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Primary pleural epithelioid hemangioendothelioma: case
report and review of the literature
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Epithelioid hemangioendothelioma (EHE) is an extremely
rare vascular sarcoma with an unpredictable clinical
behavior. Pleural EHEs have been associated with poor
response to treatment and reduced survival. To date, no
standard treatment for EHE is available. Here we report
the case of a 53-year-old man who underwent radical
surgery for a symptomatic primary pleural EHE. Clinical
presentation was characterized by chronic pain in the left
hemithorax with transitory flare, anemia, weight loss and
progressive worsening of clinical conditions. After surgery,
he resumed active life and normal daily activities and,

at 8 months, 18F-FDG PET and computed tomography
scan showed no radiological evidence of recurrent
disease. Clinical signs of this rare disease, histological
features, imaging findings and functional imaging are
discussed. We also report a summary of other cases with
resected pleural EHE and we briefly review the role of

Introduction

Epithelioid hemangioendothelioma (EHE) is an
extremely rare vascular sarcoma, affecting approximately
less than one in a million people worldwide. The clinical
courses of patients with EHE are characterized by initial
misdiagnoses and unpredictable behavior [1,2].

Although different primary tumor locations have been
described so far, more frequently EHE arises in liver, soft
tissue or lung, with a typical multifocal and/or multicentric
onset. Pleura is an uncommon site for primary tumor and
[3,4] pleural involvement may be mostly a result of the
secondary spread of intrathoracic or extrathoracic EHEs.
Pleural primary location and the presence of pleural effu-
sion are commonly considered worst prognostic factors
and are associated with worse survival [1,5-9]. Pleural
involvement is characterized by fibrinofibrose pleural
lesions with millimeter thickness, sometimes forming a
fibrothorax with serosal and interstitial spread [1,4]. Other
presenting systemic symptoms are long-lasting stabbing
pain, poorly responsive to opioids, weight loss, anemia,
fever and worsening of clinical conditions [10] ('Table 1).
Lung involvement in EHE is characterized by small,
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bilateral, multiple, perivascular nodules without medias-
tinal nodal metastases in most cases. An indolent course is
typically associated with the involvement of parenchyma-
tous organs (e.g. liver-only disease) [1,4].

Given the rarity of the disease and the lack of large pro-
spective trials, no established standard treatment for
EHE is available. The management of advanced and
symptomatic disease is often very challenging since
chemotherapeutic agents approved for soft tissue sarco-
mas have limited activity in EHE [19].

"Two translocations are the most common gene alterations
of EHE: WWTRI-CAMTAI gene fusion in about 90% of
cases, and YAPI-TFE3 gene fusion in about 10% of cases,
seemingly associated with different clinical course [8].

Here we report a patient who had successfully treated
with macroscopically radical surgery for symptomatic pri-
mary pleural EHE.

Case report

In April 2020, a 53-year-old Caucasian man came to our
hospital, presenting chronic pain in the left hemitho-
rax with transitory flare, particularly in the evening. A
diagnosis of pleurisy was initially suspected and the
patient received antibiotics, corticosteroids and no ste-
roidal anti-inflammatory drugs with low improvement.
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The patient was then hospitalized due to a quick pain
worsening. A computed tomography (C'T) scan showed a
very slight left pleural effusion, multiple bilateral ground
glass pulmonary nodules with ‘tree-in-bud’ pattern and
an inflammatory thickening in the left lower lobe. Thus,
bronchoscopy with transbronchial needle aspiration was
performed with negative results. In May 2020, an 18F-
FDG PE'T showed a mild diffuse tracer uptake in the left
pleura (Fig. 1). A few weeks later, the patient experienced
a progressive worsening of pain requiring high doses of
opioids. The clinical conditions were progressively get-
ting worse and he started to develop systemic symptoms
like severe fatigue, anemia, weight loss and uncontrolled
pain. A new C'T" scan showed a left-sided pleural effusion
with diffuse pleural thickening (Fig. 2). He underwent
pleuroscopy, which revealed irregular thickness of the left
pleura. Biopsies from parietal and diaphragmatic pleura
showed an infiltrating neoplastic proliferation consisting
of nests and cords of epithelioid cells having glassy eosin-
ophilic cytoplasm and oval vesicular nuclei. Cytoplasmic
vacuoles were evident. Immunohistochemistry showed
diffuse positivity for CD31, ERG, CD34 and CAMTA1
and negative staining for cytokeratins AE1/AE3, STAT-
6, T'TF-1 and P40. The diagnosis of EHE was assessed.
(Fig. 3) Due to the low response rate to chemotherapy in

Fig. 1

1133

this disease, the worse prognosis determined by pleural
involvement and the need for rapid symptom control, in
July 2020, we discussed in a multidisciplinary fashion a
surgical treatment in order to better symptoms control
and to improve quality of life. The patient underwent
extrapleural pneumonectomy in July 2020 (Fig. 4). On
surgical specimen, histological examination showed
pleural, lung, pericardial, diaphragmatic and perito-
neal involvement. In the following months, the patient
obtained excellent pain relief with progressive reduction
of the opioid dose. He resumed active life and normal
daily activities regaining the lost weight. Eight months
after surgery, in March 2021, 18F-FDG PET and CT
scans showed no radiological evidence of recurrent dis-
case, although the patient had a slow worsening of pain-
ful symptoms.

