
Contents lists available at ScienceDirect

Lung Cancer

journal homepage: www.elsevier.com/locate/lungcan

Review

Wolf in Sheep’s Clothing: Primary Lung Cancer Mimicking Benign Entities

Annemie Snoeckxa,⁎, Amélie Dendoovenb, Laurens Carpc, Damien Desbuquoita,
Maarten J. Spinhovena, Patrick Lauwersd, Paul E. Van Schild, Jan P. van Meerbeecke,
Paul M. Parizela

a Department of Radiology, Antwerp University Hospital and University of Antwerp, Wilrijkstraat 10, 2650 Edegem, Belgium
b Department of Pathology, Antwerp University Hospital and University of Antwerp, Wilrijkstraat 10, 2650 Edegem, Belgium
c Department of Nuclear Medicine, Antwerp University Hospital and University of Antwerp, Wilrijkstraat 10, 2650 Edegem, Belgium
d Department of Thoracic and Vascular Surgery, Antwerp University Hospital and University of Antwerp, Wilrijkstraat 10, 2650 Edegem, Belgium
e Department of Thoracic Oncology, Antwerp University Hospital and University of Antwerp, Wilrijkstraat 10, 2650 Edegem, Belgium

A R T I C L E I N F O

Keywords:
lung cancer
pulmonary nodule
computed tomography
18F–fluorodeoxyglucose positron emission
tomography

A B S T R A C T

Lung cancer is the most common cancer worldwide. On imaging, it typically presents as mass or nodule.
Recognition of these typical cases is often straightforward, whereas diagnosis of uncommon manifestations of
primary lung cancer is far more challenging. Lung cancer can mimic a variety of benign entities, including
pneumonia, lung abscess, postinfectious scarring, atelectasis, a mediastinal mass, emphysema and granuloma-
tous diseases. Correlation with previous history, clinical and biochemical parameters is necessary in the as-
sessment of these cases, but often aspecific and inconclusive. Whereas 18F-fluorodeoxyglucose (18F-FDG)
Positron Emission Tomography is the cornerstone in staging of lung cancer, its role in diagnosis of these un-
common manifestations is less straightforward since benign entities can present with increased 18F-FDG-uptake
and, on the other hand, a number of these uncommon lung cancer manifestations do not exhibit increased
uptake. Chest Computed Tomography (CT) is the imaging modality of choice for both lesion detection and
characterization. In this pictorial review we present the wide imaging spectrum of CT-findings as well as
radiologic-pathologic correlation of these uncommon lung cancer manifestations. Knowledge of the many faces
of lung cancer is crucial for early diagnosis and subsequent treatment. A multidisciplinary approach in these
cases is mandatory.

1. Introduction

With more than 1.8 million new annual cases and a case fatality rate
of> 90%, lung cancer is the deadliest cancer in men and women
worldwide. The disease burden of lung cancer remains still high and is
moreover likely to increase in the future [1]. Lung cancer imaging is
part of daily routine work in most radiology practices and this certainly
will be the case in the future. In symptomatic patients, lung cancer
typically presents as a pulmonary mass. Since the majority of patients is
diagnosed with clinical stage III or IV, metastatic disease (lymph nodes,
adrenal glands, liver,…) can often be diagnosed at the time of diagnosis
on chest CT [2]. With the widespread use of Computed Tomography
(CT) detection and recognition of the imaging features of early lung
cancers such as pulmonary nodules, nodule with ‘cystic airspace’ or
scar-like lesion, is gaining more attention [3]. Lung cancer can present

with a wide spectrum of CT-imaging findings and can mimic pneu-
monia, abscess, scarring, atelectasis, a mediastinal mass, emphysema-
tous changes and granulomatous diseases. Recognition of the typical
lung cancer cases of nodules and masses is often straightforward,
whereas diagnosis of these uncommon manifestations is far more
challenging. It is evident that correlation with previous history, clinical
and biochemical parameters is necessary. Unfortunately, these para-
meters are often aspecific and inconclusive. Whereas 18F-fluorodeox-
yglucose (18F-FDG) Positron Emission Tomography (PET) is the cor-
nerstone in staging of lung cancer, its role in diagnosis of these
uncommon manifestations is less straightforward since benign entities
can present with increased 18F-FDG-uptake and on the other hand, a
number of these uncommon lung cancer manifestations do not exhibit
increased uptake. Numerous techniques for tissue sampling are avail-
able, including bronchoalveolar lavage, bronchial brushing, bronchial
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and transbronchial biopsy (including endobronchial ultrasound-guided
transbronchial needle aspiration) and transthoracic needle biopsy.
Obtaining histopathologic proof in these uncommon manifestations is
far more challenging due to the unusual morphology (such as cavita-
tion, cystic airspace, miliary pattern, …), stressing the importance of
imaging.

