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Case Report
Sclerosing pneumocytoma mixed with a columnar  
clear cell adenoma and a typical carcinoid:  
case report and review of literature
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Abstract: Sclerosing pneumocytoma (SP) is a rare and benign tumor predominantly occurring in Asian women, easily 
misdiagnosed by imaging and pathologic frozen diagnosis during surgery because of its diverse histomorphology  
(4 structures, 2 types of cells). It may form multiple tumors. When SP is combined with carcinoid, adenoma, or other 
tumors (although rare), diagnosis is more complicated. SP mixed with carcinoid tumor is rare. At present, only 4 
cases have been reported in English literature. Here, we report a case of sclerosing pneumocytoma combined not 
only with carcinoid, but also with clear cell adenoma of the lung. The patient was a 52-year-old female and CT found 
a nodule in the middle lobe of the right lung. SP was not excluded by intraoperative frozen section diagnosis. The 
above 3 components formed a 1.4 cm nodule. The related literature is reviewed to strengthen the understanding of 
SP, and aid clinicopathological diagnosis.
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Introduction

Sclerosing pneumocytoma (SP) used to be 
called sclerosing hemangioma of the lung 
(SHL), first reported by Liebow et al. [1] in 1956. 
SP occurs mostly in the lung parenchyma, and 
is more common in middle-aged women. Cli- 
nical symptoms are generally absent [2], and 
the incidence of the tumor in Asia is higher  
than that in Europe and the United States. Most 
of them are solid lesions on CT, with various 
pathologic forms. Frozen sections are easily 
misdiagnosed as lung adenocarcinoma or car-
cinoid. There are many theories about its origin 
[3-8]. At present, it is believed to originate from 
primitive lung epithelial cells. Therefore, in the 
2015 edition of WHO, pulmonary sclerosing 
hemangioma originally belonged to “mixed tu- 
mors,” was classified as “pulmonary adenoma” 
and was renamed sclerosing pneumocytoma. 
In the past, SP was considered a rare pulmo-
nary benign tumor. However, recent literature 
reported that SP may be associated with carci-
noid, and even recurrence and lymph node 
metastasis [9-12]. Therefore, it has been sug-

gested that SP is a tumor with uncertain ma- 
lignant potential, which complicates the preop-
erative and intraoperative diagnosis of SP. A 
case of sclerosing pneumocytoma mixed with 
clear cell adenoma and carcinoid is reported. 
Preoperative imaging and pathologic diagnosis 
during and after operation are detailed.

Clinical information

The patient was a 52-year-old woman admitted 
to the hospital for 9 days after finding lung 
space-occupying lesions on physical examina-
tion. She had no clinical symptoms. CT showed 
a nodular high-density shadow in the right mid-
dle lobe, with clear edges and lobulated shape, 
about 1.4 × 1.0 cm. There were multiple plaque-
like high-density shadows under the pleura of 
both lungs. Stripes of high density shadow were 
seen in both lungs. The cystic low density shad-
ow was seen near the right inferior pulmonary 
vein, about 1.1 × 1.5 cm. A cystic gas density 
shadow was seen at the right rear aspect of the 
trachea. By imaging diagnosis, the nature of the 
middle lobe nodules of the right lung was uncer-

http://www.ijcep.com


Sclerosing pneumocytoma with clear cell adenoma and carcinoid

2600	 Int J Clin Exp Pathol 2020;13(10):2599-2607

tain, and follow-up and re-examination was rec-
ommended (Figure 1). Multiple patches under 
the pleura of both lungs were considered as 
benign lesions. With cystic low density near the 
right inferior pulmonary vein, pericardial cyst or 
tracheal diverticulum were considered.

Relevant examinations were completed (no 
abnormalities in the laboratory examination) in 
the hospital, and wedge resection of right mid-
dle lobe of lung was performed under thoracos-
copy. During operation, it was found that the 
tumors were located in the lateral segment of 
the middle lobe of the right lung, about 1 × 1 × 
1 cm in size, tough and active.

Intraoperative frozen section showed that the 
tumors consisted of classical SP areas (papil-
lary structure, sclerosing area, hemangioma-
like structure) and epithelioid cell nest areas 
with light staining of cytoplasm. There was no 
necrosis or mitosis. However, the epithelioid 
cell nest areas with light staining of cytoplasm 
were unstable and could not be classified as 
benign or malignant. (If only such epithelioid 
cell nests existed, lung adenocarcinoma may 
be considered).

After communicating with the clinical doctor 
during the operation, the report was given: 
Tumor lesions in the middle lobe of the right 
lung were of various shapes and clear borders. 

