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Abstract

Introduction: Pulmonary epithelioid hemangioendothelioma (P-EHE) is a rare vascular tumour of borderline
malignancy with a clinical course that lies between a benign hemangioma and an angiosarcoma. The aetiology of
P-EHE is still unknown.

Method: We report a case of an incidental diagnosis of P-EHE in a 54-year-old female with multiple bilateral
nodules discovered after a routine chest x-ray following a 1 month history of cough, dyspnea and persistent fatigue
diagnosed with a right wedge resection.

Discussion: Clinical presentation is heterogeneous, with the majority of patients being asymptomatic at the time
of diagnosis. A diagnosis is usually made after the discovery of abnormal findings in chest x-rays during routine health
examinations. To this day, there is no approved standardised treatment protocol for P-EHE. Therapeutic options
range from regular follow-ups with no active therapy in asymptomatic patients, to surgical resections, corticosteroids,
azathioprine and combination chemotherapy in symptomatic persons.

Reports on survival vary greatly. Three separate studies have shown a mean survival of 4.6 years with a range of
6 months to 24 years.

Conclusion: P-EHE is a rare tumour that requires further research to correlate its radiological findings to its
molecular and genetic characteristics in order to assess their prognostic value and devise standardised treatment

protocols.

Introduction

The term hemangioendothelioma, first introduced by Weiss in 1986
[1], refers to a large spectrum of vascular tumours with an epithelioid
and histiocytoid appearance that presents intermediate histological
and clinical characteristics considered to be in between malignant
angiosarcomas and benign hemangiomas. The most common forms
in this group are epithelioid hemangioendotheliomas (EHE) and are
typically found in soft tissue of adults around medium to large calibre
veins.

Dail and Liebow originally referred to pulmonary epithelioid
hemangioendothelioma (P-EHE) as an intravascular bronchiolo-
alveolar tumour [2]. In 2004 the World Health Organisation (WHO)
classified P-EHEs as low to intermediate grade vascular neoplasms
because through the use of immunohistochemical techniques, Corrin
et al. demonstrated the presence of tumour cells deriving from a lineage
that could differentiate along endothelial lines [3,4].

The aim of our paper is to report an incidental discovery of multiple,
bilateral P-EHE diagnosed after a left pulmonary wedge resection.

Case Report

A 54-year-old female with a 1 month history of a chronic, non-
productive cough with persistent fatigue and a NYHA stage IT dyspnoea
had a chest radiograph that showed 4 bilateral lung nodules ranging
between 6, 7 to 9, 6 mm in diameter (Figure 1). A follow-up chest CT
scan showed a total of 9 separate nodules with distribution in both lungs
and with sizes ranging between 5 to 7 mm in diameter. Four nodules
ranging in size between 5 to 6 mm were distributed in the right lung
(4 in the middle lobe and 1 in the inferior lobe) whilst 5 nodules with
sizes ranging between 5 and 7 mm were distributed in the left lung (2
in the upper lobe, 1 in the lingula and 2 in the inferior lobe). The largest
5 nodules are shown in Figures 2-6. No subclavian, thoracic, axillary,
mediastinal or hilar adenopathies were found. A follow up chest scan

performed 3 months later showed no significant progression in nodule
size, and no new nodules or adenopathies were reported.

Further investigations included an abdominal CT scan, a
colonoscopy and a gynaecological exam that were negative for primary
lesions. Physical examination of the patient was unremarkable as
were her blood tests. The patient’s prior medical history revealed a
Hashimoto’s thyroiditis, 2 operations for a Morton’s neuroma in her
left foot and a cervical hernia that was treated surgically. The patient is
a non-smoker with an unremarkable family history and there was no
occupational exposure of clinical relevance.

Following the initial investigation, a percutaneous transthoracic
lung biopsy was proposed but the procedure was unsuccessful because
of technical difficulties linked to the position of the nodules. For
this reason, a thoracoscopic wedge resection of the middle lobe was
performed, following a CT guided marking of the lung nodules.

The pathological examination of the specimens was carried out at
the Institut Central des Hopitaux Valaisains (ICHV) of Sion Hospital
(Switzerland) where the diagnosis of P-EHE was made. The Institut
Universitaire de Pathologie of the Centre Hospitalier Universitaire
Vaudois (CHUV) of Lausanne Hospital (Switzerland) carried out a
second analysis that confirmed the diagnosis.
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Figure 1: Initial chest x-ray showing 4 bilateral lung nodules.

Figure 2: Chest CT scan showing a left superior lobe nodule measuring 8.2
mm in diameter.

The nodules were relatively well defined and lobulated with round
to oval epithelial/epitheliod cells with a hyaline stroma (Figures 7 and
8). The cytoplasm was eosinophilic and showed vascular spaces. In
certain areas, the cytoplasm was clearer and contained eosinophilic
vacuoles (Figures 9 and 10).

