
RanYue et al. Diagnostic Pathology           (2023) 18:64  
https://doi.org/10.1186/s13000-023-01327-7

CASE REPORT Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Diagnostic Pathology

Diffuse intrapulmonary mesothelioma 
mimicking pulmonary lepidic adenocarcinoma: 
a rare case report and review of the literature
Wang RanYue1, Wu ChunYan1, Hou Likun1, Zhang LiPing1, Lin JieLu1 and Dong ZhengWei1* 

Abstract 

Mesothelioma, with various clinical manifestations, radiological features, and histomorphological types, can be 
divided into epithelioid, sarcomatoid, and biphasic types, according to their histomorphological characteristics. There 
is a rare growth pattern of pleural mesothelioma: diffuse intrapulmonary mesothelioma (DIM), with a distinctive pat-
tern of predominantly intrapulmonary growth, has no or minimal pleural involvement, and simulates interstitial lung 
disease(ILD) clinically and radiologically. A 59-year-old man presented to the hospital with recurrent pleural effusions 
for 4 years and a history of asbestos exposure. Computed tomography (CT) showed bilateral pure ground-glass opac-
ity lesions, and the tumor cells showed a lepidic growth pattern pathologically. Immunohistochemical staining was 
positive for CK, WT-1, calretinin, D2-40, CK5/6, and Claudin4, while TTF-1, CEA, EMA, CK7, CK20, and other epithelial 
markers were negative. BAP1 loss its expression, and MTAP was positive in cytoplasm. CDKN2A was negative tested 
by Fluorescence in situ hybridization (FISH). The final diagnosis was DIM. In conclusion, we should recognize this rare 
disease to avoid misdiagnosis and delayed treatment.

Keywords Mesothelioma, Diffuse intrapulmonary mesothelioma, Pleura, Adenocarcinoma, Lepidic, Lung cancer, 
Lung nodule

Introduction
Mesothelioma is a highly aggressive malignant tumor 
originating from mesothelial cells, and is associated with 
a history of asbestos exposure or thoracic radiation ther-
apy. Mesothelioma, which usually arises from the pleura 
and peritoneum, can also stem from the pericardium, 
testis, and female reproductive system, and rarely from 
the lungs. Pleural mesothelioma (PM) usually manifests 
as diffuse pleural thickening or multiple nodules on tho-
racic imaging, with or without pleural effusion. In 21% 

of all cases of PM approximately, the tumor may invade 
the pulmonary parenchyma [1]. Diffuse intrapulmo-
nary mesothelioma (DIM), which has a predominantly 
intrapulmonary growth pattern, accounts for about 0.5% 
of all PM cases [2]. In terms of immunohistochemistry, 
DIM is positive for mesothelial markers and negative for 
BAP1, which is similar to mesothelioma. We report a rare 
case of DIM presenting with lepidic growth pattern, and 
review so far published reports summarizing their clini-
cal and pathological characteristics.

Case report
Clinical summary
We report the case of a 59-year-old man who complained 
of recurrent pleural effusion for 4 years. The patient 
had worked on high-temperature stoves for more than 
10 years and had been exposed to asbestos-containing 
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thermal insulation materials daily during this period. 
On physical examination in 2017, the patient was found 
to have a right pleural effusion and was not taken seri-
ously. Computed tomography (CT) of the patient in 2019 
showed patchy opacities in both lungs and pleural effu-
sion on the right side. The pleural effusion was drained 
and the cytopathological report showed no malignancy. 
The patient was considered to have tuberculous pleurisy-
had and received diagnostic anti-tuberculosis treatment 
for 1 month, but the result was unsatisfactory. In June 
2021, the patient underwent pleural effusion drainage in 
another hospital due to increased pleural effusion again, 
and the cytopathology report showed proliferating meso-
thelial cells. In October 2021, the patient’s right pleural 
effusion increased. CT showed ground-glass lesions in 
both lungs; the larger lesion was located in the lower 
lobe of the right lung, with a length of 35  mm (Fig.  1), 
multiple small nodules in the pleura, and no abnormal 
enlargement of multiple lymph nodes in the mediasti-
num. Laboratory examination showed that the GM test 
was 1.24ug/L, and the total protein in the pleural fluid 
was 33.0 g/L.

