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Epithelioid hemangioendothelioma is a rare tumor of endothelial differentiation most commonly arising in soft tissue, liver, and
lung, following a variable clinical course. Most cases are characterized by a t(1;3)(p36;q23-25) resulting in WWTR1-CAMTA1
fusion. Only five epithelioid hemangioendothelioma have been previously reported arising in the salivary glands. None have
presented as Bell’s palsy. In the current case, a 37-year-old female presented with a longstanding complaint of pain and
fullness in the right preauricular region and progressive episodes of Bell’s palsy and facial nerve weakness. Surgical resection
showed a tumor comprised of atypical cells with occasional intracytoplasmic vacuoles in a fibromyxoid stroma.
Immunohistochemical stains demonstrated the neoplastic cells expressed ERG, CD31, and CD34, confirming vascular
differentiation. Fluorescence in situ hybridization revealed a t(1;3)(p36;q25), confirming a diagnosis of epithelioid
hemangioendothelioma. At 12-month follow-up, the patient has no evidence of disease.

1. Introduction

Sarcomas comprise less than 2% of all primary salivary gland
tumors [1]. Epithelioid hemangioendothelioma (EHE) is a
rare tumor of endothelial differentiation occurring typically
in adults with a wide age range and arising in many organs
throughout the body, most notably in the liver, lungs, bones,
and soft tissues. Histologically, it is characterized by epitheli-
oid eosinophilic cells with cytoplasmic vacuolization (“blister
cells”) arranged in cords or nests in a myxoid to hyaline stro-
mal background [2]. Greater than 90% of cases demonstrate a
t(1;3)(p36;q23-25) leading to WWTR1-CAMTA1 fusion
[3–5]. Only five cases of EHE arising in the salivary glands
have been reported [6–10]. We report a primary EHE of the
parotid gland presenting as ear pain and Bell’s palsy, symp-
toms which have not been previously documented.

2. Case Report

A 37-year-old female was referred to otolaryngology by her pri-
mary care provider for chief complaint of right ear pain of two-
year duration which reportedly began after a dog bite to the
right lip and face. She had also experienced numbness in the
right face from the lateral canthus to the jawline since the dog
bite and reported that she had felt a mass in the right preauricu-
lar area for approximately five months. Six weeks prior to ENT
consultation, she reported an episode of Bell’s palsy, now with
subjective incomplete recovery and residual facial asymmetry.

Physical exam revealed tenderness and fullness in the right
preauricular region, but no definite mass, and weakness of the
frontal and zygomatic/buccal branches of the right facial nerve,
complete right eye closure, and near-normal symmetry at smile
and cheek-blowing. Imaging was ordered at that time, but the
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patient did not follow up. Less than three weeks later, the
patient complained of another episode of Bell’s palsy, with an
inability to close her right eye, followed byworsening symptoms
including dry eye and blurry vision, right occipital headache,
worsening right ear and facial pain, and increase in size of the
preauricular fullness. Imaging was performed.

CT with contrast revealed a focus of increased soft tissue
density in the right parotid gland just lateral to the mandibular
subcondylar region measuring 1.3 cm (Figure 1(a)). MRI
showed an inflamed parotid gland with an area of enhance-
ment possibly representing a mass. Inflammation and enlarge-
ment of the facial nerve was also noted (Figure 1(b)).
Ultrasound showed an ill-defined hypoechoic nodule near the
angle of the mandible/preauricular area (Figure 1(c)).

An ultrasound-guided fine needle aspiration of the right
parotid gland was attempted, but the patient could not tolerate
the procedure and there was insufficient material for diagnosis.
Subsequent biopsy showed atypical cells embedded in a mostly
myxoid background, highly suggestive of EHE (Figure 2(a)).
However, this specimen was also very scant, and tissue was
exhausted before a definitive diagnosis could be made.

