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 Case Reports

Introduction

 Patients with malignant mesothelioma usu-
ally have had exposure to asbestos at a work site, 
in a building, or on clothing of a family member who 
works around asbestos. This diagnosis rarely occurs 
in patients with no relevant exposures. We review this 
diagnosis in a woman with no obvious exposure to 
asbestos or other potential causative agents.

Case 
 
 A 54-year-old woman presented to her local 
emergency department with a history of dyspnea for 
several months and progressive dry cough for six 
weeks. She had non-radiating, right lower rib pain 
exacerbated by cough, a four-pound, unintentional 
weight loss, night sweats, and occasional fever. She 
was admitted to an outside facility for community-ac-
quired pneumonia and treated with doxycycline with 
no relief.  A chest x-ray done at this facility revealed a 
lung mass, and she was then referred to our hospital 
for more evaluation. A chest x-ray taken at our facil-
ity showed rightward shift of the trachea, small lung 
volumes in the right hemithorax, and a right basilar 
opacity (Figure 1). Computed tomography (CT) of the 
chest showed extensive right-sided pleural thicken-
ing with no pleural effusion, thickening of the fissures, 
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loss of volume of the right lung, and several medias-
tinal lymph nodes (Figure 2). She underwent a tho-
racotomy for pleural biopsy. Pathology confirmed the 
diagnosis of epithelial mesothelioma (Figure 3). She 
had no known history of asbestos exposure. She had 
worked in a slaughterhouse for the past several years 
(the exact environmental conditions of which are un-
known); she had a two-year smoking history but quit 
25 years ago. She did not have any personal or family 
history of malignancy. She was subsequently referred 
to a regional cancer center for treatment.

Figure 1: PA chest film shows decreased a lung volume on 
the right, mediastinal shift to the right, and pleural thickening 
in the right hemithorax.
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Discussion 
 
Epidemiology
 Asbestos is the designation for a group of 
naturally occurring minerals, including chrysotile, 
crocidolite, amosite, anthophyllite, tremolite, and ac-
tinolite.1 These fibers can be classified as serpentine 
or amphibole (columnar).1 Asbestos is used commer-
cially due to its insulating properties, tensile strength, 
and resistance to degradation.1 Over 125 million peo-
ple worldwide are exposed to it, and asbestos-relat-
ed lung cancer has been implicated in the death of 
107,000 people worldwide every year.1 The male to 
female ratio in cases with malignant mesothelioma is 
about 3:1 with a peak incidence at 35-45 years after 
asbestos exposure.2 About two thirds of cases devel-
op between ages 50-70 years.

 Several countries have banned the use of as-
bestos, but chrysotile is still widely used, especially 
in developing countries.1 Asbestos can cause sev-
eral diseases, including lung cancer, asbestosis, and 
mesothelioma. Mesothelioma was first linked to as-
bestos exposure, specifically crocidolite, by Wagner 
et al in 1960.3 Since then, all fiber types have been 
associated to varying degrees with malignant meso-
thelioma. Approximately 70% of mesothelioma cases 
are associated with asbestos exposure.4

 Crocidolite has the strongest association with 
malignant mesotheloma; amosite, tremolite, and ac-
tinolite are also highly associated with malignant me-
sothelioma.5 Chrysotile and anthophyllite have weak-
er evidence supporting an association with malignant 
mesothelioma.5 This is probably because chrysotile 
is serpentine, and anthophyllite has the largest di-
ameter of all the amphiboles. Therefore, both are 
trapped more efficiently by the mucociliary surface.5 
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Figure 3: Histologic findings of desmoplastic mesothe-
lioma. 4x objective top left, 40x objective in the top right, 
bottom left and bottom right slides. Hematoxylin and eosin 
stains top left and right. Immunohistochemical stains for CK 
AE1/AE3 (keratin) bottom left and calretinin bottom right.