The goal of this pictorial review is to present the wide spectrum of
CT-imaging findings as well as radiologic-pathologic correlation of
these uncommon lung cancer manifestations.

1.1. Looks like pneumonia

Lung cancer can present as a spiculated area of consolidation with
air bronchogram, mimicking pneumonia [4]. Findings of a consolida-
tion in a patient clinically presenting with fever should not mislead the
radiologist from the possible diagnosis of a tumour. Adenocarcinomas
can present with air bronchogram (Fig. 1) and internal bronchial ab-
normalities such as bubble like lucencies. Bronchial abnormalities that
are strongly associated with malignancy in nodules or small masses
include a bronchus obstructed abruptly by the tumour, a bronchus
penetrating into the tumour with tapered narrowing and interruption
and a bronchus that runs around the periphery of the tumour with in-
tact lumen [5]. Bronchial wall thickening proximal to the area of
consolidation and associated pleural thickening can point to the

diagnosis of infection rather than tumour [6]. A peripheral distribution
of the consolidation and presence of surrounding nodules is also more
indicative of tumour [7]. Molecular profiling in this type of lesions is
recommended since presence of an air bronchogram is associated with
activated Epidermal Growth Factor Receptor (EGFR) mutation [8].
Since pulmonary infections can show increased 18F-FDG-uptake and
adenocarcinoma can show low 18F-FDG-uptake, the role of 18F-FDG-
PET in these cases is limited [9,10].

Adenocarcinoma with predominant lepidic growth can present on
CT as persistent multiple confluent ground glass nodules (Fig. 2).
Ground glass is defined as increased attenuation of the lung par-
enchyma without obscuration of the pulmonary vascular markings on
CT [11]. Ground glass abnormalities can be the result of a wide variety
of interstitial and alveolar diseases, including opportunistic infections
(pneumocystis pneumonia, cytomegalovirus, herpes simplex virus,…),
chronic interstitial diseases (hypersensitivity pneumonitis, nonspecific
interstitial pneumonia,…), acute alveolar diseases (pulmonary edema,
adult respiratory distress syndrome, diffuse alveolar haemorrhage,…),
drug toxicity and adenocarcinoma with lepidic growth (formerly called
‘bronchioloalveolar cell carcinoma or BAC’) [12]. The latter should be
on the differential diagnosis list when findings persist after 3 months,
the ground glass abnormalities have a more nodular well-defined
morphology and/or more solid dense areas (‘part-solid’ aspect) are as-
sociated. Adenocarcinomas with predominant lepidic growth exhibit
little or even no uptake on FDG-PET in contrast to infectious causes
presenting as ground glass, who paradoxically have a higher glucose
uptake [9,13]. When diagnosis on initial imaging studies is doubtful,
short-term follow-up (one to three months) can give additional in-
formation and narrow down the differential diagnosis. Recently,
pneumonic type adenocarcinoma was integrated in the 8th edition of
the Tumour, Node and Metastasis (TNM) lung cancer classification. The
location of the areas of involvement defines the T or M category: T3 if
confined to one lobe, T4 if involving different lobes in one lung, and
M1a if involving both lungs [14].

1.2. Looks like an abscess

Lung cancer presenting as a relatively well-defined mass with in-
ternal hypodense aspect due to necrosis or fluid, can mimic a

Fig. 1. Axial CT-image in lung window setting (a) in a 55-year-old woman who presented
with cough and fever shows an area of consolidation in the right upper lobe. Note the
irregular air-filled bronchogram running through the consolidation. This finding is highly
suggestive of a tumour (rather than infectious consolidation), in particular adenocarci-
noma. Photomicrograph (b) shows an invasive adenocarcinoma with predominant acinar
growth in a desmoplastic stroma. Note the tumour surrounding the bronchus with tumour
ingrowth in the bronchial wall without mucosal extension (Hematoxylin Eosin (H-E)
stain; original magnification, x 100).