Without a clear diagnosis, the patient underwent a right
total parotidectomy and selective neck dissection. In the
interval before surgery, she developed first bite syndrome

and near complete paralysis of the superior division of the
facial nerve. Intraoperatively, the superior division of the
facial nerve grossly had been infiltrated with tumor and
was sacrificed. The inferior division of the facial nerve was
preserved. Due to technical constraints surrounding facial
nerve preservation, the specimen was received as multiple
unoriented fragments of tan-pink lobulated tissue. The larg-
est fragment contained a 1:2 × 1:0 × 1:0 cm tan-white firm
mass, free of the surgical resection margins.

Histologic sections demonstrated atypical single cells and
occasional small clusters of cells in a fibromyxoid stroma.
Some areas exhibited spindled features and foci of more
marked cytologic atypia were also identified. Mitotic rate was
less than 1/10 high-power fields. Multiple foci of perineural
invasion were identified; however, lymphovascular invasion
and tumor necrosis were not seen (Figures 2(b)–2(d)). Immu-
nohistochemistry showed the tumor cells were positive for
vascular markers ERG, CD31, and CD34 (Figures 3(a)–3(b)).
Cytokeratin AE1/AE3 was negative.

Fluorescence in situ hybridization (FISH) of the tumor
revealed a t(1;3)(p36;q25) involving the CAMTA1 and
WWTR1 genes, confirming a diagnosis of epithelioid heman-
gioendothelioma. All 16 lymph nodes from the selective neck
dissection were negative for tumor. No additional therapy

(a) (b)

(c)

Figure 1: Imaging of the right parotid gland. (a) CT with contrast demonstrating increased soft tissue density. (b) MRI demonstrating mass-
like enhancement. (c) Ultrasound demonstrating a poorly defined nodule.
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(a) (b)

(c) (d)

Figure 2: (a) Biopsy of the parotid gland revealed a neoplasm comprised of atypical cells in a fibromyxoid stroma (H&E∗, 400x). Resection
of the parotid mass. (b) Tumor infiltrating adjacent tissue (H&E∗, 20x). (c) Tumor is comprised of atypical cells in small clusters with
occasional intracytoplasmic vacuoles and foci of cytologic pleomorphism (H&E∗, 400x). (d) Perineural invasion (H&E∗, 100x). ∗

Hematoxylin and eosin.

CD31

(a)

ERG

(b)

Figure 3: Positive immunohistochemistry for (a) CD31 and (b) ERG (100x).
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was given. Follow-up PET imaging up to one year postsurgery
demonstrated good response to surgical treatment in the right
parotid bed with no evidence of residual/recurrent or metasta-
tic tumor.

3. Discussion

Epithelioid hemangioendothelioma (EHE) is a rare mesenchy-
mal tumor of endothelial differentiation [2, 11]. Over 90% of
EHE harbor a t(1;3)(p36;q23-25) resulting in WWTR1-
CAMTA1 fusion [3–5]. A subset with distinct histologic features
harbor a YAP1-TFE3 translocation [12, 13]. EHE predomi-
nantly arises in deep somatic soft tissue, lung, and liver in adults,
though it may arise in any tissue and has a wide age distribution.
Though most follow a relatively indolent clinical course, overall
about 20% will metastasize and 17% of patients will die of dis-
ease [2, 11, 14, 15]. Cases with the YAP1-TFE3 translocation
may represent a distinct clinical entity, with possibly more
metastatic disease but an overall more indolent course [12, 13].

Mesenchymal tumors constitute 2-5% of all salivary gland
tumors, and most are benign; approximately 0.3-1.5% of all
salivary gland tumors are sarcomas. Most (about 80%) occur
in the parotid gland [1]. Early comprehensive reviews of pri-
mary salivary gland sarcomas, including those seen at the
AFIP and at the MD Anderson Cancer Center (from 1945 to
1985), both including literature reviews (approximately 120
cases in total), identified no cases of EHE of the salivary glands
[16, 17]. In a subsequent literature review (1990 to 2010) and
analysis of cases from MD Anderson Cancer Center (from
1990 to 2007), 187 primary sarcomas of the salivary gland were
identified, including two cases of EHE from the literature (none
from MD Anderson—these cases are discussed below) [1].

