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ARTICLE INFO ABSTRACT

Keywords: Background: The preoperative diagnosis of pulmonary sclerosing pneumocytoma (PSP) is complicated since PSP
Pulmonary sclerosing pneumocytoma has several histological structural patterns in the same neoplasm; hence, it is sometimes pathologically mis-
Cryobiopsy

diagnosed as adenocarcinoma or carcinoid. In recent years, with the prevalence of transbronchial cryobiopsy
(TBLC), we are able to obtain larger specimens than previously. However, to date, there have been no reports
describing PSP diagnosed using TBLC.

Case reports: A 43-year-old man was referred to our hospital for an abnormal lesion in the left lung discovered on
routine health examination. A computed tomography scan of the chest revealed a 14-mm heterogeneous round
nodule with surrounding ground-glass opacity in the left lower lobe. The tumor size increased to 18 mm in three
weeks, and he developed bloody sputum. TBLC was performed using radial endobronchial ultrasonography and
fluoroscopy. An occlusion balloon and prophylactic epinephrine were used to prevent severe bleeding. Histo-
logically, epithelioid cells with solid proliferation, various papillary lesions, and hemosiderin-laden histiocytes
were observed. Immunohistochemical staining revealed the histiocytes positive for thyroid transcription factor-1
and vimentin, and the type II pneumocyte-like-cells positive for cytokeratin 7. The tumor was preoperatively
diagnosed as a PSP; the patient underwent left basal segmentectomy and consequently, a final diagnosed of PSP
was formulated.

Conclusion: We report the first case of PSP preoperatively diagnosed using TBLC. Therefore, cryobiopsy could be
beneficial in the preoperative diagnosis of PSP.

1. Introduction reports describing the diagnosis of PSP using TBLC.

Pulmonary sclerosing pneumocytoma (PSP) is a relatively rare lung
tumor and is mainly seen in women in the age group of 40-70 years [1,

2. Case report

2]. It is typically a benign tumor; however, lymph node recurrence,
pleural and bone metastases and malignant transformation can occur
[3-8]. This tumor is also known for its difficult preoperative diagnosis
since it possesses four typical histological structural patterns in the same
neoplasm: papillary, sclerotic, solid, and hemorrhagic [9]. Because of
the histological complication, PSP is often misdiagnosed as adenocar-
cinoma or carcinoid [10-12]. In recent years, with the prevalence of
transbronchial cryobiopsy (TBLC), we are able to obtain larger speci-
mens than previously. To the best of our knowledge, there have been no
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A 43-year-old man was referred to our hospital for an abnormal chest
shadow observed during a routine checkup. He had a history of smoking
10 cigarettes per day for seven years. He was asymptomatic, and no
abnormal findings were observed on physical examination and labora-
tory investigations. Chest radiography revealed a nodule in the left
lower lung field (Fig. 1A), while computed tomography (CT) scan of the
chest revealed a 14-mm heterogeneous round nodule with surrounding
ground-glass opacity in the left lower lobe. (Fig. 1B and C). After three-
week follow-up, the patient developed bloody sputum, and the size of
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the tumor increased to 18 mm. Bronchoscopy was performed using a
flexible bronchoscope under local anesthesia with 2% lidocaine as a
bolus to the bronchi, following an intravenous injection of midazolam
and pethidine hydrochloride. Bronchoscopic images revealed a blood
clot found in the trachea (Fig. 1D). The lesion in the left lower lobe was
approached with the aid of a radial endobronchial ultrasonography (R-
EBUS) but the lesion was adjacent to the probe (Fig. 1E). Subsequent
needle puncture was performed under fluoroscopic guidance in order to
guide the R-EBUS probe to the target lesion and also so that we could
check the bleeding tendency of the lesion. The probe was eccentrically
oriented to the lesion (Fig. 1F) and there was minimal bleeding. We
placed an occlusion balloon in the left B8 bronchus and administered
prophylactic epinephrine before the biopsy to prevent severe bleeding.
Then cryobiopsy was performed twice for 6 seconds each using the 1.9-
mm-diameter cryoprobe under fluoroscopic guidance. Bleeding was
well-managed and there were no complications. Histologically, epithe-
lioid cells with solid proliferation and a low nuclear to cytoplasmic ratio,
and various papillary lesions covered by type II pneumocyte-like-cells
(Fig. 2A) were observed. Hemosiderin-laden histiocytes (Fig. 2B) were
present in the superficial layer; immunohistochemical staining revealed
the histiocytes positive for thyroid transcription factor-1 (TTF-1)
(Fig. 2C) and vimentin, and the type II pneumocyte-like-cells positive for
cytokeratin 7 (Fig. 2D). The Ki-67 labeling index was estimated to be
approximately 5-10% in the hot spot. A diagnosis of PSP was formu-
lated, and the patient was referred to the department of Respiratory
Surgery. He underwent left basal segmentectomy of segments 8, 9, and
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diagnosis and treatment of PSP. Accurate preoperative diagnosis of PSP
is critical because limited resection is indicated for patients with PSP
[13,14].