Fig. 2. 78-year-old man who presented with persistent cough. Axial CT-image in lung
window setting shows numerous ground glass nodules in the right lower lobe. Note the
preservation of normal lung architecture and pulmonary vessels running through the
lesions. Follow-up after 3 months showed persistence of the abnormalities. Diagnosis of
adenocarcinoma with lepidic growth was confirmed after transthoracic biopsy.
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pulmonary abscess. In particular this is the case for mucinous tumours
and cavitary lung lesions. Mucinous adenocarcinoma is a hetero-
geneous group of tumours that have the ability to produce mucinous
substances. The most common manifestation of a mucinous adeno-
carcinoma on imaging is that of consolidation, focal or diffuse [15].
Presentation of this tumour as a nodule or cystic mass with peripheral
enhancement and intralesional mucus is rare (Fig. 3). Due to the high
water content, mucus has a CT-attenuation and signal intensity on
Magnetic Resonance Imaging (MRI) similar to that of water. Moreover,
it does not enhance after intravenous contrast injection. Transformation
can occur in a chronic entrapped mucus collection: water is gradually
being reabsorbed and protein concentration increased. The density of
mucus will increase on CT, making differentiation with a solid mass
more difficult [16]. Mucinous tumours show no or only mild 18F-FDG-
uptake due to an abundant mucin component of the tumour [17]. When
patients present with a fluid-filled masslike lesion and clinical signs of
infection are absent, a mucinous tumour should be included in the list
of differential diagnoses.

Numerous lesions can present on imaging as a solitary cavitary lung
mass with air-fluid levels, including lung abscess, lung cancer, fungal
infections or haemorraghe into a cavity [4]. A cavity is an area within a
mass or nodule that is filled with gas and seen on radiographs or CT as a
lucency or low-attenuation area. Differentiation between a benign and
malignant solitary cavitary lung mass is challenging since both entities
can present with cavitation [18]. In the early phase, abscesses can
present as a cavitary mass with internal air-fluid levels caused by

necrotic lung tissue. Commonly encountered anaerobic organisms in
pulmonary abscesses include Klebsiella pneumoniae, Pseudomonas
aeruginosa, Staphylococcus aureus, Nocardia and Actinomyces species.
When chronic, lesions can have a more solid aspect. Cavitation in lung
cancer (Fig. 4) is relatively common and has been reported in 2-16% of
cases. It is more frequently found in squamous cell carcinomas (80%)
compared to other histologic subtypes [19,20]. Cavitary lung lesions
are being frequently described as “thick walled” or “thin walled”,
without specific definitions. The limited number of studies on wall
thickness date from the 80’s where measurements and evaluation of
wall thickness were performed on radiographs [21]. Upon today, wall
thickness is an imperfect tool to differentiate benignity from malig-
nancy [20]. Local (bone) destruction and infiltration, presence of en-
larged lymph nodes and continuous growth of a cavitary mass or con-
solidation should strongly suggest the diagnosis of a tumour rather than
infection [19,22]. Both entities show increased uptake on 18F-FDG-PET,
making PET less helpful for differentiating benign from malignant ae-
tiology [10,23]. In patients with a cavitary mass or consolidation with
internal air-fluid levels, correlation with clinical and biochemical
parameters is essential. When these do not suggest a possible infectious
cause, a more aggressive approach to obtain histopathologic proof may
be justified.

1.3. Looks like scarring

Lung scars may occur secondary to a number of causes including
tuberculosis, which is the commonest cause, as well as bronchiectasis,

Fig. 3. Axial contrast-enhanced CT-image (a) in a 72-year-old woman who presented with
a large lobulated hypodense lesion with only minor peripheral enhancement and no clear
soft tissue component. Also note the coarse peripheral calcifications. A lobectomy was
performed. Photomicrograph (b) shows abundant areas of mucus (green dots) and a single
cell layer of malignant mucinous epithelium lining these tumoral cavities (green arrows)
(H-E stain; original magnification, x 40).

