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Abstract

Background: Lung is the third most frequent identified site of malignancy and lung cancer is the most lethal type of cancer in the world.
Several benign lung diseases or proliferations may mimic lung carcinoma in its clinical, pathological, and radiological presentation, which
makes the differential diagnosis life changing. This case series was designed to describe the main diagnosis encountered in a multidisciplinary
emergency hospital during the last years in Romania. Results: The most challenging cases encountered during the recent years were those of
lung hamartoma associated with eosinophilic pneumonia because of the multicentricity of the disease and the suspicion for metastasis in
the clinical setting, pulmonary aspergillosis that presented as a cystic lesion with a 9 mm mural nodule, actinomycosis discovered as firm
nodule showing aspects of false pleural invasion, cryptococcosis – a hilar mass for which a pneumectomy was prepared, pulmonary parasitosis
that presented as a nodule with irregular borders, causing pleural retraction, one case of inflammatory myofibroblastic tumor of the lung,
one case of tumorlet type neuroendocrine lesion in a patient with history of melanoma and renal oncocytoma, admitted under the suspicion
of lung metastasis. Conclusions: These are some of the main mimickers of primary or secondary lung cancers and one must be aware of
these similitudes to avoid higher cost procedures, psychological stress for the patient and higher mortality.
Keywords: lung neoplasm, respiratory tract infections, benign tumors.

 Introduction
Lung is the third most frequent identified site of
malignancy and lung cancer is the most lethal type of
cancer in the world. In Romania’s GLOBOCAN data
from 2018, lung cancer was discovered in many patients,
13.6% of all new cases of cancer. In the top 5 most
frequent cancers excluding non-melanoma skin cancer,
lung cancer was first in men and forth in women. When
talking about the overall mortality, lung cancer was by
far the first, with 20.2%, followed by colonic cancer,
with 7.6%. The 5-year relative survival rates for nonsmall-cell lung carcinoma (NSCLC), based on people
diagnosed with NSCLC between 2009 and 2015 showed
localized disease has a 61% chance, regional disease a
35% chance and distant disease a 6% chance of survival,
according to Surveillance, Epidemiology, and End Results
(SEER) Cancer Statistics Review (CSR) 1975–2016.
Being such an aggressive pathology, making a fast
and correct diagnosis of lung cancer is crucial for the
survival of that patient. However, there are several
benign lung diseases or proliferations that may mimic
lung malignancies, and caution must be taken when
evaluating these cases.
 Patients, Materials and Methods
The reported data encompasses seven patients with

lung cancer mimicking lesions diagnosed between 2018
and 2020 in the Department of Pathology, Emergency
University Hospital, Bucharest, Romania. Clinical,
imagistic, and pathological investigations were done for
each case. The tissue sent from the Department of Thoracic
Surgery was fixed in 10% neutral buffered formalin,
paraffin embedded and sectioned. The slides obtained were
stained with Hematoxylin–Eosin (HE) and by immunohistochemistry techniques, when needed.
 Case presentations
Case No. 1
This is the case of a 67-year-old man with history of
recurrent gastric carcinoma. Three pulmonary nodules were
received under the suspicion of lung metastasis from the
ninth, eighth and sixth segment of the right lung. They
were examined grossly, microscopically, and immunohistochemically.
On gross examination, the first one was a firm, gray,
slightly lobulated, well circumscribed, 1.5 cm nodule and
the other two fragments contained pale, firm 0.5 cm areas.
On microscopic examination, the first fragment showed
pulmonary parenchyma, lobules of hyaline cartilage, areas
of fibrosis, myxoid areas, rare adipocytes, and clefts of
respiratory epithelial cells (Figure 1). All three fragments
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showed areas of focal nodular fibrosis with an inflammatory
response composed of lymphocytes, plasma cells and
eosinophils (Figure 2).
The immunohistochemistry showed: cytokeratin (CK)7
(+), thyroid transcription factor-1 (TTF-1) (+), Napsin A (+),
CK20 (-), caudal-type homeobox 2 (CDX2) (-), Ki-67
labeling index <5% (Figure 3, A–F).
The final diagnosis was lung hamartoma associated
with chronic eosinophilic pneumonia.
This is an interesting case because of the unique
association between a hamartoma and chronic eosinophilic
pneumonia, both inducing changes suggestive for malignancy in a patient with history of gastric carcinoma.
Case No. 2
A 59-year-old man presented with dyspnea and thoracic
pain. He had history of smoking, chronic ethanol consumption
and occupational respiratory exposure to steel industry
particles. He was admitted in our institution under the
suspicion of mesothelioma after doing a computed tomography (CT) scan in another hospital. During surgery, the
surgeons discovered in the eighth segment a firm nodule
showing aspects of pleural invasion.
On gross examination, there was a pulmonary fragment
measuring 8/7/2cm, with increased consistency and palegrey appearance. On ice examination, there was marked
acute non-specific inflammation and some reactive pneumocyte hyperplasia. The paraffin-embedded slide showed
a lung abscess, chronic pleuritis and Actinomyces spp.
colonies, so the final diagnosis was lung abscess due to
Actinomyces spp. infection (Figure 4).

