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Abstract: In this report we describe a case of pulmonary 
epithelioid hemangioendothelioma (PEH) in a young 
woman. The neoplasm manifested with dry cough, chest 
pain, finger clubbing, and multiple bilateral pulmonary 
nodules on chest x-ray and computed tomographic (CT) 
scan. She underwent thoracoscopy, and the histological 
features of the lung biopsies were initially interpreted 
as consistent with a not-well-defined interstitial lung 
disease. Our patient was clinically and radiologically 
stable over a period of four years, after which the disease 
progressed to involve not only the lung but also medias-
tinal lymph nodes, liver and bone. Fiberoptic bronchos-
copy showed subtotal occlusion of the right middle and 
lower lobe bronchi. The histologic examination of bron-
chial biopsies revealed a poorly differentiated neoplasm 
immunohistochemically positive for vimentin and vas-
cular markers CD31, CD34 and Factor VIII. A diagnosis of 
malignant hemangioendothelioma was made. Positron 
emission tomography (PET) is more sensitive than CT 
scan and bone scintigraphy in detecting PEH metastases. 
Furthermore, 18-fluorodeoxyglucose (FDG) uptake seems 
to be related to the grade of malignancy of PEH lesions. 
Therefore, we suggest that FDG-PET should be included in 
the staging system and follow-up of PEH.
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1  Introduction 
Pulmonary epithelioid hemangioendothelioma (PEH) is 
a rare malignant vascular tumor. It represents pulmonary 
involvement of epithelioid hemangioendothelioma (EHE), 
and it occupies an intermediate position on the spectrum 
of epithelioid vascular tumours between benign hemangi-
oma and aggressive epithelioid angiosarcoma.

2  Case report
A non-smoking 20-year-old woman was admitted to our 
hospital for fever, pleuritic pain and a one-year history of 
dry cough. At the time of the hospitalization, clinical ultra-
sound examination of the neck showed a 15-mm lymph 
node and a 20-mm thyroid nodule. Cytologic examina-
tion of an ultrasound-guided fine-needle aspiration speci-
men revealed a benign reactive hyperplasia and a nodular 
goiter. Technical procedures and diagnostic criteria have 
been extensively described elsewhere (1-8). 

Physical examination was normal, except for finger 
clubbing. Spirometry showed a mild restrictive ventila-
tory defect associated with a normal gas transfer. Chest 
radiograph and computed tomography (CT) scanning 
demonstrated multiple, bilateral, centimetric, non-calci-
fied nodules (Figure 1, A). The patient underwent thora-
coscopy, and the histological features of the lung biopsies 
were initially interpreted as consistent with a not-well-
defined interstitial lung disease. A nine-month course 
of corticosteroid therapy resulted in improvement in the 
cough, without modifying either digital clubbing or CT 
scan images. The patient remained clinically and radio-
logically stable during the next four years, after which she 
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was again admitted to our hospital for fever, dry cough, 
and pleuritic pain. Physical examination showed dullness 
and decreased breath sounds over the right lung base. 
Thoracic CT scanning revealed extensive areas of consol-
idation in the right middle and lower lobes, a mild homo-
lateral pleural effusion, and the previously described 
nodules (Fig.1B). Fiberoptic bronchoscopy showed a sub-
total occlusion of the right middle and lower lobe bronchi. 
The histologic examination of bronchial biopsies revealed 
a poorly differentiated neoplasm immunohistochemi-
cally positive for vimentin and vascular markers CD31, 
CD34 and Factor VIII (Figure 2, top A and B). A diagnosis 
of malignant hemangioendothelioma was made. A total 
body CT scan did not reveal any other organ involvement. 
Bone scintigraphic findings were suggestive of hypertro-
phic pulmonary osteoarthropathy. In contrast, fluorode-
oxyglucose-positron emission tomography (FDG-PET) 
revealed abnormal accumulation of FDG throughout the 
right middle and lower lobes, in the superior medias-
tinal lymph nodes, in the left iliac crest and in a left rib 
(Figure 3). After three cycles of chemotherapy with pacli-
taxel, CT scan showed a progression of the disease, with 
an involvement of mediastinal lymph nodes, two liver 
nodules, and lytic lesions in the cortical bone structure 
of the ilium. The patient died seven months after the 
diagnosis.

A histologic review of the first lung specimens was 
made. The demonstration of rare nodules with a fibrotic 
core and a micropolypoid structure at their periphery 
associated with the immunoreactivity for CD34 led to a 
diagnosis of PEH (Figure 2, bottom C and D).

Figure 1: CT scan of the thorax. A: multiple bilateral centimetric and 
sub-centimetric pulmonary. B: extensive areas of consolidation in 
the right middle and lower lobes, and bilateral centimetric pulmo-
nary nodular opacities.

