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Introduction

Pulmonary sclerosing pneumocytoma (PSP) is a rare benign 
lung tumor (1,2), which was previously known as pulmonary 
sclerosing hemangioma (PSH). It was reported and named 
in 1956 by Liebow (3) and renamed as PSP in 2015 by the 
World Health Organization (4). Diagnostic confirmation of 
PSP relies on surgical pathology, as its preoperative imaging 
performance lacks specificity; therefore, the differential 
diagnosis of PSP and lung cancer is especially difficult. This 
study focused on PSP patients and investigated imaging and 
other comprehensive clinical characteristics of PSP cases 

compared with lung cancer cases, thus accumulating the 
diagnostic experience for such patients.

Methods

Patient characteristics

This study was a retrospective study, collected data on 
PSP patients who were treated at the Shanghai Pulmonary 
Hospital, Tongji University School of Medicine from 
December 2012 to February 2017. This study was approved 
by the Ethics Committee of Shanghai Pulmonary Hospital, 
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Tongji University School of Medicine (ethics approval  
No. K17-137). All patients had signed an informed consent. 
A diagnosis of PSP was confirmed in all patients via surgical 
resection. This study also collected data on lung cancer 
patients who were treated during the same period and 
whose diagnosis was confirmed via lung puncture cytology 
or surgical resection pathology. In all, 187 patients with 
PSP were enrolled in this study, and 197 patients with lung 
cancer were enrolled (Table 1).

Enrollment criteria

We screened for new patients who had not received a 
conformation of diagnosis and who had not received 
treatment. Prior to the diagnosis, patients underwent 
enhanced  computed tomography (CT) imaging [Siemens 
SOMATOM (Siemens Medical Solutions, Germany)]. 
CT images revealed solid nodules or clumps in the 
lung, and clinical imaging indicated the possibility of 
benign lung tumor or lung cancer. The patients were 
hospitalized in our hospital and were diagnosed with 
either PSP or lung cancer.

Pathological diagnosis method

For all enrolled PSP patients, lesion samples were obtained 
after surgery in our hospital and were subjected to 
pathological examination to confirm the diagnosis. Lung 
cancer patients underwent CT-guided percutaneous lung 
puncture cytology or pathological examination after surgical 
resection for confirmation of the diagnosis.

Observation indicators

For patients who were pathologically diagnosed with 
PSP or lung cancer, we observed their size, location, and 
morphology of the lung lesions, and for patients who 
received surgical treatment, we also observed the presence 
or absence of a capsule, vascular involvement, the presence 
or absence of pleural adhesions, and whether surgical 
complications occurred.

Statistical analysis

Statistical analysis was performed using the Statistical Software 
Package (SPSS for Windows, version 21.0; SPSS Inc.,  
USA). Two groups of data were compared using the t-test, 
and P<0.05 was considered to be statistically significant.

Results

Patient characteristics

For enrolled PSP patients, the mean age was 52.3±6.7 years,  
and the ratio of females (n=165, 88.2%) to males (n=22, 
11.8%) was 7.5:1. This disease was often found in the 
40–70-year age group, where it accounted for 80.8% of 
the total number of cases. The most frequently affected 
age group was the 50–60-year age group, in which  
67 cases (35.8%) were included. One patient was only  
15 years of age, whereas 7 patients were older than 70 years 
of age (3.7%). The average age of the patients with lung 
cancer was 59.7±5.1 years of age, and the ratio of females 
(n=61, 31.0%) to males (n=136, 69.0%) was 0.45:1. Lung 
cancer was often found in those over 40 years of age, where 
it accounted for 92.4% of the total number of cases. The 
most frequently affected age group was the 60–70-year age  
group (76 cases, 38.6%). Eight PSP cases (4.3%) received 
thoracotomy, and 179 PSP cases (95.7%) received 
thoracoscopic surgery, of which 114 cases (61.0%) were 

Table 1 Clinical characteristics of the patients

Characteristics PSP, n (%) Lung cancer n (%)

Gender

Male 22 (11.8) 136 (69.0)

Female 165 (88.2), 
(P=0.001)

61 (31.0), 
(P=0.033)

Age (years) 

≤20 1 (0.5) 0 (0.0)

20–30 9 (4.8) 6 (3.0)

30–40 19 (10.2) 9 (4.6)

40–50 42 (22.5) 38 (19.3)

50–60 67 (35.8) 30 (15.2)

60–70 42 (22.5) 76 (38.6)

>70 7 (3.7) 38 (19.3)

Smoking history

Current or former smoker 20 (10.7) 151 (76.6)

Never smoked 167 (89.3), 
P=0.001

46 (23.4),  
P=0.015

PSP, pulmonary sclerosing pneumocytoma.
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treated with segmentectomy, and 73 cases (39.0%) were 

treated with lobectomy. In all, 118 lung cancer cases (59.9%) 

were confirmed by CT-guided percutaneous lung puncture 

cytology, and 79 cases (40.1%) were diagnosed by surgical 

resection followed by pathological examination.