segment of the left lung measuring 2.5/2/1.2 cm and showing
a 10 mm nodular area with central calcification.
On microscopy, there was a fungal ball formed by
dichotomous branching hyphae at an angle of 45º, with
frequent septation, consistent with Aspergillus spp.,
surrounded by an acute, exudative inflammation and
located in a cystically dilated bronchiole (Figure 6).
Case No. 4
This is the case of a 64-year-old male who was admitted
for the treatment of a right hilar mass (Figure 7, A and
B). During the surgery, on ice examination showed nonspecific granulomatous inflammation and some reactive
pneumocyte changes and because there was no frank
malignancy confirmed the procedure was limited.
On the permanent slide, there was a granulomatous
inflammatory response with frequent giant cells containing
round monomorphic intracellular microorganisms with a
grey capsule and a clear halo on the HE slide (Figure 8).
The final diagnosis was pulmonary cryptococcosis
(Figure 9).

Case No. 3
This is the case of a 52-year-old female with hemoptysis
and a left lung tumor discovered on a CT scan. She
presented two months later for a repeat CT scan and
because there was a 14 mm cystic lesion with a 9 mm mural
nodule and multiple calcifications located in the left superior
lobe the excision is advised (Figure 5, A and B). The
Department of Pathology received a fragment of the fifth

Figure 1 – Proliferation of mixed mesenchymal tissue
consisting of lobules of cartilaginous tissue some
muscular fibers and fibrous tissue (HE staining ×40).
HE: Hematoxylin–Eosin.

Figure 2 – (A and B) Thickening of the alveolar septa due to the increase in eosinophil-rich inflammatory infiltrate.
HE staining: (A) ×100; (B) ×200.
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Figure 3 – (A) Lung parenchyma located around the hamartoma showing reactive pneumocyte hyperplasia; (B) Diffuse
and strong nuclear TTF1 immunostaining in the normal pneumocytes; (C) Strong, diffuse cytoplasmic Napsin A immunostaining of the normal alveolar lining; (D) Diffuse and strong cytoplasmic CK7 immunostaining; (E) Ki-67 immunostaining shows nuclear positivity mostly in rare inflammatory cells; (F) CK20 and CDX2 immunostainings were
completely negative (×100). HE staining: (A) ×100. Anti-TTF-1 antibody immunomarking: (B) ×100. Anti-Napsin A
antibody immunomarking: (C) ×100. Anti-CK7 antibody immunomarking: (D) ×100. Anti-Ki-67 antibody immunomarking: (E) ×100. CDX2: Caudal-type homeobox 2; CK7: Cytokeratin 7; HE: Hematoxylin–Eosin; TTF-1: Thyroid
transcription factor-1.