PSP is radiologically often described as a single solitary nodule or
mass with smooth margins and with obvious enhancement on the CT
scan [2,9,15]. The lesion is usually smaller than 30 mm in diameter and
is often peripherally located; 44.7% of the tumors are juxtapleural or
juxtafissural [2,16]. It is sometimes misdiagnosed as lung cancer, pul-
monary carcinoid, pulmonary hamartoma, tuberculoma, bronchial cyst,
or inflammatory nodule [17-19]. 18F-fluorodeoxyglucose positron
emission tomography (FDG-PET) is often useful in differentiating benign
and malignant tumors; however, PSP shows various FDG accumulations
[20]. It has been reported that the size of a round and oval PSP with
well-defined borders was correlated with FDG accumulation [21]. In
addition, symptomatic patients with PSP showed a higher maximum
standardized uptake value than the asymptomatic group [21]. Actually,
it is difficult to distinguish lung cancer from PSP using FDG-PET.

Bronchoscopic diagnosis is sometimes difficult when the lesion is
small and is located in peripheral lesion, such as in the present case. The
American College of Chest Physicians guidelines report that the sensi-
tivity of bronchoscopy for diagnosing for peripheral lung lesions <2cm
was 34% in 2013 [22]. In these cases, the lesion is endoscopically
invisible and localizes with respiratory movement. We used an intra-
venous injection of midazolam and pethidine hydrochloride to reduce
the respiratory movement as much as possible. To further improve the
diagnostic yield, we used R-EBUS and virtual bronchoscopy navigation

10, and the preoperative diagnosis was confirmed based on the surgical

(VBN) software, SYNAPSE VINCENT® (Fujifilm, Tokyo, Japan). A

specimen.

3. Discussion

PSP is typically a benign tumor [1], which is derived from the
primitive respiratory epithelium of the pulmonary alveolus, principally
in type II alveolar cells [9]. Patients with PSP are usually asymptomatic
and are detected incidentally during a routine checkup, while bloody
sputum occurs in 8.6% of the cases [2]. PSP is known for its low pre-
operative diagnosis rate, and surgery is required for an accurate

meta-analysis reported that the diagnostic yield for 1067 peripheral
pulmonary lesions < 2 cm was 60.5% when R-EBUS was used [23]. A
review showed that the diagnostic yield for lung lesions < 2 cm was
67.4% using VBN [24]. Even if a sample is collected, pathological
diagnosis of PSP is often challenging if an inadequate amount of tissue is
obtained. PSP is composed of four major histologic patterns: papillary,
sclerotic, solid, and hemorrhagic [9]. When the papillary component is
predominant, it is often pathologically misdiagnosed as adenocarcinoma
[10]. When the solid component is predominant, it could be mis-
diagnosed as carcinoid [11]. These reports indicate that obtaining larger

Fig. 1. Imaging and bronchoscopic findings of the patient.
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Fig. 2. Pathological findings of specimens from transbronchial cryobiopsy.

specimens are crucial; therefore, diagnosis using traditional methods
such as percutaneous needle biopsy, transbronchial forceps biopsy, or
transbronchial aspiration biopsy is difficult [25,26].