Sclerosing pneumocytoma was not excluded. 
The diagnosis needed to be confirmed by paraf-
fin and immunohistochemistry. (Intraoperative 
frozen section images are shown in Figure 
2A-C).

Because the cystic dilatation was seen behind 
the right lower pulmonary vein, the boundary 
between the lower pulmonary vein and the 
lower pulmonary vein was unclear, and there 
was a risk of bleeding, the surgeon did not per-
form a right middle lobectomy. The patient did 
not receive radiotherapy and chemotherapy 
after surgery, and no tumor recurrence or 
metastasis was observed during the follow-up 
period of 8 months. 

Immunohistochemistry

Tumor tissues were fixed in 10% neutral forma-
lin, embedded in paraffin, sectioned (thickne- 
ss 4 μm), routinely stained with H&E and im- 
munohistochemical staining. CK, EMA, Vimen- 
tin, Synaptophysin, P53, and S-100 antibodies 
were purchased from Fuzhou Maixin Co.; TTF-1, 
CK8/18, CgA, and HMB45 were purchased 
from Beijing Zhongshan Company; ER, PR, and 
Ki67 were purchased from Roche. SP method 
was used to carry out the immunohistochemis-
try according to the instructions of kit opera-
tion, and the positive and negative controls 
were set up at the same time.

Histomorphology and immunohistochemical 
findings

Macroscopic description: The right lung mid-
lobe tumor was a wedge-shaped resection of 
lung tissue, 7.5 × 4.0 × 1.5 cm. A gray-yellow 
mass was found 1 cm away from the incision 
margin, 0.7 cm under the capsule, with the size 
of 1.3 × 0.9 × 0.8 cm, hard and with clear 
boundaries.

Microscopic description: The tumor had a clear 
boundary and a complex tissue structure. It 
consisted of three parts: in addition to the clas-
sical sclerosing hemangioma-like area (3A, 0.8 
× 0.3 cm under the microscope) (such as the 
sclerotic, the papillary, the hemangioma-like, 
and the solid small round cell regions), colum-
nar clear cell nests (3B, 0.4 × 0.4 cm under the 
microscope) and short spindle solid cell nests 
(3C, 0.6 × 0.5 cm under the microscope) were 
also seen (see Figure 3). 

Figure 1. Chest CT (lung window): a nodular high-
density shadow in the right middle lobe, with clear 
edges and lobulated shape.
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The papillary area was composed of typically 
surface-covered cubic cells, interstitial round 
or polygonal cells. The surface cells were simi-
lar to type II pneumocytes, and the stromal 
cells had central bland nuclei with fine chroma-
tin and absent nucleoli, with well-defined bor-
ders. TTF-1 and EMA were expressed in both 
cell types by immunohistochemistry; CK and 
CK8/18 are expressed in cuboid cells, VIM is 
expressed in interstitial cells, but CK, CK8/18, 
syn and CgA were not expressed. The immuno-
phenotypes of the cells in the solid small round 
cell area were consistent with the stromal 
round cells in the papillary area. Fibrous tissue 
with hyaline degeneration and coarsely scle-
rosed collagen were seen in the sclerotic zone, 
and TTF-1 positive cells were found between 
collagen. In the hemangioma-like area, erythro-
cyte filling was found between the papillary fis-
sures, and TTF-1 positive cubic or flat cells were 
covered on the surface of the papilla.

The conventional staining corresponding to the 
epithelioid cell nests with light cytoplasm stain-
ing on the frozen section was the columnar 
clear cell area (as shown in Figure 3D). Tumor 
cells were large, columnar, with clear borders, 
abundant cytoplasm, transparent or very light 
pink, round or oval nuclei, moving up or away 

was not apparent on frozen sections. The 
tumour cells grew in an organoid nesting ar- 
rangement, with fine vascular fibrous stroma. 
The cytoplasm of the cells was eosinophilic or 
transparent, the nucleus was oval, and the 
nuclear chromatin was finely granular, separat-
ed by fiber tissue, distributed in the form of 
nest, no necrosis and mitosis were found, with 
the strong expression of syn, CgA, and weak 
expression of TTF-1, CK and CK8/18, and did 
not express EMA, Vim, S-100, or HMB45. The 
Ki67 index of the entire tumor was not high, 
less than 2%. The immunohistochemistry of the 
tumor was shown in Figure 4A-G, Table 1.

Histochemical staining: PAS (-) (see Figure 5).

Discussion

Combining clinical information, histomorpholo-
gy, immunohistochemistry and special staining 
results, the final diagnosis was the sclerosing 
pneumocytoma mixed with a columnar clear 
cell adenoma and a typical carcinoid.