Case No. 5
A 46-year-old man presented with the diagnosis of right
lung tumor for surgical therapy. The CT scan showed a
17 mm nodule located in the medial lobe, with irregular
borders, causing pleural retraction and a few small ones
around the first nodule, couple of millimeters in diameter.
On gross examination, there was a 1.5 cm fragment

with a white nodular area in the middle with low consistency,
measuring 0.5 cm and a 1 cm fragment with a central
white area of 0.5 cm.
On ice examination, there was a non-specific
inflammatory response and on the permanent slide there
was an admixed inflammation centered by a parasite
(Figure 10).
The final diagnosis was of lung parasitosis.
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Case No. 6
A 65-year-old female with history of asthma, arterial
hypertension, dyslipidemia, and depression presented with
abdominal pain, dysphagia, and weight loss. On a CT scan,
the radiologists discovered a 23/15/15 mm mass lesion in
the inferior left lobe, relatively well-demarcated, showing
iodophilia.
The clinicians recommended surgery and a lobectomy
was performed.
Gross examination showed a 9/8/6 cm lobe with a 2 cm
nodular white, well-demarcated lesion.
The microscopic examination showed fibroinflammatory
response with abundant plasma cells, lymphocytes, histiocytes
and myofibroblasts, consistent with inflammatory myofibroblastic tumor (IMT) of the lung (Figure 11).

Case No. 7
A 70-year-old male with history of melanoma and
renal oncocytoma was admitted under the suspicion of
lung metastasis because of bilateral lung nodules.
The Department of Pathology received multiple samples
consisting of lung fragments between 6 cm and 3 cm in
the long axes, brown colored, with a 3 mm white-yellow
nodule and a 4 mm brown nodule.
On microscopy, there were sclerotic nodules and a
nodular proliferation of airway neuroendocrine cells
(Kulchitsky cells) that extends beyond the epithelium into
the adjacent wall or lung parenchyma consisting of nests
of oval to spindle-shaped cells (Figure 12).
The final diagnosis was pulmonary neuroendocrine
lesion, tumorlet type.

Figure 4 – Small Actinomyces spp. colony composed of
basophilic radiating filaments; the surrounding area
consists of a suppurative inflammation with abundant
lymphocytes, neutrophils, and fibroblasts and necrotic
debris (HE staining, ×200).

Figure 5 – (A and B) CT scan with left superior lobe centrally located cavity showing multiple calcifications, marked
by yellow arrows. CT: Computed tomography.

Figure 6 – Fungus ball composed of Aspergillus spp.
hyphae on a background of acute inflammation and
cellular debris; a chronic inflammatory response can
be noticed in the bronchial wall, as well as squamous
metaplasia of the respiratory lining epithelium (HE
staining, ×200).
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Figure 7 – Centrally located right lung mass extending all the way to the visceral pleura, with irregular margins:
(A) Radiograph (up); (B) CT scan (down).

Figure 8 – Image shows multiple, round, encapsulated
microorganisms with clear halo, located in necrotic debris
(Cryptococcus spp.) (HE staining, ×200).

Figure 9 – Cryptococcus spp. microorganisms in the
cytoplasm of prominent multinucleated giant cells (HE
staining, ×200).

Figure 10 – Granulomatous giant cell reaction with
pseudo-palisading histiocytes at the periphery of a cavity
containing necrotic debris and a proteinaceous structure
suggestive of a parasitic wall (HE staining, ×40).

Figure 11 – Inflammatory myofibroblastic tumor showing
a spindle cell proliferation with short fascicular and
storiform pattern, admixed with inflammatory cells and
areas with hyalinized stroma (HE staining, ×40).
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Figure 12 – Small islands of bland neuroendocrine cells
consistent with neuroendocrine tumorlet (HE staining,
×40).