Clinical manifestations

PSP and lung cancer patients might have lesions in all lobes 
of the lung (Table 2). According to this study, PSP often 
presented as lesions in the lower lobes, with lesions in the 
left lower lobe [61 cases (32.6%)] and the right lower lobe 
[47 cases (25.1%)], which accounted for 57.7% of the total 
number of cases. Lung cancer patients had lesions scattered 
in all lobes of the lung, but no obvious frequently affected 
areas were found. PSP lesions were relatively small, as the 
majority lesions were in the range of ≤20 mm, and most 
lesions were in the range of 10–20 mm [91 cases (48.7%)]. 
Lung cancer patients had larger lesions, as lesions >30 mm 
accounted for 76.2% of the total number of cases. Most 
PSP and lung cancer patients were newly identified [85.0%, 
and 83.2% (P=0.007; P=0.009)]. After disease onset, 44.4% 
of PSP patients exhibited no clinical manifestations (Table 3),  
and symptomatic patients with PSP or lung cancer often 
presented with cough and sputum. Other symptoms of PSP 
were not specific, and although 34.5% of patients with lung 
cancer experienced chest pain, this symptom was rare in 
PSP patients (16.0%).

CT findings before diagnosis

There were more PSP patients with smooth (with no 
short burrs) lesion boundaries than there were patients 
with rough (with short burrs) boundaries according to CT 
imaging (Table 4) (P=0.085). Significantly more lung cancer 
patients had lesions with unsmooth boundaries or short 
burrs in the boundaries (176 cases), which accounted for 
89.3% of the total number of cases (P=0.001). Moreover, 
82.4% of the PSP cases demonstrated no enlargement 
of the mediastinal lymph nodes, while most of the lung 
cancer patients had enlarged mediastinal lymph nodes 
(lymph nodes >10 mm in shortest diameter) (85.3%) 
(P=0.001). Most patients with PSP showed no calcification 
within the lesions (75.9%) or vascular involvement 
(79.1%), had hypodense shadow [with low Hounsfield 
units (≤30 units)] compared with muscle (62.0%), and 
had single lesions (97.9%), while lung cancer patients 
showed no calcification (81.2%) and had high CT values 
(67.5%); in addition, most lesions of lung cancer patients 
were associated with blood vessels (vascular involvement) 
(64.5%), and the internal texture (the CT values in tumor 
tissue) was not uniform (75.1%).

Table 2 Manifestation of lung lesions at onset

Characteristics PSP, n (%) Lung cancer, n (%)

Location of lobe

Left upper lobe 28 (15.0) 40 (20.3)

Left lower lobe 61 (32.6) 33 (16.7)

Right upper lobe 24 (12.9) 49 (24.9)

Right middle lobe 27 (14.4) 28 (14.2)

Right lower lobe 47 (25.1) 47 (23.9)

Size (mm) 

≤10 42 (22.5) 4 (2.0)

10–20 91 (48.7) 15 (7.6)

20–30 31 (16.6) 28 (14.2)

30–50 19 (10.1) 93 (47.2)

>50 4 (2.1) 57 (29.0)

Onset time (months)

≤3 159 (85.0) 164 (83.2)

>3 28 (15.0), P=0.007 33 (16.8), P=0.009

PSP, pulmonary sclerosing pneumocytoma.

Table 3 Clinical manifestations at onset

Clinical manifestations PSP, n (%) Lung cancer, n (%)

Asymptomatic 83 (44.4) 39 (19.8)

Cough 74 (39.6) 155 (78.7)

Sputum 58 (31.0) 105 (53.3)

Bloody sputum (≤ 30 mL/d) 16 (8.6) 34 (17.3)

Hemoptysis (> 30 mL/d) 12 (6.4) 11 (5.6)

Chest pain 30 (16.0) 68 (34.5)

Fever 4 (2.1) 29 (14.7)

Chest tightness 21 (11.2) 50 (25.4)

Hoarseness 1 (0.5) 32 (16.2)

Weight loss 2 (1.0) 47 (23.9)

Pain (outside the chest) 0 (0.0) 36 (18.3)

PSP, pulmonary sclerosing pneumocytoma.
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Postoperative follow-up