Fig. 4. Axial CT-images in mediastinal window setting (a) in a 68-year-old man show a
heterogeneous thick walled cavitary lesion in the right lung apex with central necrosis
and air-fluid level. Images in bone window setting (b) clearly depict the cortical rib
erosion adjacent to the lesion (white arrow). This finding is highly suspicious for a tu-
mour. Histopathologic examination after transthoracic biopsy showed squamous cell
carcinoma.
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pulmonary infections, organizing pneumonia, trauma or infarction. The
pathogenesis of lung scar carcinoma is still unclear. Lung scar carci-
nomas (Fig. 5) preferably occur at the predilection sites of lung tu-
berculosis, in the periphery of the lung, close to the pleura [24]. Lesions
tend to be large with diameters more than 5.3 cm [25]. Diagnosis on
imaging of a lung cancer superimposed on pulmonary tuberculosis is
challenging and cannot be made on a single examination. Follow-up
and correlation with clinical aspects are essential. Enlargement of scar
tissue, large lobulated masses with spiculation, pleural retraction,
vessel convergence, surrounding ground-glass opacities and mediastinal
adenopathies could point out to a lung scar carcinoma [24]. Calcifica-
tions are common in scars and have no value in differentiating a scar
from a lung scar carcinoma. The presence of calcifications in a nodule
or mass does not ensure that the lesion is benign [26]. In addition to the
presence of a previous calcified scar (such as in tuberculosis), calcifi-
cations in lung cancer can be dystrophic in areas of tumour necrosis or
can be caused by calcium deposition within the tumour. The latter is
associated with the secretory function of the tumour as seen in muci-
nous adenocarcinoma [27]. Calcifications in a malignant tumour is
uncommon with prevalences reported around 6-7% [27]. Malignant
calcifications (Fig. 6) are more amorphous or punctate whereas benign
calcifications are more central, diffuse solid, laminated or popcorn-like.
Spiculated nodules with dystrophic calcifications in the lung apex
should not be mistaken for an apical scarring. Apical scarring has a
typical triangular wedge-shaped morphology with a predominant sub-
pleural localization. Calcified foci may occur and findings are often
bilateral. Asymmetric findings in the lung apices and a more nodular
aspect should raise concern and close monitoring in these cases is
mandatory [28]. Comparing follow-up examinations with the oldest
examination available will increase sensitivity to detect subtle changes,
indicating a possible malignant nature.

1.4. Looks like atelectasis

Atelectasis refers to collapse or incomplete expansion of lung par-
enchyma and is frequently encountered in radiology practice. Causes
are numerous and imaging findings depend on the underlying me-
chanism. Obstructive atelectasis has a particular imaging appearance,
referred to as “drowned lung sign” (Fig. 7). Airways in the obstructed
lung parenchyma fill with fluid and become densely consolidated. The
volume and imaging aspect of the collapsed segment can be variable:
volume loss and increased density can occur, but in some cases the

segment can even appear more expanded. Findings are related to the
severity and duration of the obstruction and on the presence or absence
of collateral air drift. When volume loss is present, secondary findings
can be seen on imaging, including elevation of the hemidiaphragm and
mediastinal shifting [29]. The presence of an air bronchogram does not
however exclude an obstructive cause since air drift can be present
[30,31]. When the obstructing tumour (carcinoma, adenoma, bronchial
metastasis, lymphoma, ….) is small, the lesion can be difficult to dif-
ferentiate from the collapsed lung. A “drowned lung sign” can be the
only abnormality seen on CT (Fig. 8) and should alert the radiologist to
an obstructive cause and further bronchoscopic evaluation. Compared
to CT, 18F-FDG-PET and diffusion weighted MRI can better differentiate
obstructing tumour from adjacent obstructive atelectasis [32].

1.5. Looks like a mediastinal mass

In aggressive tumour types such as small cell lung cancer (SCLC)
and large cell neuroendocrine tumours (LCNEC), the dominant finding
can be a mediastinal mass related to lymphadenopathy without clear
depiction of the primary lung tumour [33,34]. Diagnosis of lung cancer
is straightforward when lymphadenopathies are numerous and con-
fluent with encasement of mediastinal structures. When a solitary
mediastinal lymphadenopathy is the only finding, distinction with a
primary mediastinal mass can be more challenging (Fig. 9). Adeno-
pathies encountered in aggressive types of lung cancer may typically

Fig. 5. A 58-year old man with a recent history of tuberculous meningitis presented with
persistent cough. A CT-examination was ordered to rule out pulmonary tuberculosis.
Axial CT image in mediastinal window setting shows a 2 cm spiculated nodule posteriorly
in the right upper lobe. The nodule contains some hypodense areas and small coarse
calcifications that made the lesion more suspicious for lung cancer than for tuberculosis.
Histopathology confirmed the diagnosis of primary lung cancer (adenocarcinoma) and
tuberculosis was further ruled out.