The patient visited our hospital for drainage of the pleu-
ral effusion. Cytology of the pleural effusion showed that 
the cells were small clusters or single scattered, round 
cells, medium size, and had a slightly higher nuclear-to-
cytoplasmic ratio. A small number of lymphocytes, his-
tiocytes, and psammoma bodies in the background. The 
cytopathological report suggested atypical cells.

After assessing the indications for surgery, the patient 
underwent a right lower lobe wedge resection and vis-
ceral pleurectomy. During the operation, the surgeon 
found a mass in the lower lobe of the right lung, adja-
cent to the visceral pleura. The visceral pleura and pari-
etal pleura were scattered with small white nodules. 

The postoperative specimen showed that the maximum 
diameter of the mass was 33 mm, gray-yellow-gray-red, 
close to the visceral pleura, soft, with a local gritty feeling 
and a clear boundary (Fig.  2). In addition, several gray-
white nodules were found on the surface of the pleura, 
with a diameter of 3 mm-8 mm.

Pathologic analyses
Microscopically, the tumor invaded the lung and pleura 
with a boundary between the tumor and normal lung 
tissue, and there was no cell migration at the junction. 
The alveolar structure exists, and the tumor grows 
mainly along the alveolar wall in an adherent manner 
(Figs.  3 and 4). Some cells wrapped the fibrous ves-
sel axis, and some were scattered in the alveolar cavity 
in small groups, showing papillary and micropapillary 
patterns. The tumor cells were medium, cuboid, tightly 
packed, and mildly shaped (Figs. 5 and 6). The chromatin 
was delicate, the nucleoli were rare, pathological mitotic 
figures were not found, and the amount of cytoplasm 
was moderate. The alveolar septa became thicker, fibro-
blasts proliferated in the interstitium, organization could 
be found, and there was a small amount of lympho-
cyte infiltration. Small number of lymphocytes, histio-
cytes and psammoma bodies were found in the alveolar 
spaces, without asbestos bodies or intravascular tumor 
thrombus. The tumors on the pleura were morphologi-
cally similar to lung tumors.

Immunohistochemistry showed that the tumor cells 
were positive for CK, Claudin4 and mesothelial markers, 
such as WT-1, Calretinin, D2-40, and CK5/6. They were 

Fig. 1 Computed tomography showed ground-glass lesions in the 
lower lobe of the right lung

Fig. 2 The mass in the lower lobe of the right lung, close to the 
visceral pleura, gray-yellow-gray-red, soft, with a clear boundary
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Fig. 3 The alveolar structure exists, and the tumor grows mainly along the alveolar wall in an adherent manner

Fig. 4 The alveolar structure exists, and the tumor grows mainly along the alveolar wall in an adherent manner

Fig. 5 The tumor cells are medium, cuboid, tightly packed, and mildly shaped
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negative for alveolar epithelial markers, such as TTF-1, 
CEA, EMA, and CK7. BAP1 loss and MTAP expression 
were also observed (Figs. 7, 8, 9 and 10).

Fluorescence in  situ hybridization ( FISH) showed a 
normal pattern of CDKN2A. No homozygous deletion 
was observed in the tumor cells.

Based on the patient’s contact history, imaging, histo-
logical morphology, immunohistochemical results, and 
FISH test results, the final diagnosis was DIM.

The patient received immunotherapy postoperatively 
and lost 20 kg of body weight within 9 months, and the 
general condition was poor.

Discussion
DIM is a special growth pattern of PM. It is character-
ized by intrapulmonary growth, with or without pleu-
ral lesions or malignant pleural effusion, clinically and 

radiologically simulating interstitial lung disease. DIM 
is very rare. Only 16 cases of DIM have been reported 
in the English language, most of which are case reports. 
We collected these reported cases of DIM and summa-
rized their clinical, imaging, and pathological features 
(Table 1).