Figure 2: Computed tomography confirms extensive pleu-
ral thickening in the right chest without free fluid.
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Other possible causes of malignant mesothelioma in-
clude radiation, beryllium, erionite (a zeolite), organic 
chemicals, and chronic inflammation.6 Ionizing radia-
tion has been implicated in the development of me-
sothelioma in patients who have received radiation 
therapy directed to the chest for lymphoma, breast, 
lung, and other cancers. Tobacco abuse has not been 
shown to increase the risk of mesothelioma.

Pathology
 The visceral and parietal pleura consist of a 
single layer of mesothelial cells with connective tis-
sue beneath them.7 These cells have microvilli that 
are covered with charged surfactant molecules which 
repel the opposite layer and lubricate the pleural 
space.5 The mesothelial cells are also involved in 
absorption and phagocytosis to remove particulates 
from the pleural space.7 Blood to the visceral pleura 
is supplied primarily by bronchial arteries with a small 
contribution from the pulmonary circulation. Venous 
drainage is into the pulmonary circulation. The sur-
rounding systemic vessels supply blood to and from 
the parietal pleura.7 The pleura minimize friction from 
the expansion and contraction of the lungs within the 
thoracic cage. Mechanical forces from the diaphragm 
and chest wall expansion are also minimized to pro-
tect the lung parenchyma. The pleura also have a role 
in protecting the lung from infection.7

 When inhaled, asbestos fibers create di-
rect injury that, when repaired, leads to fibrosis and 
plaques. Asbestos fibers may induce reactive oxygen 
species that cause DNA damage. Repeated cell in-
jury followed by DNA repair and eventual mutations 
results in cell death or transformation to malignancy.8 

Malignant mesothelial cells may have increased in-
terleukin-6 secretion, inducing the expression of vas-
cular endothelial growth factor (VEGF). Patients with 
malignant pleural mesothelioma have higher levels 
of circulating VEGF than patients with nonmalignant 
diseases of the pleura. Decreased expression of wild 
type tumor suppressor genes p16, p14, and p53 has 
also been implicated in pathogenesis of these tu-
mors.9 Another signaling pathway implicated in cancer 
development is a chronically active Wnt pathway. Pe-
rumal et al have shown that secreted frizzled-related 
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protein 4 (sFRP4) significantly reduces proliferation in 
a malignant mesothelioma cell line by antagonizing 
the Wnt pathway.10

Clinical presentation
 Dyspnea and chest wall pain are the most 
common symptoms at presentation. Fever, sweats, 
fatigue and weight loss are not uncommon. Pleural 
effusion is present in more than 90% of patients with 
mesothelioma. However, diagnostic thoracentesis 
provide confirmatory cytology in only 32% of patients.  
Fluorescence in situ hybridization has been used to 
differentiate malignant from reactive mesothelial cells 
in effusions and has a sensitivity of 79%.12 A thoraco-
scopic-guided biopsy is diagnostic in 98% of cases.

Radiology
 Features of malignant mesothelioma on chest 
x-ray include pleural effusion, pleural thickening, lung 
volume reduction, hemidiaphragm elevation, intercos-
tal space narrowing, and deviation of the mediastinum, 
all on the ipsilateral side.13 Malignant mesothelioma 
can also present as a solid pleural density on chest 
x-ray.13 Computed tomography can detect chest wall, 
diaphragm, and pericardium invasion; this evaluation 
should determine the extent of erosion of extrapleural 
fat planes, intercostal muscles, and bone.13 This type 
of imaging is also useful to follow the pleural thick-
ening along the lung fissures and allows evaluation 
of hilar and mediastinal lymph node involvement.13 
Growth of the neoplasm encases the lung and gives a 
rind-like appearance.13,14 Magnetic resonance imaging 
is superior to CT because it allows assessment of in-
vasion of the diaphragm, endothoracic fascia, and in-
tercostal muscles.7 Magnetic resonance imaging can 
provide better staging information for patients with a 
resectable tumor.14