 Discussions
Hamartoma and chronic eosinophilic
pneumonia
Pulmonary hamartomas are the most common benign
tumors of the lung, composed of varying amounts of
mesenchymal tissue: chondroid (most common), fat,
connective tissue, smooth muscle and bone and entrapped
respiratory epithelial cells. Typical CT findings consist
of a round or lobulated nodule with smooth and welldefined borders [1]. If a hamartoma is made of little fat
and has no calcification, it is difficult to distinguish it
on a CT scan from primary lung cancer with a round or
lobulated margin [2].
Chronic eosinophilic pneumonia is a rare disorder
outlined by a marked accumulation of eosinophils in the
interstitial septa and alveolar sacs. CT demonstrates multiple
peripheral, non-segmental areas of airspace consolidation
[3].
Actinomyces spp.
Actinomycosis is a chronic infection caused by
Actinomyces spp., branched, Gram-positive bacilli, belonging
to the normal flora of the oropharynx, intestinal and
urogenital tract [4]. The pulmonary form of this infection
accounts for 15% of all cases of actinomycosis.
The risk factors for pulmonary actinomycosis include
poor oropharyngeal hygiene, chronic dental conditions,
and alcoholism. In addition, chronic lung diseases, such as
chronic obstructive pulmonary disease (COPD), bronchiectasis, chronic infection caused by mycobacteria or
aspergilloma, are considered risk factors due to the
anaerobic environment formed by the affected lung tissue
[5].
Clinically, patients present with nonspecific symptoms,
such as productive cough, hemoptysis, chest pain, weight
loss, fever, and endobronchial dyspnea. The most common
radiological changes include consolidations with mediastinal
and hilar lymphadenopathy, atelectasis, cavitation, “ground
glass” changes and pleurisy [6].
Actinomycosis is characterized by an admixture of