All enrolled PSP patients received a confirmation of 
diagnosis after pathological examination of surgically 
resected tissues. The postoperative results showed that  
30 cases (16.0%) contained capsule or capsule-like structures 
surrounding the lesions, which were easily resected during 
surgery. Four cases were diagnosed as multiple PSP, of 
which 2 cases had multiple lesions in the same lobe of the 
lung, and 2 cases had lesions located in different lobes  

(1 case in the left upper lobe + left lower lobe, and 1 case 
in the right middle lobe + left lower lobe). Postoperative 
pathology revealed 1 case with ossification, 1 case associated 
with lymphangioma, and 1 case with interstitial vitreous 
changes. Of the 187 PSP patients who underwent surgery, 
6 experienced postoperative bleeding (>500 mL), and  
3 experienced pneumonia; all these patients improved after 
treatment. However, 1 case of pneumothorax, 1 case of 
chest pain, and 1 case of hoarseness were also observed, 
and although these were not life-threatening, these patients 

Table 4 CT findings of patients with PSP or lung cancer

CT findings PSP, n (%) Lung cancer, n (%) P values

Boundary

Smooth 106 (56.7) 21 (10.7) 0.042

Irregular or spiculation 81 (43.3), P=0.085 176 (89.3), P=0.001 0.065

Pleural adhesions

Yes 57 (30.5) 71 (36.0) 0.830

No 130 (69.5) 126 (64.0) 0.767

Association with mediastinal lymph node enlargement

With enlargement 33 (17.6) 168 (85.3) 0.001

No enlargement 154 (82.4) 29 (14.7) 0.001

Vascular involvement

No vascular involvement 148 (79.1) 70 (35.5) 0.035

Overlying vessel sign (adhesion but no invasion) 32 (17.1) 66 (33.5) 0.078

Vascular invasion 7 (3.8) 61 (31.0) 0.023

Calcification of the lesions

No calcification 142 (75.9) 160 (81.2) 0.840

Calcification within the lesions 20 (10.7) 27 (13.7) 0.754

Calcification around the lesions 25 (13.4) 10 (5.1) 0.091

CT value of the lesion (compared with the muscle)

Hyperdense 71 (38.0) 133 (67.5) 0.041

Hypodense 116 (62.0) 64 (32.5) 0.048

Lesion texture

Homogenous 85 (45.4) 49 (24.9) 0.062

Heterogeneous 102 (54.6) 148 (75.1) 0.045

Lesion numbers

Single 183 (97.9) 95 (48.2) 0.037

Multiple 4 (2.1) 102 (51.8) 0.001

CT, computed tomography; PSP, pulmonary sclerosing pneumocytoma.
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did not improve after treatment. None of the patients with 
PSP experienced recurrence or metastasis. Before diagnosis,  
5 PSP patients (2.7%) presented with hemorrhage (>100 mL)  
during CT-guided percutaneous puncture of the lungs; all 
patients improved after hemostatic treatment, and no cases 
with chronic bleeding were observed.

Discussion

PSP and lung cancer manifest as pulmonary nodules. In 
some cases, clinicians will utilize CT-guided percutaneous 
lung puncture to collect pathological samples. Only a 
few cases of PSP have been diagnosed by cytology, as the 
diagnosis requires immunohistochemistry (5), and PSP can 
be easily misdiagnosed as lung cancer (6), which necessitates 
clarification via surgery. This study included 3 cases of 
preoperative pulmonary puncture cytology that indicated 
the presence of cancer cells (2 cases of adenocarcinoma 
and 1 case of non-small cell lung cancer); these cases were 
finally diagnosed as PSP after surgery.

PSP is more common in East Asian populations and is 
rare among Western populations (7). In this study, PSP was 
more common in women who were non-smokers (88.2%), 
which is consistent with previous reports (8), and PSP 
was found to occur often in the 40–70-year age group. In 
contrast, lung cancer was more common in men (69.0%) 
and was often found in the 60–70-year age group; moreover, 
most patients were smokers. PSP often occurred in the 
left lower lobe (32.6%), with a lesion size of 10–20 mm  
(48.7%), while lung cancer did not affect a particular area 
of the lungs and often presented with a tumor size over 
30 mm. Common clinical manifestations included cough, 

sputum, and chest pain, while patients with PSP were more 
likely to be asymptomatic than patients with lung cancer. In 
addition, 16.0% of PSP patients presented with chest pain, 
which was also previously reported in the literature as a 
rare sign (9), and more lung cancer cases were accompanied 
with systemic manifestations (weight loss, hoarseness, 
and systemic pain) than PSP. PSP and lung cancer do 
not show specific differences in terms of overall clinical 
symptoms, and systemic symptoms can be used as a point of 
identification between the two diseases.