Figure 2: . Top: Bronchial biopsy showing PPA. A: Diffuse submuco-
sal infiltration by anaplastic, large cells (hematoxylin-eosin, original 
x 25); B: Neoplastic cells stained positively for CD31 (original x 25). 
Bottom: Lung biopsy showing PEH; C: nodule with a fibrotic core 
and a micropolypoid structure at their perifery (hematoxylin-eosin, 
original x 250); D: Rare CD34 positive cells (original x 400).

Figure 3: 18-FDG-PET showing abnormal accumulation throughout 
the right middle and lower lobe, and in mediastinal lymph nodes, in 
the left iliac crest (arrow) and in a left rib (arrow).
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Ethical approval: The research related to human use 
has been complied with all the relevant national regula-
tions, institutional policies and in accordance the tenets 
of the Helsinki Declaration, and has been approved by 
the authors’ institutional review board or equivalent 
committee.

Informed consent: Informed consent has been obtained 
from all individuals included in this study.

3  Discussion 
PEH is a rare low-to-intermediate grade malignant vas-
cular tumor. It was originally considered a form of bron-
choalveolar tumor with a high rate of intravascular spread 
and hence named “intravascular sclerosing bronchoal-
veolar tumor (IVBAT)” [9]. The endothelial origin of the 
tumor was later demonstrated by immunohistochemical 
and ultrastructural studies. Weiss and Enzinger named 
it “epithelioid hemangioendothelioma” to emphasize its 
distinctively epithelioid (or histiocytoid) cytological fea-
tures [10].

PEH represents a relatively rare localization of EHE. 
The involvement of the lung alone was reported in 12% of 
cases in a large series involving 206 patients, although it 
was more frequently observed in association with other 
organs such as liver and bone [11,12]. PEH affects young 
people and is two times more common in women. Patients 
are often asymptomatic or have no specific respiratory 
symptoms such as shortness of breath, pleuritic chest 
pain, dry cough, or hemoptysis. Hypertrophic pulmonary 
osteoarthropathy manifested in this case has been rarely 
reported in association with PEH [13-15]. Radiologically, 
PEH is characterized by multiple bilateral nodular opac-
ities less than 2 cm in diameter. Occasionally, solitary 
nodules as well as “ground glass” opacities with inter-
lobular septal thickening or pleural effusions have been 
described. The pathologic diagnosis of PEH is usually 
made on open lung biopsies and, occasionally, on trans-
bronchial biopsies [13]. Microscopically, PEH is character-
ized by multiple, oval or round nodules with a hypocel-
lular sclerotic centre and a hypercellular periphery with 
clusters of neoplastic cells showing a variable degree of 
cytological atypia. Usually, they demonstrate few mor-
phological signs of malignancy and growth such as pol-
ypoid tufts into alveolar spaces. Sometimes, they show a 
greater degree of nuclear atypia and mitotic activity. The 
neoplastic cells are positive for markers of endothelial 

differentiation such as anti-factor VIII, anti-CD31 and 
anti-CD34. Recently, Gill et al showed that nuclear FLI-1, 
a protein expressed in endothelial cells, T cells and mega-
karyocytes, represents a new useful marker for the diag-
nosis of EHE that is more sensitive than CD34 and more 
specific than CD31 [16,17] . 

PEH has a very unpredictable prognosis. The neo-
plasm usually leads to death from progressive restrictive 
respiratory failure due to the spread of the tumor through 
the airspaces. However, aggressive forms with pleural 
involvement and/or distant metastases, as well as rare 
cases with spontaneous partial regression, have been 
described [18]. Recently, it has been proposed to cate-
gorize EHE as discrete/confined (pattern A) or diffuse/
uncontained (pattern B) [11]. In the chest, pattern A cor-
responds to multiple, distinct nodules, whereas pattern B 
includes pulmonary infiltrates, pleural effusion, extrapul-
monary thoracic disease, and the symptom of hemoptysis. 
Patients with pattern A have significantly better survival 
rates than those with pattern B. In our patient the progres-
sion of the disease probably corresponds to a transition of 
the disease from pattern A to pattern B. It can be hypothe-
sized that areas with different degrees of atypia coexist in 
some PEH nodules and those with more cytological atypia 
and pleomorphism have prevailed during the evolution 
of the disease. The literature also documents a case of 
epithelioid hemangioendothelioma in the cervical spine 
showing epithelioid angiosarcomatous areas [19].

Although there is no single effective treatment in cases 
of bilateral multiple PEH nodules, a recent study suggests 
that surgery can be an option in patients with unilateral 
single or multiple nodules [20].

