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Case report
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A B S T R A C T

Pulmonary sclerosing pneumocytoma (PSP) is a rare benign neoplasm of the lung that shows a slow growing
pattern. Corresponding contrast-enhancements on chest computed tomography (CT) vary widely in both pat-
terns and degrees. However, gross intratumoral radiolucencies, attributable to cyst formation, necrosis, or in-
tratumoral hematoma, were rarely reported in PSP cases. We herein report on a case involving a 61-year-old
Japanese women with PSP demonstrating CT-defined intratumoral radiolucency. A chest CT scan revealed a
solitary and well-circumscribed nodule that showed a substantial growth over a 7-year period. The tumor was
composed of a solid portion visualized with contrast-enhancement and a central radiolucency on a chest CT scan.
A positron emission tomography scan revealed high uptake of fluorodeoxyglucose on the solid portion of the
tumor, but the radiolucent portion showed negative uptake. The examination of a tumor specimen obtained by a
percutaneous core needle biopsy aided in determining a pathological diagnosis of PSP, and the patient subse-
quently received a right lower lobectomy of the lung. The portion of central radiolucency on the CT scan cor-
responding to the surgical specimen was pathologically proven to be gross hematoma.

1. Introduction

Pulmonary sclerosing pneumocytoma (PSP), formerly called as
sclerosing hemangioma, is a rare form of benign neoplasm of the lung
that predominantly occurs in middle-aged women. This tumor typically
demonstrates as a well-circumscribed solitary nodule on a computed
tomography (CT) scan and grows slowly. Contrast-enhancements on CT
scans differ among cases, whether homogeneous or heterogeneous.
However, the presence of intratumoral radiolucency, attributable to
cyst formation, necrosis, or hematoma, is unusual.

In the present study, we describe a PSP case that showed substantial
tumor growth over a period of 7 years. The tumor was accompanied by
gross intratumoral hematoma on a CT scan, which was confirmed in the
resected specimen.

2. Material and methods

2.1. Case presentation

A 61-year-old woman visited the Hino Municipal Hospital com-
plaining of palpitation, which disappeared soon after her visit.
Incidentally, on an X-ray examination, a lung nodule on the right side
was pointed out to her, although there were not any related symptoms.
A contrast-enhanced chest CT scan revealed a solitary and well-cir-
cumscribed nodule (36×37×40 mm in diameter) in the peripheral
region of the right lower lobe (Fig. 1A). While a solid part of the tumor
was homogeneously enhanced, the tumor included an irregular-shaped
low-density area (19 mm in maximum diameter) that was free from
contrast-enhancement (Fig. 1B). Lymph node enlargement or pleural
effusion was absent. Her medical record showed that a small lung no-
dule was previously recognized on a CT scan in our hospital when she
was 54 years old (Fig. 1C). A further CT scan had been scheduled, but
she missed her follow-up. The initial CT scan when her was 54 years old
showed a small nodule (7.5× 7.9×8.7 mm in diameter) in the right
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lower lobe (Fig. 1C, an arrow mark), which corresponded with the
grown tumor in the present study. The tumor doubling time was esti-
mated to be 374 days. She had never smoked and was taking medicines
for hypertension.

The patient was suspected of having a stage IB primary lung cancer
after an evaluation of her whole body via contrast-enhanced CT and
magnetic response imaging scans. A fluorodeoxyglucose (FDG)-positron
emission tomography (PET) scan revealed a high maximum standar-
dized uptake value (SUVmax) of 5.2 on the solid part of the lung nodule
while a portion of intratumoral radiolucency did not show significant
FDG uptake (Fig. 1D). Following this, a diagnostic CT-guided transcu-
taneous core needle biopsy was scheduled. The biopsy specimen ob-
tained from the solid part of the tumor was composed of two major
pathological patterns, a solid proliferation of round cells and papillary
growth of type Ⅱ pneumocyte-like cuboidal cells overlying a core
comprised of round cells (Fig. 2A and B). Sclerotic and hemorrhagic
patterns were also evident in minor regions (Fig. 2C and D). All of the
four characteristic components necessary for a diagnosis of PSP were
pathologically proven in a biopsy specimen.

Since the tumor doubling time was relatively short in this case, she
received a right lower lobectomy and a lymphadenectomy at the
Federation of National Public Service Personnel Mutual Aid
Associations, Tachikawa Hospital. An examination of the gross features
of the fixed lung revealed an encapsulated tumor (30×35×35 mm in
size) underneath the visceral pleura in the right lower lobe accom-
panying a cavitary space filled with bloody content (Fig. 3A and B). The
cavity formation was pathologically attributed to a gross hematoma but
not to the hemorrhagic cyst nor to tumor necrosis. The microscopic
examination of a solid part of the resected tumor confirmed a diagnosis
of PSP, predominantly showing a papillary growth pattern with a
portion of solid and sclerotic patterns (Fig. 3C). Immune-staining was
positive for cytokeratin 7 (Fig. 3D), thyroid transcription factor-1 (TTF-
1) (Fig. 3E), and napsin A (Fig. 3F) on the papillary-growing type Ⅱ
pneumocyte-like cuboidal cells whereas solid-growing round cells were
positive only for TTF-1 (Fig. 3E). Together, the immune staining pat-
terns were consistent with those related to PSP. Lymph node metastasis
was pathologically absent in the surgical specimens.