Surgical procedure

Surgery consisted in a left extrapleural pneumonectomy
(Fig. 4). A first standard left posterolateral thoracotomy
was performed along the course of the sixth rib. A subpe-
riosteal resection of the sixth rib was then performed to
provide wider exposure and to readily facilitate the initia-
tion of the extrapleural dissection. Once the extrapleural
plane was established the entire lateral dissection, both

18F-FDG PET: preoperative mild diffuse tracer uptake in multiple areas of the left pleura.
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Fig. 2

8
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Preoperative contrast-enhanced CT scan images on axial and coronal planes (a) and postoperative contrast-enhanced CT scan image on coronal

plane (b).

superiorly and inferiorly was done bluntly with a dissect-
ing hand with subsequent placement of a chest retrac-
tor. Dissection then proceeded anteriorly both superiorly
toward the apex of the chest and inferiorly toward the
diaphragm using blunt and sharp techniques. Care was
taken at the apex to avoid injury to the subclavian artery
and vein and medially to preserve the internal mammary
artery and vein dividing small adhesions, staying close
to the pleural plane in the extrapleural fat. As dissec-
tion continued along the mediastinum, care was taken to
avoid injury to the left vagus and left recurrent laryngeal
nerve. The dissection continued posteriorly along the
aorta, with particular attention to enter the correct plane
in the preaortic region in order to avoid avulsing the
intercostal vessels. Dissection was carried extrapleurally
until the left main bronchus was clearly identified. Once
the specimen has been circumferentially dissected from
the chest wall, we performed a second lateral thoracot-
omy, entering the pleural space through the eight inter-
costal space and move the rib spreader to this interspace
in order to provide better exposure to the diaphragm,
after having continued the extrapleural dissection into
the costophrenic sulcus. The diaphragm was incised at

its anterior margin and extended in a circumferential
fashion laterally and posteriorly with care being taken to
avoid injury to the left vagus nerve and the esophagus
at the hiatus and to preserve the underlying peritoneum
which was swept away from the diaphragm with the
aid of a sponge stick. The diaphragmatic muscle fibers
were divided with cautery or simply avulsed from their
insertion. The retractor was then moved back to the fifth
intercostal space and the pericardium was entered ante-
ro-inferiorly and the pulmonary vessels were identified.
The left main pulmonary artery was divided in its extra-
pericardial, extrapleural position using an endoscopic lin-
ear stapling device. The upper and lower left pulmonary
veins were encircled within the pericardium and individ-
ually divided with a vascular stapling device. The peri-
cardial resection was then completed posteriorly. Finally,
the left main bronchus was dissected back to the carina
and divided flush with the carina with a bronchial stapler,
after having retracted the double lume endotracheal tube
in trachea. So doing, the left bronchial stump retracted
well back into the mediastinum and it was considered
unnecessary for its buttressing. The surgical specimen
was removed and a systematic lymph node dissection
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Fig. 3

Histological examination. (a) Hematoxylin—eosin showing neoplastic proliferation consisting of nests and cords of epithelioid cells having glassy
eosinophilic cytoplasm and oval vesicular nuclei (10x); widespread and intense positivity on immunohistochemistry for (b) CD31 (10x), (c) ERG

(10x), (d) CAMTA1 (10x).

completed the resectional phase. The entire hemitho-
rax was inspected for hemostasis. Reconstruction of the
diaphragm was then carried out, moving the retractor to
the lower intercostal incision. The diaphragm was recon-
structed with a 2-mm thick PTFE patch (20 x 30 cm)
secured to the chest wall laterally, anteriorly and pos-
teriorly by the placement of interrupted monofilament
sutures. Medially, the diaphragmatic path was sewn to
the diaphragmatic edge of the divided pericardium and
to the fibers of the crus. Then the pericardium was recon-
structed with a 0.1-mm PTFE pericardial patch using a
nonabsorbable monofilament suture. Fenestrations were
created in the patch to prevent tamponade. Inferiorly, the
patch was secured to the diaphragmatic patch with sev-
eral interrupted monofilament sutures. The pleural space
was irrigated with 2 liters of aqueous betadine solution.
The chest was closed over a single basal drainage tube
that had been connected to a balanced drain. The recov-
ery was uneventful and the patient was discharged home
in the 12th postoperative day.