Among the 17 patients with DIM, 88.2% (15/17) were 
male and 11.8% (2/17) were female, aged 44–81, with a 
median age of 67. Most of them occurred in older men 
with non-specific clinical symptoms, such as dyspnea, 
cough, and fever; 37.5% (6/17) of the patients had a his-
tory of asbestos exposure, and 5.9% (1/17) of the patients 
had received chemoradiotherapy due to a previous 
lymphoma.

The typical imaging manifestations of PM are diffuse 
pleural thickening and multiple nodules, often encapsu-
lating without invading the lung tissue, whereas DIM is 

Fig. 6 The tumor cells are medium, cuboid, tightly packed, and mildly shaped

Fig. 7 The tumor cells were positive for WT-1
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mostly bilateral diffuse reticular lesions or nodules, with 
or without pleural thickening or pleural effusion [1, 2]. Of 
all the DIM cases we reviewed, 70.6% (12/17) presented 
with bilateral lung lesions and 52.9% (9/17) showed pleu-
ral effusion (Table  1). The imaging of our case showed 
pure ground-glass opacity lesions in both lungs with 
pleural effusion.

DIM has a variety of histological forms that can mimic 
the shape of lung adenocarcinoma, including lepidic, aci-
nar, papillary, micropapillary, solid, and complex glan-
dular features. Multiple forms can appear locally in the 
same lesion (Table 1). Among the 17 cases of DIM, 47.1% 
(8/17) showed the main lepidic growth pattern, which 
was consistent with the imaging findings of ground-glass 
masses. This pattern was also present in our patient.

DIM mainly consists of mild cuboidal epithelioid 
tumor cells with a moderate amount of eosinophilic 
cytoplasm, slightly larger uniform nuclei, and slightly 
irregular nuclear membranes. The tumor cells may have 
nucleoli and rare mitotic figures (< 1 pcs/20HPF). Some 
tumor cells may be spindle-shaped, without obvious 
atypia [2]. Fibroblasts hyperplasia, lymphocyte infiltra-
tion, hyaline degeneration, and organization may occur 
in the tumor stroma. The alveolar cavity may be filled 
with lymphocytes and phagocytes. In some cases of DIM, 
the tumor of the pleura may connect with the tumor in 
the lung, and intravascular tumor thrombus or malignant 
pleural effusion can be found. The case we report has no 
obvious intravascular tumor thrombus whose cytopatho-
logical examination of pleural effusion shows small round 
tumor cells of medium size and no obvious atypia, and 

Fig. 8 The tumor cells were negative for TTF-1

Fig. 9 The tumor cells were negative for BAP-1
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is easily misdiagnosed as micropapillary lung adenocarci-
noma metastasis.

The cytopathological examination of pleural effusion 
in the DIM case we report showed small round mono-
clonal cells of medium size and no obvious atypia, which 
were confirmed to be mesothelial origin by cell block 
embedding and immunohistochemistry. However, this 
diagnosis was inconsistent with the imaging characteris-
tics of pure ground glass nodules. Therefore, the patient 
underwent exploratory thoracotomy, and the postopera-
tive pathological diagnosis was DIM. For such lesions 
with atypical cell morphology, the pathological diagnosis 
should be combined with imaging and clinical, and the 
joint diagnosis should be carried out by means of cell 
block embedding or immunohistochemistry of surgical 
specimens.

Using electron microscopy, the tumor cells of DIM 
confirm the differentiation of mesothelial cells, with a 
large number of surface slender microvilli [5, 8], well-
structured desmosomes, and scattered intracytoplasmic 
tension filaments.

The immunohistochemical expression of DIM is simi-
lar to that of PM, which is positive for CK and mesothe-
lial markers such as WT-1, calretinin, D2-40, and CK5/6, 
and negative for epithelial markers such as TTF-1, CEA, 
EMA, CK7, CK20, and Claudin-4. BAP1 loss and MTAP 
expression can also be observed.