Prognosis and Treatment
 The TNM staging system is the most widely 
used staging system for malignant mesothelioma, but 
radiological assessment may underestimate the ac-
tual extent of the tumor. The most common stage at 
diagnosis is stage IV. The median survival of patients 
with malignant mesothelioma ranges from 9 to 17 
months after diagnosis. Age over 75, male sex, bipha-
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sic and sarcomatoid histology, poor European Coop-
erative Oncology Group performance status, lactate 
dehydrogenase greater than 500 UI/L, leukocytosis, 
and thrombocytosis are associated with worse out-
comes.15

 Radiation therapy alone has not improved sur-
vival and mainly provides palliation. The Surgery for 
Mesothelioma After Radiation Therapy (SMART) ap-
proach for resectable malignant pleural mesothelioma 
reported that preoperative radiation therapy might im-
prove survival.16

 Standard treatment for malignant mesothe-
lioma includes chemotherapy with surgery (pleurec-
tomy and pneumonectomy) and/or radiation depend-
ing on tumor invasion or may be limited to supportive 
care. First-line chemotherapy is pemetrexed with 
cisplatin.17 However, pemetrexed/gemcitabine is the 
first-line chemotherapy for patients with peritoneal 
mesothelioma. Ranpirnase (Onconase) is a novel cy-
totoxic ribonuclease with a limited toxicity. It destroys 
transfer ribonucleic acid (tRNA); this damage causes 
apoptosis signals and results in the inhibition of cell 
proliferation.18 Defactinib (a cancer stem cell inhibitor) 
received an orphan drug designation from the FDA for 
treatment of mesothelioma in 2013. A double-blind, 
placebo-controlled trial will be conducted by the man-
ufacturer in patients with malignant pleural mesothe-
lioma and is expected to enroll about 400 patients in 
11 countries.19 Triple modality therapy involves all 3 
standard strategies, namely surgery, chemotherapy, 
and radiotherapy, and has a two year survival rate of 
36% and a five year survival rate of 14%.

Conclusion

 Our patient presented with diffuse pleural 
thickening in the right hemithorax. Biopsy revealed a 
malignant mesothelioma. This patient had no primary 
or secondary exposure to asbestos, and she had no 
other exposures or medical problems associated with 
the development of malignant mesothelioma. This di-
agnosis needs to be considered in all patients with 
unexplained pleural disease.

Author Affiliation: Suzanne Alkul is a medical student at 
Texas Tech University Health Sciences Center in Lubbock, 
TX. Hawa Edriss is a fellow in Pulmonary and Critical Care 
Medicine at TTUHSC in Lubbock, TX. Daniel Cordoba is a 
resident in Internal Medicine at TTUHSC in Lubbock, TX. 
Mitchell Wachtel is a pathologist at TTUHSC in Lubbock, TX.
Received: 02/13/2016 
Accepted: 04/05/2016
Reviewers: Mark Sigler MD
Published electronically:  04/15/2016
Conflict of Interest Disclosures: none

References

1. Elimination of asbestos-related diseases. Geneva, Switzerland: 
World Health Organization, 2006. (Accessed February 2, 2016, 
at http://apps.who.int/iris/bitstream/10665/69479/1/WHO_
SDE_OEH_06.03_eng.pdf.) 
2. Ascoli V, Scalzo CC, Facciolo F, et al. Malignant mesothe-
lioma in Rome, Italy 1980-1995. A retrospective study of 79 pa-
tients. Tumori 1996; 82(6):526-32.
3. Wagner JC, Sleggs CA, Marchand P. Diffuse pleural mesothe-
lioma and asbestos exposure in the North Western Cape prov-
ince. Brit J Industr Med 1960; 17:260-71.
4. Yang H, Testa JR, Carbone M. Mesothelioma epidemiology, 
carcinogenesis, and pathogenesis. Curr Treat Options Oncol 
2008; 9(2-3):147-57. 
5. Gibbs AR. Role of asbestos and other fibres in the development 
of diffuse malignant mesothelioma. Thorax 1990; 45:649-54.
6. Peterson JT, Greenberg SD, Buffler PA. Non-asbestos-related 
malignant mesothelioma. Cancer 1984; 54:951-60.
7. Finley DJ, Rusch VW. Anatomy of the pleura. Thorac Surg 
Clin 2011; 21:157-63.
8. Benard F, Sterman D, Smith RJ, et al. Prognostic value of FDG 
PET imaging in malignant pleural mesothelioma. J Nucl Med 
1999; 40(8):1241-5
9. Murthy SS, Testa JR. Asbestos, chromosomal deletions, and 
tumor suppressor gene alterations in human malignant mesothe-
lioma. J Cell Physiol 1999; 180(2):150-7.
10. Perumal V, et al. Therapeutic approach to target mesothe-
lioma cancer cells using the Wnt antagonist, secreted frizzled-
related protein 4: Metabolic state of cancer cells. Exp Cell Res 
2016; http://dx.doi.org/10.1016/j.yexcr.2016.02.008.