SP is a rare lung tumor, which occurs mostly in 
the lung parenchyma, and a few can occur in 
the bronchial cavity, the hilar [13-15] and so  
on. It is most commonly seen in middle-aged 
women, and may be related to sex hormones. 

Figure 2. A. Intraoperative frozen 
section (HE × 50) the tumor con-
sisted of the classic SP area (pap-
illary structure, sclerosing area, 
hemangioma-like structure) and 
cytoplasmic epithelioid cell nest 
area. B. Intraoperative frozen sec-
tion (HE × 100) the tumor with 
cytoplasmic epithelioid cell nest 
area. C. Intraoperative frozen sec-
tion (HE × 400) the cytoplasmic 
epithelioid cell nest area of the 
tumor. 

from the basement membra- 
ne, with small nucleoli. Cells 
were arranged in trabecular 
shape, with little stroma, abun-
dant squeezed blood vessels, 
and no obvious necrosis and 
nuclear division. These tumor 
cells were positive for TTF-1, 
CK, and CK8/18 by immu- 
nohistochemistry, with EMA 
weakly positive and close to 
the luminal margin. Cells were 
negative for Vimentin, S-100, 
HMB45, Synaptophysin, CgA, 
CEA and CD68. Adenocarcino- 
ma could not be excluded in 
frozen sections and it was dif-
ficult to classify them as ade-
noma or adenocarcinoma list-
ed by WHO (2015) in conven-
tional paraffin sections. 

Another special feature was 
the appearance of short spin-
dle solid cell nests on paraffin 
sections (Figure 3E, 3F), which 
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Patients are typically asymptomatic [2]. The 
incidence in Asia is significantly higher than 
that in Europe and the United States. Single 
lesions are more common, and multiple lesions 
or the lesions in double lungs are rare [16-18]. 
There are many theories about the origin of his-
tology: vascular endothelial cells [3, 4], meso-
thelial cells [5], neuroendocrine cells [6], primi-
tive undifferentiated respiratory epithelium [7, 
8]. Devouassoux-Shisheboran M et al. [7] ob- 
served that both cubic cells and polygonal cells 
strongly expressed TTF-1. TTF-1 is specifically 

patient underwent postoperative radiotherapy 
[27]. 

Typical SP can be seen in four structures (papil-
lary area, sclerotic area, solid area and haemor-
rhagic area), two kinds of cells (cubic cells and 
round cells). Due to its diverse composition or 
multiple tumors, it is often misdiagnosed dur-
ing imaging or intraoperative freezing. Espe- 
cially when there is a shallow lobulation in imag-
ing, it is easier to be misdiagnosed [28, 29]. 
Histologically, the papillary area needs to be 

Figure 3. A. The mass consisted of 3 parts (HE × 20). B. Another HE slice 
showed a lobulated mass (HE × 20). C. The mass consisted of 3 parts (HE 
× 40). D. The columnar clear cells area of the tumour (HE × 400). E. The 
classical sclerosing hemangioma-like area of the tumour (HE × 400). F. The 
short spindle solid cell nests area of the tumour (HE × 400).

expressed in mature type II 
alveolar epithelium cells, Clara 
cells, and embryonic alveolar 
epithelium cells. These find-
ings suggested that SP origi-
nated from the original respi- 
ratory epithelium, and some 
scholars believed that the two 
cells are different stages of 
primitive respiratory epithelial 
differentiation. 

SP was considered to be a rare 
benign tumor of lung in the 
past, but recently there have 
been reports in the literature 
that a small number of SP can 
be combined with carcinoid 
[19], or canceration [20-22], 
and even recurrence [9], medi-
astinal and local lymph node 
metastasis [10-12], and a 
small number of SP can even 
be transferred to the stomach 
and bones [23, 24]. Therefore, 
it has been suggested that SP 
may be a tumor with undeter-
mined malignant potential. 
P53 mutation [25] was found 
in some cases, and AKT1 acti-
vation was associated with 
multiple lung diseases [26], 
which suggested that SP may 
have malignant potential and 
requires long-term follow-up. 
However, these behaviors have 
no significant effect on the 
prognosis of patients, so the 
current view is that SP is clini-
cally benign, and there is no 
literature report on the need 
for adjuvant chemotherapy 
after SP resection. Only one 



Sclerosing pneumocytoma with clear cell adenoma and carcinoid

2603	 Int J Clin Exp Pathol 2020;13(10):2599-2607

differentiated from lepidic lu- 
ng adenocarcinoma. The solid 
area needs to be differentiated 
from carcinoid (primary or met-
astatic), glomus tumors and 
paraganglioma, while the cyto-
plasm of cubic cells can be 
transparent, so it should be  
differentiated from clear cell 
tumors (primary or metasta- 
tic), and these identificati- 
ons should be combined with 
immunohistochemical staining 
and histochemical staining. 