Fig. 6. Incidental finding of a right upper lobe lesion in a 36-year old man who presented
with posttraumatic chest wall pain. Axial contrast-enhanced CT in mediastinal window
setting (a) shows a 4 cm spiculated subpleural lesion in the right apex. Findings are
asymmetrical with the left apex, where no abnormalities are present. Note the small areas
of calcification, which are punctate and amorphous. Photomicrograph (b) shows a poorly
differentiated invasive adenocarcinoma with foci of calcifications (green dots) (H-E stain;
original magnification, x 40).
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exhibit a relatively low attenuation due to necrosis (Fig. 10). CT-images
should be scrutinized for other possible signs of malignancy, including
small pulmonary nodules (which can harbor the primary tumour),
pleural effusion and pleural thickening, pericardial involvement, me-
tastatic disease in bones and upper abdomen. Due to the high metabolic
activity of small cell lung cancer and other aggressive tumours, lesions
show a high FDG-uptake and PET can aid in detection of the (probable)
primary lung tumour [35].

1.6. Looks like emphysema

“Lung cancer associated with cystic airspaces” was originally de-
scribed in 1941 [36]. Although it is rare, it is more frequently en-
countered and recognized through the widespread use of CT. The pa-
thogenesis is not yet understood. Numerous mechanisms have been
proposed. It is unclear if the cystic airspace precedes the development
of lung cancer or that tumour growth leads to the formation of a cyst.

The latter may be explained by a possible check-valve obstruction at the
terminal bronchiolar level by the neoplastic process, leading to for-
mation of the cystic airspace [37,38]. Adenocarcinoma is the com-
monest associated cancer, nevertheless squamous and small cell carci-
noma can also be found. A strong association between this disease
entity and smoking is noted [39]. Four different morphologic types
have been described on imaging: Type I is a nodule or mass extruding
from the wall. Type II is a nodule or mass confined to the cystic air-
space. Type III is a soft tissue density extending along the wall and Type
IV is a soft tissue density intermixed with clusters of cystic airspaces
(Fig. 11). Associated emphysema is often but not always present and the
association with emphysema remains unclear [40,41]. The associated
“cystic airspace” on imaging can be misinterpreted as emphysematous
changes and the surrounding consolidation or ground glass as super-
imposed infection. Careful attention should be paid to this lesion when
the associated tumour is an adenocarcinoma with lepidic growth, on
imaging manifesting as ground glass surrounding the cystic airspaces
(Fig. 12). In general lung cancers associated with cystic airspaces ex-
hibit intense uptake on 18F-FDG-PET [42]. This is not the case in ade-
nocarcinomas with lepidic growth, where uptake on PET can be
minimal or even absent [43,44]. Knowledge of this entity, which is
gaining more attention lately, is crucial for recognition and early di-
agnosis.

Fig. 7. Coronal (a) and axial (b) contrast-enhanced CT-images in mediastinal window
setting show an elevation of the left diaphragm and large consolidation consistent with
atelectasis of the left lower lobe. Note the branching tubular low density structures within
the consolidated or collapsed lung. Histopathologic examination of the central ob-
structing mass (which could only be poorly delineated on CT) revealed a squamous cell
carcinoma.

Fig. 8. Axial contrast-enhanced CT (a) shows a paramediastinal area of consolidation
with hypodense −mucus filled- bronchogram. The endobronchial obstructive tumor
cannot be delineated on CT, but is easily appreciated on FDG-PET (b). Bronchoscopy
showed an obstructing, endobronchial lesion which turned out to be a leiomyosarcoma on
histopathologic examination.
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1.7. Looks like granulomatous disease

Lung cancer can mimic the wide variety of granulomatous diseases,
in particular tuberculosis. A miliary pattern is described as multiple
small (< 3 mm) pulmonary nodules of similar size, randomly

Fig. 9. Axial contrast-enhanced CT-image in mediastinal window setting (a) shows a
lobulated well-defined slightly heterogeneous mediastinal mass (white arrow) in a 64-
year-old woman without any other enlarged mediastinal or hilar lymph nodes. Images in
lung window setting (b) show a small pulmonary nodule (white circle). Since this lesion
was highly avid on 18F-FDG-PET, this small nodule probably was the primary lung cancer.
Photomicrograph (c) of the mediastinal mass (which was resected) demonstrates lymph
node invasion by a large cell neuro-endocrine carcinoma (H-E stain; original magnifica-
tion, x 400).

Fig. 10. A 43-year-old woman with a previous history of Marfan syndrome presented
with neck pain. As incidental finding on CT angiography (a) of the carotid arteries (to rule
out dissection) a well delineated, slightly heterogeneous mediastinal mass was noted
(asterisk). Images in lung window setting (b) showed an aspecific micronodule in the
right upper lobe (white circle). 18F-FDG-PET showed intense uptake in the mediastinal
mass and moderate uptake in the small nodule which probably was the primary tumor.
Diagnosis of small cell lung carcinoma was made after endobronchial ultrasound-guided
biopsy of the mediastinal mass.