DIM is associated with a poorer prognosis than PM. 
The median survival time of patients with PM who 
received combined therapy (surgery, radiotherapy, or 
chemotherapy) was 6–18  months, while the 1- and 
5-year survival rates were approximately 33% and 5% 
[14, 15]. The median survival time of patients with DIM 
is five months, with a median survival time of 4  weeks 
in untreated patients and 5–12  months after treatment 

(surgery or chemotherapy) (Table  1). The number of 
cases collected is too small to describe the role of tradi-
tional PM treatments (surgery or chemotherapy) on the 
prognosis of DIM. Tumor volume is critical because it 
predicts OS and assesses treatment response [16]. The 
prognosis of DIM is worse than that of PM, which may be 
related to the diffuse growth of DIM tumors in the lung 
and their larger size compared with PM.

In 17 cases of DIM, some showed intravascular tumor 
thrombus. We speculate that the formation of DIM lung 
lesions may be caused by tumor cells transferring to the 
lung tissue through blood vessels and lymphatic vessels 
[10]. In our case, the tumor cells persisted in the pleura 
and lung tissue, and no obvious intravascular tumor 
thrombus was observed. We speculate that the pleu-
ral tumor cells invaded the underlying lung tissue and 
adhered to the alveolar wall, thus preserving the alveolar 
structure. However, the reason why DIM shows obvious 
intrapulmonary lesions but not pleural lesions remains to 
be explored.

Differential diagnosis of DIM: ① Pulmonary adenocar-
cinoma: Pulmonary adenocarcinoma is the most com-
mon type of lung cancer, and imaging can reveal single, 
multiple nodules, or diffuse lesions. The growth pattern 
of DIM closely simulates pulmonary adenocarcinoma. 
Immunohistochemical analysis of tumor cells is posi-
tive for epithelial-derived markers such as CK, alveolar 
epithelial markers such as TTF-1, NapsinA, and CK7, 
and negative for mesothelial cell markers such as WT-1, 
calretinin, D2-40, and CK5/6. BAP1 is often expressed. 
②Localized mesothelioma (LM): LM is another rare 
type of mesothelioma that accounts for approximately 
0.5% of all mesothelioma cases [14]. LM, which refers to 
well-demarcated local plasma membranous or subserosal 
masses rather than diffuse growths, is histologically and 

Fig. 10 The tumor cells were positive for MTAP
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immunohistochemically identical to a mesothelioma. LM 
can be completely resected by surgery and has a better 
prognosis than DIM. ③Reactive mesothelial hyperplasia 
(RMH): RMH is the local proliferation of mesothelial cells 
caused by various factors and is a non-neoplastic lesion. 
Reactive mesothelial cells are mild with small atypia. 
Immunohistochemical expression of mesothelial mark-
ers such as WT-1 and calretinin, BAP1 expression, and 
negative CDKN2A FISH results support the diagnosis 
of RMH. ④Interstitial lung disease (ILD): ILD is a non-
neoplastic disease that often presents diffuse lesions in 
both lungs with ill-defined borders. Histologically, diffuse 
inflammation or fibrosis of the pulmonary interstitium 
may occur, with reactive proliferation of alveolar epithe-
lial cells. Immunohistochemically, the mesenchymal cells 
expressed vimentin, desmin, SMA, and other mesenchy-
mal markers.

Conclusion
DIM is a rare type of PM. Radiology mainly manifests 
as diffuse lesions or nodules in the lung, with or with-
out pleural lesions or malignant pleural effusion. DIM 
histology closely simulates pulmonary adenocarcinoma, 
presenting also with different growth patterns such as 
lepidic, acinar, papillary, micropapillary, solid, and com-
plex glandular, while the atypia of DIM tumor cells is less 
than that of pulmonary adenocarcinoma. The prognosis 
of DIM is poor and the effect of traditional PM therapies 
on the prognosis of DIM is unknown. Awareness of this 
rare disease is essential to avoid misdiagnosis and to pre-
vent delays in treatment.

Authors’ contributions
WangRY and DongZW wrote the main manuscript text and LinJL helped 
prepare the case. WuCY, HouLK and ZhangLP revised the manuscript. All 
authors reviewed the manuscript. The author(s) read and approved the final 
manuscript.

Funding
This work was carried out under research program Clinical Research Founda-
tion of Shanghai Pulmonary Hospital.