A strict follow-up of patients with PEH is manda-
tory. In our case we outline the role of FDG-PET in PEH 
staging. In fact, it is more sensitive than CT scan and bone 
scintigraphy in detecting PEH metastases. The literature 
documents several studies demonstrating FDG-uptake 
in PEH lesions [21-24], although there are few reports of 
PET-negative pulmonary nodules [25-30]. It can be spec-
ulated that FDG uptake is related to the grade of malig-
nancy of PEH nodules and the lack of tracer uptake can 
be an expression of a more benign character, taking into 
account that PET scan fails to detect nodules smaller than 
6 mm in diameter. In conclusion, we suggest that FDG-PET 
should be included in the staging system and follow-up 
of PEH. 

Conflict of interest statement: Authors state no conflict 
of interest.



 Role of FDG-PET scan in staging of pulmonary epithelioid hemangioendothelioma   161

References
[1] Baldi C, Ieni A, Cozzolino I, Cerbone V, Memoli D, Zeppa P. 

Ultrasound-guided fine needle aspiration cytology of a primary 
lymph node leiomyoma: a flexible procedure for a complex 
case. Acta Cytol. 2014;58:303-308

[2] Cozzolino I, Vigliar E, Todaro P, Peluso AL, Picardi M, Sosa 
Fernandez LV, Mignogna MD, Tuccari G, Selleri C, Zeppa P. Fine 
needle aspiration cytology of lymphoproliferative lesions of the 
oral cavity. Cytopathology. 2014;25:241-249

[3] Vigliar E, Cozzolino I, Picardi M, Peluso AL, Fernandez LV, 
Vetrani A, Botti G, Pane F, Selleri C, Zeppa P. Lymph node fine 
needle cytology in the staging and follow-up of cutaneous 
lymphomas. BMC Cancer. 2014;14:8

[4] Zeppa P, Barra E, Napolitano V, Cozzolino I, Troncone G, 
Picardi M, De Renzo, A, Mainenti PP, Vetrani A, Palombini 
L. Impact of endoscopic ultrasound-guided fine needle 
aspiration (EUS-FNA) in lymph nodal and mediastinal lesions: a 
multicenter experience. Diagn Cytopathol. 2011;39:723-729

[5] Cozzolino I, Nappa S, Picardi M, De Renzo A, Troncone G, 
Palombini L, Zeppa P. Clonal B-cell population in a reactive 
lymph node in acquired immunodeficiency syndrome. Diagn 
Cytopathol. 2009;37:910-914

[6]  Zeppa P, Vitale M. Fine-needle cytology of Hürthle cell tumors 
and morphometry. Cancer Cytopathol. 2014;122:553

[7] Zeppa P, Sosa Fernandez LV, Cozzolino I, Ronga V, Genesio 
R, Salatiello M, Picardi M, Malapelle U, Troncone G, Vigliar 
E. Immunoglobulin heavy-chain fluorescence in situ 
hybridization-chromogenic in situ hybridization DNA probe 
split signal in the clonality assessment of lymphoproli-
ferative processes on cytological samples. Cancer Cytopathol. 
2012;120:390-400

[8] Cozzolino I., Picardi M., Lucci R., Petraroll A., Spadaro G., 
Marone G., Vetrani A., Zeppa P.: Lymph node fine needle 
aspiration cytology in systemic mastocytosis: Cytological 
features with ancillary tests and literature review. Cytopathol. 
2015,26:31-37

[9] Dail DH, Liebow AA, Gmelich JT, Friedman PJ, Miyai K, Myer 
W, Patterson SD, Hammar SP. Intravascular, bronchiolar, and 
alveolar tumor of the lung (IVBAT): an analysis of twenty cases 
of a peculiar sclerosing endothelial tumor. Cancer 1983; 51: 
452-464

[10] Weiss SW, Enzinger FM. Epithelioid hemangioendothelioma: a 
vascular tumor often mistaken for a carcinoma. Cancer 1982; 
50: 970-981

[11] Lau K, Massad M, Pollak C, Rubin C, Yeh J, Wang J, Edelman G, 
Yeh J, Prasad S, Weinberg G. Clinical patterns and outcome in 
epithelioid hemangioendothelioma with or without pulmonary 
involvement: insights from an internet registry in the study of a 
rare cancer. Chest 2011; 140:1312-1318

[12] Gallelli L, Busceti MT, Vatrella A, Maselli R, Pelaia G. Update 
on anticytokine treatment for asthma. Biomed Res Int. 2013; 
2013:104315

[13] Ledson MJ, Convery R, Carty A, Evans CC. Epithelioid haeman-
gioendothelioma. Thorax 1999; 54: 560-561

[14] Jin Hyunk K, Eun Bong L, Sunyoung K, Hyoun Woo K, Jung Won 
S, Won Jae Y et al. A case of hypertrophic osteoarthropathy 
associated with epitelioid hemangioendothelioma. J Korean 
Med Sci 2004; 19: 484-486