Fig. 11. Axial CT-images in lung window setting in a 78-year-old man show a triangular
area of “cystlike” abnormalities in the right lower lobe, surrounded with an area of
consolidation. Findings mimic emphysematous changes with superimposed infectious
consolidation. Persistence of the lesion after 3 month follow-up made it suspicious for
‘lung cancer associated with cystic airspaces’, which was confirmed on histopathology
(invasive adenocarcinoma).
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distributed throughout both lungs (Fig. 13). The random aspect of the
nodules should be differentiated from those with a centrilobular or
perilymphatic distribution as seen in granulomatous disease [11].
Miliary tuberculosis, as result of haematogenous disseminations, should
certainly be included in patients presenting with miliary opacities [45].
Other benign entities presenting with a miliary pattern include some
forms of sarcoidosis (atypical form where the miliary pattern is less
frequent than the classic pattern with perilymphatic spread), fungal
diseases (histoplasmosis, coccidioidomycosis, blastomycosis, crypto-
coccosis), acute extrinsic allergic alveolitis [46–48]. Clinical findings
such as fever and severe illness may be indicative of an infectious cause,
but can also be absent or more indolent. Miliary lung metastases are
usually seen in highly vascular primary malignancies such as renal cell
carcinoma, thyroid cancer, bone sarcoma, choriocarcinoma, melanoma,
… It is an uncommon phenomenon in lung cancer indicating a highly
aggressive tumour. Most lung cancer patients with miliary lung me-
tastases present with widespread metastatic disease to liver, bone and
brain at the time of diagnosis. Small studies may indicate that there is a
high rate of EGFR mutations in patients presenting with adenocarci-
noma with miliary spread, indicating that this small group of patients
may benefit from early treatment with EGFR tyrosine kinase inhibitors
[49,50]. The broad differential diagnosis of miliary opacities makes
correlation with clinical findings essential.

Regarding primary lung cancer presenting as cavitary nodule, it is
impossible to differentiate between a malignant and benign etiology
based on differences in wall thickness (Fig. 14). Some features may be
indicative of a malignant or benign etiology of a cavitary pulmonary
nodule, but great overlap exists. A more irregular inner contour and

Fig. 12. Axial CT-images in lung window setting (a) in a 74-year-old man with complaints
of persistent cough show a 4.8 cm area of ‘cystic airspaces’ surrounded by and partially
interspersed with ground glass component. Findings were suspicious on imaging for Type
IV ‘lung cancer associated with cystic airspaces’. A lobectomy was performed.
Photomicrograph (b) shows an adenocarcinoma composed of an outer layer with lepidic
growth pattern and inner layer with papillary architecture, creating cyst-like spaces
(green dots). (H-E stain; original magnification, x 40).

Fig. 13. A 61-year-old man presented with weight loss and cough. Chest radiograph
clearly showed a miliary pattern. Axial CT in lung window setting (a,b) confirmed the
miliary pattern showing numerous micronodules scattered throughout both lungs and a
larger spiculated nodule in the left upper lobe. Since efforts to prove diagnosis of tu-
berculosis were unsuccessful, patient was referred to our hospital for second opinion and
further workup. Surgery with wedge excision was performed. Photomicrograph (c) shows
multiple small nodular areas of adenocarcinoma (green circles) (H-E stain; original
magnification, x 40).
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spiculated or lobulated morphology of the nodule might indicate a
neoplastic nodule rather than a benign entity. A linear margin, satelite
nodules surrounding a cavitary nodule and bronchial wall thickening

are more frequent in benign nodules, including pulmonary tuberculosis,
histoplasmosis, aspergilloma and other fungal infections, Wegener
granulomatosis, Churg-Strauss syndrome, rheumatoid lung nodule,
lymphomatoid granulomatosis, … [20,22,48]. Correlation with clinical
information is essential in these cases. When there are no findings in-
dicating a benign diagnosis, a more aggressive (surgical) approach is
warranted.

2. Conclusion

Primary lung cancer can have many faces and may mimic numerous
benign entities. Early recognition of these uncommon manifestations is
key to early diagnosis and subsequent treatment. Dedicated morpho-
logical assessment on imaging studies is crucial in order to define a
potential malignant nature of the observed findings and is vital for
selection of the most beneficial and oncologically valid surgical pro-
cedure. A multidisciplinary approach is mandatory in these cases.
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