To ensure an accurate diagnosis, obtaining large samples is essential.
However, transbronchial approach is often difficult since PSP is derived
from the pulmonary epithelium cells and less likely exposed to the
bronchial lumen. Cryobiopsy allows obtaining larger specimens with
less disturbance compared to forceps biopsy [27]. Unlike forceps biopsy,
cryobiopsy enables tissues to be obtained by the probe in a 360° manner.
However, the diagnostic yield of TBLC varies depending on the location
of the lesion and the R-EBUS probe. A previous study reported that when
the lesion was adjacently, eccentrically, and concentrically oriented, the
diagnostic yields of TBLC were 66.7%, 80.0%, and 85.7%, respectively
[28]. In our case, the probe was initially adjacent to the lesion. Then the
affected bronchial wall was punctured with a needle under fluoroscopic
guidance in order to place the guide sheath and the R-EBUS probe inside
the tumor. A previous study of transbronchial needle aspiration through
a guide sheath with endobronchial ultrasonography showed that this
procedure can be performed without an excessive risk of pneumothorax
or bleeding [29]. Finally, the R-EBUS probe was eccentrically oriented
to the lesion. Cryoprobes are stiff and often stick to cartilage. Using
fluoroscopy, we adjusted the position of the cryoprobe to match the
position of the ultrasonic probe. The sizes of our two samples were 3.5
mm x 4.5 mm and 3.5 mm x 3.5 mm, respectively. The specimens were
of adequate size and of quality for making an accurate diagnosis even if
the lesion was adjacent to the bronchial wall. Immunohistochemical
staining is useful; however, no specific immunohistochemical markers
have been identified thus far. PSP is often positive for TTF-1, epithelial
membrane antigen, and cytokeratin 7 [30]. The mean Ki-67 labeling
index of PSP is reportedly lower than that of adenocarcinoma [27].
Intraoperative frozen sections are also beneficial; however, the rate of
accurate diagnosis is relatively low (44.1%) [31,32]. To maximize the
diagnostic yield, it is important to collect a sample of sufficient size for
immunochemical staining, so TBLC is a useful method.

In our case, there were no bleeding complications. Histologically,
PSP has some hemorrhagic features, but life-threatening bleeding is
rarely reported with transbronchial lung biopsy or transbronchial needle
aspiration. There is a report of a transbronchial biopsy that failed due to
bleeding; however the PSP was large (13.5 cm in diameter) in that case
[33]. In addition, in our case, the amount of bloody sputum was scant,
and the patient did not take any antiplatelets or anticoagulants. Thus,

we did not consider our patient to be at particularly high risk of bleeding
on bronchoscopic procedures [34]. However, the risk of
moderate-to-severe bleeding is higher in TBLC than in transbronchial
lung biopsy [35]. An occlusion balloon and prophylactic epinephrine
were used to prevent severe bleeding [34]. A retrospective multicenter
study showed that the frequency of moderate-to-severe bleeding
reduced by using an occlusion balloon with TBLC (1.8% vs 35.7%;
adjusted odds ratio, 0.02) [36]. Furthermore, we confirmed that the
lesion did not have an excessive bleeding tendency when needle punc-
ture was performed prior to the TBLC. Using these techniques, the TBLC
was safely conducted.

Cryobiopsy is considered beneficial in the preoperative diagnosis of
PSP. Nonetheless, caution should be exercised in the interpretation of
our report. In our case, the location of the PSP lesion adjacent to the
bronchus and using needle puncture may have facilitated its diagnosis
using TBLC. This implies that TBLC may be useful in cases where the
target lesion is in close proximity to the bronchus. Therefore, further
multicenter prospective studies are warranted to evaluate the usefulness
of preoperative TBLC in diagnosing PSP.

4. Conclusions

We report the first case of PSP diagnosed preoperatively using TBLC.
Cryobiopsy is considered beneficial in the preoperative diagnosis of PSP.
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