When the SP merges with 
other tumors, the diagnosis 
becomes more complicated.  
In this case, the imaging CT 
showed that the tumor was  
so small that the lobulation 
appeared. Therefore, the imag-
ing doctor favored lung cancer 
during the preoperative evalu-
ation, but no clear diagnosis 
was given. It has also been 
confirmed under the micro-
scope (Figure 3B), different 
sections showed the lobulation 
of the tumor, one end of the 
lobulated leaf was a clear cell 
adenoma, the other end was a 
carcinoid, and the middle was 
a classic sclerosing pneumocy-
toma. The three parts of the 
area were not completely sepa-
rated, but were transition and 
interspersed with each other, 
and it seems to be impossible 
to explain this with “collision 
tumors”. Immunohistochemis- 
try showed that TTF-1 was 
expressed in all three parts of 
the lung. Although the intensity 
of TTF-1 was different, it sug-
gested that they might origi-
nate from primitive alveolar 
epithelium. So it seemed to be 
more reasonable to use one 
tumor to differentiate in differ-
ent directions to explain the 
characteristics of this case, 
which also supported the view 
of Devouassoux-Shisheboran 
M [7]. In this case, it can be 
roughly distinguished the clas-

Figure 4. A. TTF-1 was positive in each part of the tumor (× 40). B. Expres-
sion of CK in various parts of tumor (× 40). C. Expression of EMA in various 
parts of tumor (× 40). D. Expression of vimentin in various parts of tumor (× 
40). E. Expression of CgA in various parts of tumor (× 40). F. Expression of 
Syn in various parts of tumor (× 40). G. Low expression of Ki67 in various 
parts of tumor (× 100). H. Expression of TTF-1 in the columnar clear cell 
area of tumor (× 400).
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sic sclerosing pneumocytoma from the wide 
cytoplasmic epithelial nest on the frozen sec-
tion during the operation. The carcinoid area 
was not obvious. If only the wide cytoplasmic 
epithelial nest was concerned, or only the mate-
rial of which was taken, then the frozen report 
of adenocarcinoma might be sent out. For- 
tunately, the SP component was taken at the 

been similar pathological features between TC 
and the solid region of SP (such as cell mor-
phology, abundant blood vessels, nesting tu- 
mor cells tend to appear under the glandular 
epithelium), it is easy to misdiagnose TC as the 
small round, polygonal cells of SP. Therefore, TC 
needs to be differentiated from SP. However, 
there may be scattered or focal hyperplasia of 
neuroendocrine cells in the SP, and even aggre-
gated into carcinoid tumorlets with diameters 
more than 2 mm, less than 5 mm. When the 
maximum diameter of nested hyperplasia of 
neuroendocrine cells exceeds 5 mm, it is nec-
essary to diagnose TC. It has been suggested 
that SP originated from neuroendocrine cells, 
so SP can be seen in scattered or small focal 
distribution of neuroendocrine cells (as seen in 
SP and carcinoid transition areas in this case), 
but in the present case, neuroendocrine cells 
are distributed in a sheet-like manner and 
exceed 5 mm, which met the diagnostic criteria 
for carcinoid. There is a constant debate in the 
literature about whether the two tumors are 
collisions or an origin [19, 30-33].

As can be seen from Table 2, there were 6 
cases of SP combined with carcinoid, which 
had no gender difference and occurred in the 
middle and lower lobe of the right lung. It can 

Table 1. Expression of immunohistochemistry in various regions of 
the tumor

Classic SP
Columnar  

clear cell area
Short spindle  

solid cell nestsCuboidal  
surface cells

Stromal small  
round cells

TTF-1 +++ ++ +++ +
CK +++ - +++ +
CK8/18 +++ - +++ +
Vimentin - ++ - -
EMA ++ + + -
CEA - - - -
CgA - - - +++
Syn - - - +++
CD68 - - - -
S-100 - - - -
HMB45 - - - -
ER Partially + Partially + Scattered + Scattered +
PR Scattered + Partially + - Partially +
P53 Scattered + Scattered + Scattered + Scattered +
TFE3 - - - -
Ki67 index <1% <1% <2% <1%

time, and the overall bound-
ary was clear, the possibility 
of SP was considered first. 
However, we also communi-
cated with the surgeon at 
that time, because of the 
blood vessels, the patient’s 
lung lobe was not removed.