Suzanne Alkul   Malignant Mesothelioma

http://apps.who.int/iris/bitstream/10665/69479/1/WHO_SDE_OEH_06.03_eng.pdf.
http://apps.who.int/iris/bitstream/10665/69479/1/WHO_SDE_OEH_06.03_eng.pdf.
http://dx.doi.org/10.1016/j.yexcr.2016.02.008


The Southwest Respiratory and Critical Care Chronicles 2016;4(14) 41

11. Chirieac LR, Corson JM. Pathologic evaluation of malignant 
pleural mesothelioma. Semin Thorac Cardiovasc Surg 2009; 
21:121-4.
12. Savic S, Franco N, Grilli B, Barascud Ade V, Herzog M, 
Bode B, et al. Fluorescence in situ hybridization in the definitive 
diagnosis of malignant mesothelioma in effusion cytology. Chest 
2010; 138(1):137-44.
13. De Paoli L, Quaia E, Poillucci G, Gennari A, Cova MA. Im-
aging characteristics of pleural tumours. Insights Imaging 2015; 
6:729-40.
14. Wang ZJ, Reddy GP, Gotway MB, Higgins CB, Jablons DM, 
Ramaswamy M, et al. Malignant pleural mesothelioma: evalu-
ation with CT, MR imaging, and PET. RadioGraphics 2004; 
24:105-19.
15. Curran D, Sahmoud T, Therasse P, van Meerbeeck J, Postmus 
PE, Giaccone G. Prognostic factors in patients with pleural me-
sothelioma: the European Organization for Research and Treat-
ment of Cancer experience. J Clin Oncol 1998; 16(1):145-52.
16. Brooks M. Mesothelioma: Radiation before surgery feasible, 
boosts survival. Medscape Medical News. Available at http://
www.medscape.com/viewarticle/819618. Accessed: January 27, 
2016
17. Bille A, Krug LM, Woo KM, Rusch VW, Zauderer MG. Con-
temporary analysis of prognostic factors in patients with unre-
sectable malignant pleural mesothelioma. J Thorac Oncol 2015; 
11:249-255.
18. Pavlakis N, Vogelzang NJ. Ranpirnase--an antitumour ribo-
nuclease: its potential role in malignant mesothelioma. Expert 
Opin Biol Ther 2006; 6(4):391-9
19.  Verastem, Inc. (press release) Verastem receives orphan drug des-
ignation from the u.s. fda for defactinib in mesothelioma. Available 
at http://phx.corporate-ir.net/phoenix.zhtml?c=250749&p=irol-
newsArticle&ID=1840403&highlight=. Accessed: July 24, 2013

Suzanne Alkul   Malignant Mesothelioma

http://www.medscape.com/viewarticle/819618
http://www.medscape.com/viewarticle/819618
http://phx.corporate-ir.net/phoenix.zhtml%3Fc%3D250749%26p%3Dirol-newsArticle%26ID%3D1840403%26highlight%3D
http://phx.corporate-ir.net/phoenix.zhtml%3Fc%3D250749%26p%3Dirol-newsArticle%26ID%3D1840403%26highlight%3D