Positivity to CD31, CD34 and factor VIII confirmed the
endothelial nature of the cells. Other epithelial markers, keratin and
TTF1 were negative. Vimentine was partially expressed whilst there
was no expression of actin and of $100 protein. The proliferation index
assessed using MIB1 was relatively low and was measured at 5-10% in
hot spots.

The operation and the postoperative course were uneventful.
A magnetic resonance imaging scan performed 6 weeks after her
discharge showed no secondary lesion in the head nor in the abdomen.

Figure 3: Chest CT scan showing a middle lobe nodule measuring 6.0 mm
in diameter.

Figure 4: Chest CT scan showing a right superior lobe nodule measuring 7.0
mm in diameter.

Figure 5: Chest CT scan showing a left superior lobe nodule measuring 7.7
mm in diameter.
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Figure 6: Chest CT scan showing a right inferior lobe nodule measuring 5.6
. mm in diameter.

Figure 7: The tumour is well-circumscribed but not encapsulated and
L surrounded by lung parenchyma H&E x2.5.

Figure 8: Epithelioid variable-sized cells with oval nucleus in Hyaline stroma

H&E x20.

A chest CT scan performed 4 months post operatively showed no
evolution in the size or the number of the remaining nodules. Five
months after surgery, the patient’s clinical status is unchanged
and she is not under any specific treatment protocol. A watchful
observation has been proposed.

Figure 9: Eosinophilic cytoplasm and intracytoplasmic Vacuoles in tumour
cells H&E x40.
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Figure 10: The tumour cells show cytoplasmic immunoreactivity for cd34 x40.
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Discussion

Histologically, EHE presents a number of non-specific
characteristics such as epithelioid cells with abundant eosinophilic
cytoplasm in a fibromyxoid stroma and intracytoplasmic vacuoles.
However, these characteristics may also be found in primary
adenocarcinomas, mesotheliomas and B-cell lymphomas therefore
highlighting the importance of immunohistochemical analyses for
endothelial markers [5,6]. The aetiology of EHE is still unknown,
though in its 2015 Classification of Tumours of the Lung, Pleura,
Thymus and Heart, the WHO recognises the importance of a
translocation involving the WWTRI1 gene on chromosome 3q25
and the CAMTA1 gene on chromosome 1p36.23. Despite both
genes were previously known to play key roles in oncogenesis,
EHE is the first case in which both these genes are involved in
a recurrent chromosomal translocation. This is of particular
interest as CAMTA 1 and WWTRI rearrangements are absent in
epitheliod hemangiomas-benign tumours frequently misdiagnosed
as EHE [7-9]. Furthermore, the WWTRI/CAMTAI1 gene fusion
could represent a target for the development of specific drugs.
Interestingly, a 2011 report suggests a possible causal relationship
between chronic Bartonella infection and the development of EHE.
This is likely due to Bartonella’s capability of inducing vascular
endothelial growth factor-mediated vasoproliferation and long
lasting intraerythrocytic and intraendothelial infections [10].
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Clinical presentation is heterogenous with the majority of patients
being asymptomatic at the time of diagnosis. Others present non-specific
symptoms such as chest pain, dyspnea, cough, fatigue, hemoptysis
and weight loss [11,12] . A diagnosis is usually made following initial
abnormal findings in chest x-rays during routine health examinations.
Most frequently, P-EHE appears as multiple perivascular nodules with
limited growth on serial chest x-rays or CT scans [13-15]. The absence
of growth in serial CT scans is a useful indicator in excluding differential
diagnoses such as hematogenous metastases, pulmonary arteriovenous
malformations, granulomatous infections and granulomatous diseases.
Typically, nodules are bilateral and vary in size between less than 1 cm
and up to 2 cm and are generally located in the inferior lobes of the
lungs, in proximity to small and medium sized vessels and bronchi.
However, in up to 20% of cases, P-EHE may appear as a solitary nodule
[16].

In the presence of secondary lesions, bone metastases appear as
osteolytic lesions with homogenous contrast enhancement and joint
invasion. Lesions are usually found in cortical or medullary bone with
cortical disruption and extension into soft tissue.

Magnetic resonance imaging shows no specific pattern of signal
intensity. Low to intermediate signal intensity on T1-weighted images
and high signal intensity on T2-weighted images with a homogenous
enhancement with contrast medium are the most common signs of
P-EHE [17].

Positron emission tomography (PET) as well as bone scintigraphy
can be used in the assessment of secondary lesions although Cazzuffi
et al. reported a case of a PET negative P-EHE [18]. Currently, there is
still no typical biological or clinical marker for P-EHE. Blood tests are
usually normal unless the liver is involved, in which case an abnormal
levels of white blood cell count, serum alkaline phosphatase, aspartate
aminotransferase, gammaglutamyl transferase, amylase and lipase may
be seen [19].

