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Abstract
Pulmonary sclerosing pneumocytoma (PSP) is pathologically classified as an adenoma and behaves in a benign manner.
However, some cases of PSP displayed pathologically malignant behavior, such as lymph node metastasis and necrosis. A
64-year-old woman was referred to our hospital complaining of a cough and breathlessness. Histopathological analysis of
the resected specimen by left pneumonectomy and lymph node dissection revealed a large PSP measuring 15 × 14 cm
in size, with massive necrosis and vascular invasion. This case was the largest ever reported and suggested that
clinico-histological presentation of PSP sometimes showed an aggressive phenotype like advanced
lung cancer.

INTRODUCTION
Pulmonary sclerosing pneumocytoma (PSP) is a tumor classified
as an adenoma, and the tumor is currently considered to
originate from primitive respiratory epithelium based on
immunohistochemical data [1–3]. The tumor clinically behaves
in a benign manner and has a good prognosis. In some cases,
however, PSP reportedly displays pathologically malignant
characteristics such as lymph node metastases and necrosis
[2, 3]. These heterogenetic cases suggest that PSP has a clinico-
pathological diversity. Herein, we present a case of a large PSP
with massive necrosis and vascular invasions.

CASE REPORT
A 64-year-old woman presented with a cough and breathless-
ness. She was referred to our hospital because of an abnormal
shadow over the whole left chest area and a mediastinal shift
on chest radiography (Fig. 1A). Chest computed tomography (CT)
revealed a 15 × 14 × 10 cm mass filling almost the entire left
thoracic cavity, which had an extensive low-density area on
enhancement (Fig. 1B). There were also multiple nodules in the
opposite lung (Fig. 1C). Positron emission tomography (PET)–CT
revealed a mild Fluorine-18 deoxyglucose (FDG) accumulation
within the tumor in the left thorax and one nodule in the right
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Figure 1: Results of laboratory imaging techniques. (A) Chest radiography and

(B) chest CT revealed a large mass measuring 15 × 14 × 10 cm in size present

in the left lung with an extensive low-density area in the center of the tumor,

thereby raising a suspicion of hemorrhage and necrosis; chest radiography also

revealed complete atelectasis of the left lung. (C) Multiple small nodules ranging

between 0.5 and 1.3 cm in diameter were also found in the right lung. One nodule

was located in the upper lobe, and the others were in the lower lobe. (D) PET–CT

confirmed a weak FDG accumulation within the large mass and in only the right

upper lung nodule, with SUVmax of 6.5 and 2.3, respectively.

lung, and maximum standardized uptake values (SUVmax) were
6.5 and 2.3, respectively (Fig. 1D). Although the large tumor
size, massive necrosis and the multiple nodules in the opposite
lung suggested advanced lung cancer, the mild accumulation
of FDG seemed atypical. Furthermore, her general condition
was relatively good considering advanced cancer. Subsequent
CT-guided tumor biopsy showed a proliferation of round cells
with central bland nuclei and low nuclear atypia that were
positive for thyroid transcription factor-1 (TTF-1) and low Ki-67
labeling index (<5%). These findings raised PSP as a differential
diagnosis in a multidisciplinary board. We, therefore, performed
a left pneumonectomy to obtain the definite diagnosis and to
palliate the symptoms caused by the rightward mediastinal
shift.

The resected specimen contained a well-demarcated yellow-
ish tumor with massive central necrosis (Fig. 2A). The tumor
progressed expansively in the lungs and was well encapsulated.
There were a dual population of cuboidal surface cells over-
laying stromal round cells (Fig. 2B) with little nuclear atypia
(Fig. 2C), showing various proliferation patterns: papillary, solid,
sclerotic and hemorrhagic (Fig. 2B and D–F). There was no lymph
node metastasis; however, endobronchial locations and vascular
invasions were observed (Fig. 3A and B). The Ki-67 immuno-
histochemistry (IHC) revealed overall labeling index of 5% with
partially highly-proliferating areas of up to 30% (Fig. 3C). Tumor
cells were positive for TTF-1, epithelial membrane antigen, pro-
gesterone receptor and vimentin and focally positive for cytok-
eratin (AE1/AE3) and cytokeratin-7 (Fig. 3D–F). The patient was
consequently diagnosed as atypical PSP with massive necrosis
and vascular invasions.