SP is more common in East 
Asia such as Japan, South 
Korea, India, and China than 
in Europe and the United 
States. Hundreds of cases 
can be found in pubmed, but 
the cases of SP combined 
with carcinoid were rare, and 
only 4 cases were currently 
retrieved in English literature 
[19, 30-32], and one case in 
Chinese literature [33]. Typi- 
cal carcinoid (TC) is relative- 
ly rare in the lung and is  
a low-grade neuroendocrine 
tumor. Because there has 

Figure 5. PAS was negtive in the cytoplasm of the 
columnar clear cell area (× 400). 
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Table 2. Summary of cases of SP combined with carcinoid in the literature (English and Chinese)

Case 
number Sex Age Clinical symptoms Location Number 

of tumors

Maximum  
diameter of 

the tumor (cm)
Growth pattern Accompanying 

disease
Surgical  

approach
Follow-up 
(month) Nationality Issuing 

time

1 Female 52 Asymptomatic Right middle lobe Single 1.3 Mixed Columnar clear 
cell adenoma

Wedge resection 8 China

2 Female 55 Asymptomatic Right middle lobe Single 1.6 Mixed so well that 
appeared as a single 
neoplasm

NA Lung lobectomy 6 China 2019 19

3 Male 62 Asymptomatic Left lower lobe Single 1.3 Mixed Clear borders 
between the SP 
and TC

Adenocarcinoma 
in the upper right 
lobe

Wedge resection 
+ lobectomy

17 Korea 2017 30

4 Female 50 Repeated dry cough, 
chest pain, dyspnea

Right middle lobe Multiple 0.3-2.2 Mixed and mosaic 
pattern, carcinoid 
tumorlets

NA Lung lobectomy 14 China 2014 31

5 Male 52 Asymptomatic Right middle and 
lower lobe

Multiple 0.5-2.6 Separated pulmonarytu-
berculosis in 
childhood

Lung lobectomy 36 Korea 2013 32

6 Male 41 Paroxysmal dizziness, 
excessive drinking, 
polyuria, increased 
nocturnal urine for 
6 months, low back 
pain after bending and 
loading for 2 months

Right lower lobe Single 2.0 Mixed Overlapped at 
the borderline

Ectopic ACTH 
syndrome

Lung lobectomy 8 China 2009 33
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be single or multiple, the tumor size was 0.3-
2.6 cm, and the wedge or lobectomy has been 
performed. The longest follow-up period was 
36 months, and no recurrence or metastasis 
was observed. Most of the tumor components 
were mixed, and there was only one case where 
the tumor components were completely sepa-
rated, which supported the original alveolar 
epithelium instead of collision.

However, the most puzzling is the transparent 
cell nest component in this case. It has been 
reported in the literature that SP can be com-
bined with papillary adenoma [14], atypical 
alveolar hyperplasia (AAH) [20], which can be 
cancerous [20-22], or associated with adeno-
carcinoma [30, 34], but no cases with transpar-
ent cell nests have been retrieved. Of course, 
we have also made differential diagnosis relat-
ed to clear cell tumors, including clear cell ade-
nocarcinoma, clear cell carcinoid, acinar cell 
tumor, paraganglioma, PEComas, histiocytic 
tumor, metastatic renal clear cell carcinoma, 
etc, all of which were excluded by immunohisto-
chemistry staining, histochemical staining and 
PET-CT. So, can this part of the tumor tissue be 
called a columnar clear cell adenoma? Because 
the tumor cell atypia was not obvious, the ki67 
proliferation index was low, there was insuffi-
cient evidence to diagnose cancer. However, 
the corresponding names of these tumors can 
not be found in the new WHO classification in 
2015, nor can they be found in the literature. 
We were confused. Since SP can recur and 
metastasize, and carcinoid is a low-grade neu-
roendocrine tumor, when columnar clear cells 
combined with SP and carcinoid, it is more nec-
essary to follow up and review. At the current 
follow-up of 8 months, no new tumors or metas-
tases have appeared in the patients.

To sum up, SP is a rare tumor, which is easy to 
be misdiagnosed because of its diverse or mul-
tiple lesions in imaging and intraoperative 
freezing. SP mixed with carcinoid and adenoma 
is rare, and its diagnosis should be combined 
with clinical information (age, sex, location), 
imaging data, histomorphology, immunohisto-
chemistry and special staining. Because of the 
recurrence and metastasis of SP, it may be a 
tumor with undetermined malignant potential, 
and patients need to be informed of long-term 
follow-up. The molecular mechanism for the 
development of SP also needs to be further 
studied.
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