To our knowledge, there are only 2 cases of P-EHE in the literature
that have been diagnosed through a trans bronchial biopsy. The
majority of cases were diagnosed through biopsies obtained via open-
lung or thoracoscopic procedures, as was the case with our patient.
Globally, the prevalence of EHE is estimated to be of less than 1 in
a million cases with approximately 248 cases of P-EHE reported in
literature [20].

According to the international Hemangioendothelioma,
Epithelioid Hemangioendothelioma and Related Vascular Disorders
(HEARD) registry - an online database with data from 206 patients-
the most frequent localisations of EHE are the lung and liver with more
than 60% of cases having a single organ presentation.

In two studies that reviewed 108 patients, the authors found that
the average age of patients suffering from EHE was 40.1+/- 17.3 years
with 73% of patients being female. 49.5% of patients were asymptomatic
whilst the most common symptoms were dyspnea with cough (18.3%
of cases), chest pain (16%), hemoptysis and weight loss (6.5%) [11,21].

Reports on survival vary greatly. Three separate studies have shown
a mean survival of 4.6 years with a range of 6 months to 24 years. Lau
et al. found that the 5 year overall survival is 73% whilst mortality for
lung disease after a 4 year follow up was reported to be 65% Survival in
asymptomatic patients was 180 months [20].

Although no prognostic factors have been defined, common
consensus is that pulmonary symptoms such as pleural hemorrhagic
effusions, hemoptysis, hilar metastases and liver involvement are the

worst prognostic factors, with an average survival of 2.2 years [17].
Surprisingly, the presence of single metastases at the time of diagnosis
does not translate into a reduced survival. Furthermore, synchronous
lesions of the skeleton and abdominal organs have no influence on
survival if they remain localised and confined. On the other hand,
skeletal involvement of three or more bones and the presences of ascites
are to be considered as negative prognostic factors [22]. Independent
predictors of survival are the presence of pulmonary lesions and a
pleural effusion, with other significant risk factors being age >54, male
gender, the presence of a cough, chest pain, multiple unilateral nodules,
metastases to more than one site and lymph node metastases. Clinically
P-EHE prognosis appears to be linked to vascular aggressiveness [12].

At this time, there is no approved standardised treatment protocol.
Therapeutic options range from regular follow-ups with no active
therapy in asymptomatic patients, surgical resections as well as
combination chemotherapy [22-24]. Authors agree that surgery should
be performed when possible; that is in cases of single pulmonary nodules
or unilateral multiple nodules. In cases where a successful curative
resection has been possible, good outcomes have been achieved.

Wedge resections offer similar survival outcomes as do anatomic
resections and although the prognostic value of lymph node invasion
is still unclear, hilar lymph node resection should be systematically
proposed. Cases of bilateral nodules have been treated using interferon-
2 a most likely because of its antiangiogenic activity [17].

The role of chemotherapy in the treatment of P-EHE has proven to
be beneficial in only a small number of cases with good partial responses
when treated with carboplatin, paclitaxel, bevacizumab (a monoclonal
antibody that blocks human Vascular Endothelial Growth Factor-a),
thalidomide and a-interferon. Bo Ye et al. described three cases of
P-EHE with bilateral intrapulmonary masses which showed a partial
response to combination chemotherapy with carboplatin, packetaxel,
evacizumab or Endostar °, a recombinant human endostatin. Although
these regimens were unable to stop the progression of the disease, two
of the three cases showed a stabilisation of the disease with a marked
clinical improvement. Furthermore, angiogenesis inhibition may play
a role in metastatic EHE by inhibiting angiogenesis through the use of
bevacizumab [24].

There is also a role for the use of steroid modulators, as neoplastic
cells express glucocorticoid receptors as well as the enzyme
11B-hydroxysteroid dehydrogenase that is involved in the synthesis of
steroids [25]. In cases of pleural EHE, Pinet et al. reported a case resulting
in complete remission following treatment with carboplatin associated
with etoposide [26]. Radiation therapy has no indication in P-EHE due
to its slow growth rate and radiobiological characteristics. However,
4-week protocols have been defined for extra pulmonary cases of EHE
[25]. A possible future treatment option if the causal association with
Bartonella where to be confirmed, could be to eradicate the bacterial
infection thus interrupting the angiogenic and proliferative cell signals
induced by Bartonella with the aim to slow tumour progression and
improve patient outcomes [11].

Conclusion

P-EHE is a rare tumour with a wide array of clinical manifestations,
biological evolution and outcomes.

Further research is required to correlate the various radiological
findings to the molecular and genetic characteristics that have been
identified until now, in order to assess their prognostic value and devise
standardised treatment protocols.
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