Six months after the primary surgery, the largest nodule in
the right lung was resected because of increase in size from
1.3 to 1.9 cm and was diagnosed as PSP with similar patholog-
ical findings to the left lung tumor: dual population of tumor
cells with various proliferation patterns, positivity of IHC, such
as progesterone receptor, and multiple vascular invasions. We
inferred that the nodules were multiple synchronous diseases,
but it was difficult to distinguish from metastasis from the
left tumor.

Figure 2: Histopathological findings (B–F: hematoxylin and eosin (HE) method).

(A) The resected specimen contained a well-demarcated yellowish tumor with

massive central necrosis, encompassing 80% of the tumor mass. (B) Papillary

growth shows a dual population of cuboidal surface cells overlaying stromal

round cells. (C) Each tumor cell was uniform, round or polygonal, with round

bland nuclei having no nucleoli and a fine chromatin. The cytoplasm was

eosinophilic, and nuclear fission was scarcely observed. (B, D–F) The tumor

proliferated with various growth patterns such as (B) papillary, (D) solid, (E)

sclerotic and (F) hemorrhagic.

Figure 3: Unusual Pathological findings and IHC findings. (A) Endobronchial

lesions were observed in the tumor (hematoxylin and eosin (HE) method). (B)

Vascular invasion occurred in the tumor (Verhoeff-van-Gieson (VVG) method).

(C) Ki-67 labeling index was totally <5% with partially highly-proliferating areas

of up to 30%. (D–F) The tumor cells were positive for (D) TTF-1, (E) epithelial

membrane antigen and (F) progesterone receptor.

DISCUSSION
PSP is relatively rare benign tumor with four distinct histological
patterns: solid, papillary, sclerotic and hemorrhagic. According
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to some recent studies, PSP is considered to originate from
primitive respiratory epithelium and is characterized as a
tumor of pneumocytic origin with a dual population of cuboidal
surface cells and stromal round cells [2–4]. Therefore, PSP
was reclassified as adenoma from the previous category of
miscellaneous tumors in the 2015 World Health Organization
Classification, and its name was changed from ‘sclerosing
hemangioma’ [1, 2]. PSP clinically behaves in a benign manner.
One study showed that the doubling time of PSP is 660–1250 days,
which is slower than that of malignant tumors [5]. The prognosis
after surgical resection is generally good, and deaths have not
been reported [6].

On the other hand, clinically malignant findings such as
lymph node metastasis are reported to occur in approximately
1% [2, 7], which makes difficult to distinguish from poorly
differentiated adenocarcinoma (predominantly solid subtype).
Histopathological characteristics such as dual population of
tumor cells with little nuclear atypia, various proliferation
patterns and IHC results confirmed the definitive diagnosis,
however, the present case had some atypical characteristics for
PSP as follows.

Firstly, the tumor size of 15 cm was noteworthy. Although
two previous reports have reported PSPs of more than 10 cm,
the present case was the largest one [8, 9]. Secondly, a mas-
sive necrosis, endobronchial lesion and multifocal lesions were
observed. Previous reports showed that necrosis, multifocal and
endobronchial lesion were rarely observed in PSP, and the inci-
dences were 8% 4% and 1%, respectively [2, 3]. Thirdly, vascular
invasion was observed, which has not been reported to date.

We did not perform genetic studies because its utility to dis-
tinguish synchronous PSPs from metastasis reportedly has not
been established at this time. However, recent study of genetic
analysis for multiple synchronous PSP identified mutations in
genes, which may provide the clues to elucidate the nature of
PSP [10]. Further, histopathological and genetic studies are very
interesting and may clarify the feature and diversity of PSP.

In conclusion, this case suggested that PSP had a variety
of histopathological findings and sometimes could show an
aggressive clinical feature like advanced lung cancer.
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