3. Results and discussion

PSP is a rare benign neoplasm that was first described as sclerosing
hemangioma by Liebow and Hubbell in 1956 [1]. While this tumor was
previously believed to arise from endothelial cells, the results of the
current research using electron microscopy and immune staining sug-
gest that the tumor cells were originated from type Ⅱ pneumocytes.

Radiological findings in PSP cases are quite nonspecific; typically,
an examination would reveal a well-circumscribed solitary nodule via
contrast-enhancement with varying degrees and patterns on a chest CT
scan. The heterogeneous internal texture of this type of tumor was
observed in 25–59% of PSP cases [2,3], and larger sized PSP tumors
were more likely to show heterogeneous enhancements [3]. In-
tratumoral radiolucency, attributable to cyst formation, necrosis, or
hematoma, was an unusual finding [2,3] on a CT scan; however, a rare
case of PSP demonstrating CT-defined intratumoral cystic formation
was described [4]. In our case, a chest CT scan revealed a homo-
geneously-enhanced solid tumor, despite the relatively large tumor size
(40 mm in maximum diameter). Importantly, the tumor was accom-
panied by a gross intratumoral radiolucency that was pathologically
proven to be hematoma. A radiolucent portion revealed on the CT scan
had a negative FDG uptake on a PET scan, showing true hematoma but
not hemorrhagic/hemangiomatous tissue components. To the best of
our knowledge, the present case report was the first to describe CT-
defined intratumoral hematoma in PSP. Since a solitary lung nodule
with central radiolucency closely mimics a primary lung cancer with
central necrosis, we should be aware of such rare radiological findings
in PSP cases.

In most cases, PSP is diagnosed with a tumor measuring a size of less
than 3 cm in diameter [5]. While lymph node metastasis or pulmonary
metastasis were rarely described in case reports [6,7], PSP mostly
shows a slow-growing pattern without malignant behavior. In the
present case, the tumor size was relatively large, and the tumor dou-
bling time was 374 days, which was much shorter than a median of 965
days (range: 450–2384 days) as previously reported [4,8]. We pre-
sumed that the intratumoral hematoma was also a causative factor for
the large tumor size in the present case. A case series study by Lee et al.
showed that the size of a tumor was positively correlated with a higher
SUVmax on a PET-CT scan in PSP cases [9]; therefore, they implied a
higher SUVmax was potentially associated with a rapid growth rate. In
this regard, the present case interestingly showed a relationship

Fig. 1. A chest computed tomography scan revealed a solitary nodule accom-
panying a central radiolucency in the right lower lobe when the patient was 61
years old (A and B), which had apparently grown compared to its size when she
was 54 years old (arrow mark) (C). A fluorodeoxyglucose (FDG)-positron
emission tomography scan when her was 61 years old revealed a high max-
imum standardized uptake value of 5.2 on the solid portion of the tumor while a
central portion showed negative FDG uptake (D).

Fig. 2. A microscopic examination of the pathological specimen obtained by a
transcutaneous core needle biopsy predominantly showed solid (A) and papil-
lary (B) patterns, in concomitance with the minor findings of sclerosing (C) and
hemorrhagic (D) components (hematoxylin and eosin staining).
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between higher than normal SUVmax and a shorter tumor doubling
time in PSP.

PSP is pathologically composed of a mixture of four major compo-
nents, papillary, solid, sclerosing, and hemorrhagic/hemangiomatous,
out of which two or more components are needed for an accurate di-
agnosis. Thus, hemorrhagic foci in association with a hemorrhagic/
hemangiomatous component were frequently found under microscopic
(76 in 100 cases) or macroscopic (20 in 100 cases) observations of
surgical specimens in PSP cases [5]. Nevertheless, a formation of gross
intratumoral hematoma, with a detectable size on a CT scan, is an ex-
clusively rare occurrence and has not been previously described in the
literature.

In summary, we described a case report of PSP with intratumoral
hematoma. Physicians should be aware of rare radiological findings like
this one associated with PSP cases.

4. Conclusions

We experienced a rare PSP case demonstrating intratumoral he-
matoma.
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Fig. 3. An examination of the gross features of the
surgical specimen revealed an encapsulated tumor
underneath the visceral pleura with intratumoral
gross hematoma (A and B). A microscopic examina-
tion predominantly showed papillary growths of
cuboidal and round cells on hematoxylin and eosin
staining (C). The surface cuboidal cells stained po-
sitive for cytokeratin-7 (D), thyroid transcription
factor-1 (TTF-1) (E), and napsin A (F), while the
round cells were positive only for TTF-1 (Fig. 3E).
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