathoracic sites, liver metastases 
were the most common. Adenocarcinoma is 
known as “scarring carcinoma” when is associ-
ated with fibrous lesions in chronic lung dis-
ease. Of the study group, 9% of patients had 
fibrous sequelae, half of them had a history of 

pulmonary tuberculosis.
Patients included in the study did not expe-

rience paraneoplastic syndromes; data from 
the literature show an association of adenocar-
cinoma with paraneoplasic manifestations of 
cutaneous and musculoskeletal manifestations 
in less than 10% of cases (14).

cONcLuSIONS 
Adenocarcinoma occurs most frequently at 

the periphery of the pulmonary parenchyma, 
being imagistically diagnosed as a solitary pe-
ripheral node. It often invades the pleura, often 
causes pulmonary and liver metastases, the 
loco-regional extension and distance being best 
evaluated by CT examination.
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Fig. 4. Adenocarcinoma associated with metastases: (A) pulmonary; (B) liver and adrenal glands 
bilateral;  (C) right adrenal gland.
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