Discussion

Diagnosis and treatment of EHE remain a challenge.
A watchful-waiting approach until disease progression
could be a reasonable option mostly in patients with
multifocal and/or multicentric presentation without
symptoms and/or serosal effusions. Some authors indeed
reported long-lasting stable disease (SD) with observa-
tion only or even a spontaneous regression of metastatic
lesions [1,8,20]. Although no standard treatment has been
established, complete surgical excision should be con-
sidered in localized disease. In a case series of patients
(7 = 32) treated at The Royal Marsden Hospital, 20% of
whom underwent surgical resection, surgery and liver
only disease were the two main factors associated with
long-term survival outcomes [21]. Unfortunately, more
than two-thirds of patients had a multifocal/multicentric
disease, no longer suitable for local treatments. In these
cases, medical therapy has rarely been associated with
significant clinical benefits. Overall, the response rate was
low with chemotherapy, but sometimes an improvement
in symptoms was observed, including relief from pleu-
ritic pain or irritable cough. To date paclitaxel, gemcit-
abine or anthracycline-based combinations, mostly used
in angiosarcoma, are the most commonly used cytotoxic
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Fig. 4

Surgical specimen: left lung with diaphragmatic flap. Neoplastic prolif-
eration involves pleura, interlobar septa and diaphragm (total extension
of 15 cm).

agents [19,21-24]. Anecdotal responses to other chemo-
therapeutic agents (i.e. carboplatin etoposide and cyclo-
phosphamide) were reported, but evidence is limited and
results are controversial [19,25,26].

Immunomodulatory and antiangiogenic drugs seem to
be the most promising treatment options, but evidence
derives primarily from retrospective case series and case
reports. Interferon and thalidomide were initially used
with conflicting results [19,24,27,28]. A remarkable bene-
fit was observed with sirolimus in a series of patients with
progressive EHE treated within the Italian Rare Cancer
Network. Sirolimus was demonstrated to be feasible and
effective in terms of disease control [6]. In a recent update
of this series including 37 patients evaluable for response,
disease control rate (DCR) was 86.5% with 4 patients
who experienced a partial response (PR) (ORR 10.8%).
Median progression-free survival (PFS) was 13 months
and median overall survival (OS) was 18.8 months. This
study confirmed pleural effusion as a predictor of poor
prognosis, with median PFS of 4.8 months (P < 0.0001)
and OS of 10.6 months (P < 0.0001) [29].

Given the vascular origin of EHE, the antiangiogenic
strategy was considered a rational approach and the activ-
ity of several drugs has been studied in the past. The
French Sarcoma Group conducted a phase II trial with

sorafenib in 15 patients with EHE, of whom 10 in first-line
treatment and 5 in subsequent lines. Only one patient in
this group had a primary pleural EHE. Sorafenib showed
a modest clinical activity with 9-month PFS rate of 30.7%
and 2-year OS rate of 26%. Two PR were reported [30].
Other antiangiogenics including axitinib, semaxanib,
pazopanib and sunitinib were used in a retrospective
case series of Yousaf ez a/. Although no responses were
observed in pretreated patients, disease stabilization and
symptom control were reported [21]. Prolonged SD with
the use of pazopanib was also described in two case reports
[31,32], with PFS of 8 years and 2 years, respectively. In
2009, pazopanib received Food and Drug Administration
and than European Medicines Agency approval for the
treatment of pretreated advanced soft tissue sarcoma,
including EHE [33]. A retrospective study collecting data
from patients included in the European Organization for
Research and Treatment of Cancer (EORTC) phase 11
and III trials or treated in clinical practice at EORTC
centers was conducted. Among patients with EHE, pazo-
panib provided a DCR of 60% (6 out of 10 patients) with a
median PFS of 26.3 months; [34] conversely the recently
published observational retrospective case series study
within the World Sarcoma Network showed no responses
in 12 patients treated with pazopanib with a median PFS
and a median OS of 2.9 and 8.5 months, respectively
[24]. Bevacizumab has also shown clinical activity in the
treatment of vascular sarcoma. In a multicenter phase 11
study including 7 patients with advanced EHE treated
with bevacizumab, 2 patients achieved a PR and 4 an SD
(ORR of 29% and DCR of 86%) [35].

Although our patient had several negative prognostic
factors as pleuro-pulmonary disease, pleural effusion and
systemic symptoms, he greatly benefited from palliative
surgery. Nevertheless, the management of patients with
pleural EHE remains challenging and extended pallia-
tive surgery, as in our case, cannot be routinely proposed.
Only a few cases of patients treated with palliative sur-
gery for pleural EHE have been reported (Table 1).
Overall, these patients had different clinical courses and
survival after surgery ranged from a few months to more
than 2 years. Therefore, given the unpredictable clinical
behavior of the disease, after a multidisciplinary discus-
sion in sarcoma tumor board, palliative surgery could be
an option in selected patients in centers with high vol-
ume and expertise in soft tissue sarcoma.
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