Only five cases of primary EHE arising in the salivary
glands have been reported, all in the parotid gland [6–10]. It
should be noted that in only one case was the diagnosis con-
firmed by assay for the WWTR1-CAMTA1 (or YAP1-TFE3)
translocation [8], though histologic features and immunohis-
tochemical results were consistent with the diagnosis in all
cases. Tumor size ranged from 1.5 to 4.2 cm. Only one patient
demonstrated cranial nerve symptoms, exhibiting hypoglossal
nerve paralysis on physical exam (specific details not pro-
vided). Perineural invasion was identified on pathologic exam-
ination in one additional case (Table 1).

Cranial nerve involvement (mainly facial nerve involve-
ment) by salivary gland sarcomas does not seem exceptionally
rare, outside of the general rarity of these sarcomas. In the 17
cases from theMDAnderson cohort of salivary gland sarcomas
with clinical history, 2 presented with facial nerve symptoms,
and 3 showed facial nerve invasion on histologic examination
(though one of these was a rhabdoid neoplasm ex pleomorphic
adenoma). Of those two primary sarcoma cases with facial
nerve involvement, one patient died of disease within one year
and the other was alive at 6.5 years [1]. By comparison, one
review estimated the prevalence of facial nerve weakness or
paralysis in malignant parotid gland tumors (almost all carci-
nomas) at 7-20% [18], though another demonstrated a preva-
lence up to 31% [19]. Of the six cases of primary EHE of the
salivary gland (current case included), two exhibited cranial
nerve symptoms, with one of these patients dying of disease

(the only to do so in the series) (Table 1). It is unclear whether
cranial nerve involvement in these cases did or did not contrib-
ute to the patients’ poor outcomes.

Histologic features of EHE most highly associated with
risk of metastasis and death from disease include size greater
than 3 cm and/or mitoses greater than 3 per 50 HPF, with high
risk tumors having a metastatic rate of 32% and 5-year disease
specific survival of 59%. Fifteen percent of patients with low
risk tumors developed metastatic disease, but none died [14].
Three cases of EHE of the salivary gland had one or both high
risk features, including the only patient in this series with
recurrent metastatic disease (to lung, liver, and spine at about
five months after surgical treatment) who died of disease at 13
months [8]. The remaining patients were disease free at
follow-up intervals ranging from 7 to 18 months (Table 1).
Margins were specifically reported in only two cases (one neg-
ative and one positive, the latter in the patient with metastatic
disease), and the remaining cases presumably had negative
margins [6–10].

4. Conclusion

Compared to sarcomas of other sites, head and neck sarco-
mas have a higher local recurrence rate and worse disease-
specific survival, possibly related to the difficulty of achiev-
ing wide resection margins in this region of delicate anatomy
[20]. Based on their case series and review of the literature,
Cockerill et al. concluded that local recurrence and distant
metastases will develop in approximately 30-35% and 25-
40%, respectively, in patients with primary salivary gland
sarcomas [1]. How these data translate specifically to EHE
in the salivary glands is unclear. As noted above, histologic
features suggestive of more aggressive disease in EHE
include size and mitotic activity. Traditional histologic fea-
tures of aggressive behavior such as cytologic atypia and
necrosis do not play a significant role in risk stratification
as they do in other sarcomas, though the behavior of EHE
can be difficult to completely predict. However, site of origin
also plays an established role in prognosis in EHE. EHE aris-
ing in lung and bone is the most aggressive, while cutaneous
tumors have a very good prognosis [2, 21–24].

There are too few salivary gland EHE cases to draw con-
clusions about site-specific prognosis. In this series, only one
case behaved aggressively, which is broadly similar to the over-
all rate of aggressive behavior of EHE. While this case also had
both high risk histologic features, two other cases demonstrat-
ing one or both features did not show recurrent or metastatic
disease (though one case with both features did receive adju-
vant radiation therapy as well as surgery, Table 1). Additional
data are required to better understand the clinical behavior of
EHE arising in salivary glands.
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