Declarations

Ethics approval and consent to participate
All procedures performed in studies involving human participants were 
in accordance with the ethical standards of the institutional and national 
research committee and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards.

Competing interests
The authors declare no competing interests.

Received: 6 November 2022   Accepted: 17 March 2023

References
 1. Nind NR, Attanoos RL, Gibbs AR. Unusual intraparenchymal growth pat-

terns of malignant pleural mesothelioma. Histopathology. 2003;42:150–5.
 2. Larsen BT, Klein JR, Hornychová H, et al. Diffuse intrapulmonary malignant 

mesothelioma masquerading as interstitial lung disease: a distinctive 
variant of mesothelioma. Am J Surg Pathol. 2013;37:1555–64.

 3. Musk AW, Dewar J, Shilkin KB, et al. Miliary spread of malignant pleural 
mesothelioma without a clinically identifiable pleural tumour. Aust N Z J 
Med. 1991;21:460–2.

 4. Ohishi N, Oka T, Fukuhara T, et al. Extensive pulmonary metastases in 
malignant pleural mesothelioma. A rare clinical and radiographic presen-
tation. Chest. 1996;110(1):296–8.

 5. Wu H, Tino G, Gannon FH, et al. Lepidic intrapulmonary growth of malig-
nant mesothelioma presenting as recurrent hydropneumothorax. Hum 
Pathol. 1996;27:989–92.

 6. Heki U, Fujimura M, Kasahara K, et al. Malignant mesothelioma presenting 
as pulmonary metastasis ahead of growth of primary tumour. Respirol-
ogy. 1999;4:279–81.

 7. Rossi G, Cavazza A, Turrini E, et al. Exclusive intrapulmonary lepidic 
growth of a malignant pleural mesothelioma presenting with pneumo-
thorax and involving the peritoneum. Int J Surg Pathol. 2006;14:234–7.

 8. Felner KJ, Wieczorek R, Kline M, et al. Malignant mesothelioma masquer-
ading as a multinodular bronchioloalveolar cell adenocarcinoma with 
widespread pulmonary nodules. Int J Surg Pathol. 2006;14(3):229–33.

 9. Hasegawa M, Sakai F, Sato A, et al. FISH analysis of intrapulmonary malig-
nant mesothelioma without a clinically detectable primary pleural lesion: 
an autopsy case. Jpn J Clin Oncol. 2014;44(12):1239–42.

 10. Tomoyuki H, Makoto H, Shinji M, et al. Diffuse intrapulmonary malignant 
mesothelioma presenting with miliary pulmonary nodules: a case report. 
Pathol Int. 2015;65(6):318–23.

 11. Larsen BT, Smith ML, Roden AC, et al. Molecular and ultrastructural 
features of diffuse intrapulmonary malignant mesothelioma. Am J Surg 
Pathol. 2019;43(1):147–50.

 12. Mariko K, Hiroaki A, Taichi S, et al. A case of diffuse intrapulmonary malig-
nant mesothelioma. J Thorac Imaging. 2019;34(6):W147–9.

 13. Elena P, Lara G, Cristiano R, et al. Not everything is what it seems: malig-
nant pleural mesothelioma mimicking lung cancer. Adv Respir Med. 
2019;87(6):265–7.

 14. Marchevsky AM, Khoor A, Walts AE, et al. Localized malignant mesothe-
lioma, an unusual and poorly characterized neoplasm of serosal origin: 
best current evidence from the literature and the International Mesothe-
lioma Panel. Mod Pathol. 2020;33:281–96.

 15. Milano MT, Zhang H. Malignant pleural mesothelioma: a population-
based study of survival. J Thorac Oncol. 2010;5:1841–8.

 16. Sinn K, Mosleh B, Hoda MA. Malignant pleural mesothelioma: recent 
developments. Curr Opin Oncol. 2021;33(1):80–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Diffuse intrapulmonary mesothelioma mimicking pulmonary lepidic adenocarcinoma: a rare case report and review of the literature
	Abstract 
	Introduction
	Case report
	Clinical summary
	Pathologic analyses

	Discussion
	Conclusion
	References