[15] Pelaia G, Gallelli L, Renda T, Fratto D, Falcone D, Caraglia M, 
Busceti MT, Terracciano R, Vatrella A, Maselli R, Savino R. 
Effects of statins and farnesyl transferase inhibitors on ERK 
phosphorylation, apoptosis and cell viability in non-small lung 
cancer cells. Cell Prolif. 2012;45:557-565

[16] Gill R, O’Donnell R, Horvai A. Utility of immunohistochemsitry 
for endothelial markers in distinguishing epithelioid 
hemangioendothelioma from carcinoma metastatic to bone. 
Arch Pathol Lab Med 2009; 133: 967-972

[17] Calabrese C, Bocchino V, Vatrella A, Marzo C, Guarino C, 
Mascitti S, Tranfa CM, Cazzola M, Micheli P, Caputi M, Marsico 
SA. Evidence of angiogenesis in bronchial biopsies of smokers 
with and without airway obstruction. Respir Med 2006; 100: 
1415-1422

[18] Kitaichi M, Nagai S, Nishimura K, Itoh H, Asamoto H, Izumi T, 
Dail DH. Pulmonary epithelioid hemangioendothelioma in 21 
patients, including three with partial spontaneous regression. 
Eur Respir J 1998; 12: 89-96

[19] Hisaoka M, Okamoto S, Aoki T, Yokoyama K, Hashimoto H. 
Spinal epithelioid hemangioendothelioma with epithelioid 
angiosarcomatous areas. Skeletal Radiol 2005; 34: 745-749

[20] Bagan P, Hassan M, Le Pimpec Barthes F, Peyrard S, Souilamas 
R, Danel C, Riquet M. Prognostic factors and surgical 
indications of pulmonary epithelioid hemangioendothelioma: a 
review of the literature. Ann Thorac Surg. 2006; 82: 2010-2013

[21] Ergün EL, Lim E. Increased FDG uptake in pulmonary epitheloid 
hemangioendothelioma. Rev Esp Med Nucl 2006; 25: 188-192

[22] Fagen K, Silverman ED, Cole RL. Detection of a pulmonary 
epithelioid hemangioendothelioma by FDG PET scan. Clin Nucl 
Med 2004; 29: 758-759

[23] Pelaia G, Terracciano R, Vatrella A, Gallelli L, Busceti MT, 
Calabrese C, Stellato C, Savino R, Maselli R. Application of 
proteomics and peptidomics to COPD. Biomed Res Int. 2014; 
2014:764581

[24] Pelaia G, Renda T, Gallelli L, Vatrella A, Busceti MT, Agati 
S, Caputi M, Cazzola M, Maselli R, Marsico SA. Molecular 
mechanisms underlying airway smooth muscle contraction 
and proliferation: implications for asthma. Respir Med 
2008;102:1173-1181

[25] Cazzuffi R, Calia N, Ravenna F, Pasquini C, Saturni S, Cavallesco 
GN, Quarantotto F, Rinaldi R, Cogo A, Caramori G, Papi A. 
Primary Pulmonary Epithelioid Hemangioendothelioma: A Rare 
Cause of PET-Negative Pulmonary Nodules. Case Rep Med. 
2011;2011:262674 

[26] Guerra A, Di Crescenzo V, Garzi A, Cinelli M, Carlomagno C, 
Pepe S, Zeppa P, Tonacchera M, Vitale M. Diagnostic utility 
of BRAFV600E mutation testing in thyroid nodules in elderly 
patients. BMC Surg. 2013;13:S37

[27] Di Crescenzo V, Laperuta P, Napolitano F, Carlomagno C, Garzi 
A, Vitale M Pulmonary sequestration presented as massive left 
hemothorax and associated with primary lung sarcoma. BMC 
Surg. 2013;13:S34

[28] Di CrescenzoV, Laperuta P, Napolitano F, Carlomagno C, Garzi 
A, Vitale M An unusual case of primary choriocarcinoma of the 
lung. BMC Surg. 2013;13:S33

[29] Maniscalco M, Vatrella A, Cremona G, Carratu L, Sofia 
M, Exhaled nitric oxide after inhalation of isotonic and 
hypotonic solutions in healthy subjects. Clin Sci (Lond) 2001 
Dec;101(6):645-650



162   Cecilia Calabrese et al 

[30] Guerra A, Di Crescenzo V, Garzi A, Cinelli M, Carlomagno C, 
Tonacchera M, Zeppa P, Vitale M. Genetic mutations in the 
treatment of anaplastic thyroid cancer: a systematic review. 
BMC Surg. 2013;13:S44