suppurative and a granulomatous inflammation, proliferation
of connective tissue and “sulfur granules”.
The granules measure 0.1–1 mm in diameter and
macroscopically can be identified as yellow particles [7].
On histology, “sulfur granules” are bacterial colonies
that appear as round basophilic masses, with radially
arranged eosinophilic hyphae, surrounded by neutrophilic
polymorphonuclear cells [8].
Because of the mass like shadow on thoracic radiography
and the chest wall and bone invasion, this lesion can easily
be mistaken for a lung malignancy and the physicians
should be aware of this important differential diagnosis.
One retrospective study done in China showed that 50%
of the cases were misdiagnosed as cancer (13 out of 26
patients) and almost 27% as tuberculosis [9].
Aspergillosis
The etiology of this disease is, more frequently, a
saprophytic and soil related fungus called Aspergillus
fumigatus. For developing pulmonary aspergillosis, the
host requires some predisposing factors: asthma, bronchial
dilatation, cystic fibrosis, lung cavities caused by various
infections or immune deficiency.
Clinical manifestations, radiological and histological
findings of pulmonary aspergillosis depend mainly on the
immune status of the host and the pre-existing lung disease.
There are four main types of Aspergillus-related lung
diseases: allergic bronchopulmonary aspergillosis, saprophytic
aspergillosis infection (aspergilloma), chronic necrotizing
aspergillosis (former semi-invasive form) and invasive
aspergillosis: angio-invasive and airway-invasive forms
[10].
Aspergilloma can mimic radiologically a malignancy
by its abnormal, heterogeneous lung shadow.
One review of the literature evaluating a total of 28
cases of endobronchial aspergillosis showed that one quarter
of patients had underlying malignancy and that all patients
were diagnosed incidentally with aspergillosis [11].
Carcinoid tumorlet
This pathology is part of the diffuse idiopathic pulmonary
neuroendocrine cell hyperplasia.
Carcinoid tumorlets are proliferations of neuroendocrine
cells forming clusters that invade through lamina propria.
They are poorly defined nests, with irregular margins and
prominent fibrotic stroma. They are close related to an
airway and are less than 5 mm in diameter.
On CT scan, there can be identified pulmonary nodules
and on gross examination they can be identified as small,
grey-white nodules [12].
Because of the multifocality of this disease, in the
proper setting, the dissemination of a primary or secondary
malignancy could be added in the differential diagnosis.
Cryptococcus spp.
Cryptococcosis is caused usually by Cryptococcus
neoformans, and it represents a rare lung infection. This
microorganism usually causes severe forms of pneumonia
in immunocompromised patients, especially in those
human immunodeficiency virus (HIV) positive and only
mild symptoms in those immunocompetent.
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Clinically, patients with an intact immune system
have minimal cough and mild fever and those immunocompromised present with high fever, aggravated cough,
dyspnea, and hemoptysis [13].
Radiography shows an intrapulmonary mass located
mainly in the lower lobes, with a diameter of up to
3 cm, occasionally with consolidation or reticulo-nodular
appearance of the lung parenchyma [14]. Diffuse interstitial
infiltrates and multiple small lung nodules can be found
quite frequently [15].
Histologically, C. neoformans is a 5–10 μm fungus
surrounded by a clear capsule, consisting of mucopolysaccharides, positive in special stainings for mucin [16–
18]. It is characterized by granulomatous inflammation
with multiple organisms in the form of extra- or intracellular yeasts.
In one retrospective study, 43.42% of cases (33 out of
76 patients) were initially misdiagnosed as cancer due to
the clinical and radiological findings [19].
Parasitosis
Lung infections caused by parasites can have numerous
pathogens from the helminthic and protozoal family with
a non-specific clinical presentation and radiographic findings.
The parasites affecting the respiratory system have been
called “pneumatodes”.
The signs and symptoms of this infection include
eosinophilic pneumonia, cough, wheezing, dyspnea, chest
pain, right upper quadrant abdominal pain, fever, mild
eosinophilia, hemoptysis, expectoration of cyst contents,
acute respiratory distress syndrome (ARDS), epistaxis or
nasal congestion [20].
Radiographic examination shows mediastinal or
generalized lymphadenopathy, pleural effusion, interstitial
pneumonia, and lung nodules.
Histologically, one may find diffuse alveolar damage,
eosinophilic pneumonia, alveolar hemorrhage, foreign
body-like lesion in bronchus, bronchial stenosis due to
mucosal edema, abscesses, and the parasites [20].
Because of the rarity of these infections and the nonspecific presentation, especially when it appears as a nodular
lesion on thoracic radiography, the first thought is to
exclude a lung malignancy, lung parasitosis being a good
mimicker of this pathology.
Inflammatory myofibroblastic tumor (IMT)
IMT, also known as inflammatory pseudotumor or
plasma cell granuloma, is a low-grade tumor, most commonly
found in the lungs, pelvis, abdomen, head, neck and bone
marrow [21, 22].
The etiology of this process is still unclear. It occurs
most frequently in the first two decades of life, with an
average of 9–11 years, but can occur at any age and sex
[21, 22].
The inflammatory myofibroblastic lung tumors symptoms
include cough, hemoptysis, dyspnea, chest pain, and
constitutional symptoms [21].
On radiological examination of the thorax, the tumor
presents as a nodular, peripheral lesion of variable size
(diameter can be between 1.2 cm and 15 cm), more
commonly located in the lower lobes. Rarely, patients
may have multiple lesions [23, 24].
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On CT examination, these tumors are unique, welldefined, lobed, and frequently contain punctate calcifications that mimic a malignant tumor [25].
Histologically, this tumor is characterized by a varied
spectrum of inflammatory cells (lymphocytes, plasma cells,
histiocytes and occasional eosinophils) on a background of
uniform spindle cells with limited cytological atypia and
minimal mitotic activity. Therefore, it may be difficult to
differentiate IMT from infections such as those caused by
atypical mycobacteria, syphilis or other granulomatous
pathologies [26].
One retrospective study of 16 cases of IMT showed
that in five cases positron emission tomography (PET)
was not able to distinguish between inflammation and
malignancy, and thus excision remains the only certain
method of diagnosis in this pathology [24].
 Conclusions
A wide variety of pulmonary pathologies can have
features similar with those of lung cancer. Keeping these
conditions in mind and using them in the differential
diagnosis, combined with careful examination of the
clinical information, will help in making the correct
diagnoses.
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