On the enhanced CT images before diagnosis, most of 
the lung cancer patients had lesions with rough boundaries 
or had short burrs on the lesion boundaries (89.3%), while 
43.3% of the PSP patients also had lesions with the same 
unsmooth boundaries. In the study by Shin (10), 65.8% of 
the PSP patients had lesions with smooth boundaries, but 
fewer patients had lesions with unclear boundaries than in 
this study. PSP presented primarily as a single lesion without 
enlarged mediastinal lymph nodes, but 17.6% of patients 
also had lymphadenopathy (Figure 1). Pokharel (11) and 
Tanaka (12) also found that patients with PSP could have 
mediastinal lymph node invasion and thus have metastatic 
potential. In contrast, lung cancer showed no significant 
differences between single and multiple lesions and was 
usually accompanied by enlarged mediastinal lymph nodes 
(85.3%). In this study, one patient underwent EBUS-TBNA 
(Endobronchial ultrasound-guided transbronchial needle 
aspiration), and the 4R group lymph node biopsy suggested 
adenocarcinoma. This patient was diagnosed with lung 
adenocarcinoma and then underwent surgical treatment, 
but the surgical pathology examination revealed a diagnosis 
of PSP. Therefore, enlargement of the mediastinal lymph 

Figure 1 One patient with PSP had enlarged mediastinal lymph nodes (preoperative EBUS-TBNA 4R lymph node pathology of this 
patient suggested adenocarcinoma, and the postoperative pathological diagnosis was PSP). EBUS-TBNA, endobronchial ultrasound-guided 
transbronchial needle aspiration; PSP, pulmonary sclerosing pneumocytoma.
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Figure 2 One patient with PSP showed mediastinal and interventricular pleural adhesions, as well as heterogeneous internal density. PSP, 
pulmonary sclerosing pneumocytoma.

A B

Figure 3 Micrographs showing diagnostic characteristic of PSP (magnification 1:4 and 1:10). PSP, pulmonary sclerosing pneumocytoma.

nodes cannot be considered as evidence of lung cancer and 
a misdiagnosis is still possible even after a cytology-based 
diagnosis. Yano (13) found that PSP was associated with 
contralateral lung metastasis, while this study also included 
a case of PSP with contralateral pulmonary nodules  
(right middle lobe + left lower lobe). Compared with the 
CT value of the muscle, the CT value of the PSP lesion was 
low (62.0%), and that of lung cancer was high (67.5%). PSP 
and lung cancer also showed a heterogeneous density within 
the lesion (54.6% and 75.1% for PSP and lung cancer, 

respectively) and no obvious calcification (75.9% and 81.2% 
for PSP and lung cancer, respectively). In addition, 64.5% 
of lung cancer patients showed lesions near the blood vessels 
or had vascular invasion, and 30.5% of PSP patients had 
lesions near the pleura or had pleural adhesions (Figure 2). 
Figure 3 was micrographs showing diagnostic characteristic 
of PSP. However, Devouassoux-Shisheboran (14) found 
that PSP lesions were essentially isolated with no adhesion 
(96%), which was different from the observation in this 
study. In addition to CT, FDG-PET (fluorodeoxyglucose 
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positron emission tomography) can also be used to image 
PSP and lung cancer. However, limited numbers of reports 
have been published on FDG-PET imaging in cases of PSP 
(15,16). Some studies have shown that PSP also presents 
strong absorption in FDG-PET (17). However, these are 
only case reports, and whether FDG-PET can be used 
for PSP identification still requires the support of large 
numbers of cases.

Since PSP is rare in clinical practice, the number of cases 
accumulated in this study was small, and therefore, we need 
more time to accumulate additional patients for a more 
accurate data analysis.

Conclusions

PSP is a rare benign tumor that is difficult to diagnose 
clinically. It is often found in 40–70-year-old women who 
are non-smokers. It can be accompanied by cough and 
sputum, while a small number of patients experience chest 
pain. On CT imaging, PSP and lung cancer can both 
present as nodules or lumps, and PSP patients often show 
lesions with a size of 10–20 mm. The lesions are often 
solitary, located in the left lower lobe, and have unclear 
boundaries. Most patients do not present with enlargement 
of the mediastinal lymph nodes, and the CT value is low. 
It is difficult to differentiate between PSP and lung cancer, 
and this study can provide some basis for a differential 
diagnosis.
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