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Hemangioendothelioma of the Parotid Gland in Infants:
Sonography and Correlative MR Imaging

Derek J. Roebuck and Anil T. Ahuja

BACKGROUND AND PURPOSE: Hemangioendothelioma is the most common parotid gland
tumor of childhood, and is diagnosed on clinical grounds, supported by imaging findings. Pre-
vious work has suggested that MR is the best imaging technique for assessment of parotid
hemangioendothelioma. Demonstration of a reliable sonographic appearance would reduce the
need for MR imaging in infants with this lesion.

METHODS: We performed high-frequency sonography (including color Doppler and power
Doppler imaging) in three patients, each with a diagnosis of parotid hemangioendothelioma
confirmed by clinical follow-up. Two patients were also examined with MR imaging and labeled
red cell scintigraphy.

RESULTS: All sonographic studies showed a homogeneous mass enlarging and replacing
most or all of the visualized parotid gland, with a lobular internal structure, fine echogenic
internal septations, and a mildly lobulated contour. Color Doppler and power Doppler imaging
showed extremely high vascularity within the mass. Correlative MR images in two infants
showed a well-defined lesion with uniform intense contrast enhancement. Labeled red cell scin-
tigraphy showed a well-defined area of intense activity.

CONCLUSION: In the presence of a typical clinical history, sonography and clinical follow-
up alone may prove to be sufficient for safe management of parotid hemangioendothelioma.
MR imaging or labeled red cell scintigraphy may only be required if the sonographic features
are atypical. These findings require confirmation in a larger series of patients.

Hemangioendothelioma (HAE), or hemangioma, of
the parotid gland is a benign tumor that presents in
infancy as a large, rapidly growing mass that is
either small or not noticed at birth, but becomes
apparent soon after (1, 2). There may be one or
more cutaneous (‘‘strawberry’’) hemangiomas, or
the parotid lesion itself may extend to involve the
skin.

Accurate identification of parotid HAE is impor-
tant in order to avoid unnecessary biopsy or ther-
apy (1). Confirmation of the clinical diagnosis with
MR imaging has been recommended, but the use
of sonography as an alternative has not been widely
adopted. We reviewed the sonographic findings of
HAE of the parotid in three infants, two of whom
also underwent MR imaging and labeled red cell
scintigraphy (RCS).
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Methods
Three infants, two female and one male, aged 1, 2, and 3

months at presentation, were diagnosed with parotid HAE on
the basis of the typical clinical signs and natural history. So-
nography was performed in each patient by using 10-MHz lin-
ear-array transducers. All patients were imaged with color
Doppler and power Doppler imaging, as well as pulsed-wave
Doppler interrogation.

Two patients underwent further imaging by MR and RCS.
MR examinations were performed at 1.5 T, using head coils
and surface coils. Transverse T1-weighted and fat-suppressed
T2-weighted as well as contrast-enhanced T1-weighted trans-
verse and coronal images were obtained. A modified in vitro
labeling technique was used for RCS. Planar and single-pho-
ton-emission CT (SPECT) images were obtained.

Case Histories

Case 1
A 2-month-old female infant presented with a

right-sided facial mass that had first been noticed
1 month previously. The child was otherwise well
and the pregnancy and delivery had been unre-
markable. Sonography (Fig 1A-B) and MR imag-
ing (Fig 1C-D) were performed immediately. RCS
(Fig 1E) was performed at the age of 3 months.
The lesion was not treated, and subsequently in-
creased in size. A significant decrease in size was
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FIG 1. Two-month-old female infant with right parotid hemangioendothelioma.
A, Transverse sonographic image shows a mildly lobulated tumor of intermediate echogenicity (large arrows) that enlarges and almost

completely replaces the normal parotid gland. There are fine echogenic septations and large intratumoral blood vessels (small arrows).
Note that involvement of the deep lobe of the gland is incompletely assessed because of the intervening mandibular angle (M).

B, Power Doppler imaging shows numerous large vessels within the tumor.
C, Fat-suppressed T2-weighted transverse image shows the mass to be hyperintense to the small amount of residual normal parotid

(curved arrow, see also contralateral side). Large flow voids (arrowhead) represent intratumoral vessels.
D, Contrast-enhanced T1-weighted transverse image shows enhancement of the solid portion of the mass, which extends to involve

the entire deep lobe (arrowheads).
E, Delayed planar image from 99mTc-labelled red cell scintigraphy (posterior view) shows uniform, well-circumscribed uptake (arrow-

head), similar to that in the heart (h). Early dynamic images (not shown) revealed greater activity in the lesion than the heart in the first
minute after injection.

apparent when the child was last seen, at the age
of 15 months.

Case 2

A female infant was born prematurely at a ges-
tational age of 34 weeks, and remained in hospital
for 3 weeks because of neonatal jaundice. Approx-
imately 1 week later, the parents noticed a right-
sided facial mass. This gradually increased in size,
and sonography (Fig 2A-B), MR imaging (Fig 2C-
D), and RCS (Fig 2E-F) were performed at 3
months of age. Treatment with subcutaneous injec-
tions of interferon a2a was commenced at 4 months
because of further increase in size. When last seen
at the age of 11 months, the lesion was becoming
slightly smaller according to the child’s mother.

Case 3
A male infant was delivered by cesarean section

owing to post-maturity. A small red skin lesion was
noticed in the right parotid region at birth. A slowly
growing mass was first noted at 2 weeks. The child
presented at 2 months, and sonography was per-
formed. The findings (not shown) were identical to
those found in the first two patients. At 12 months,
the lesion had started to decrease in size. The pa-
tient was last seen at 42 months; the lesion had
become progressively smaller.

Results
Gray-scale sonography showed a homogeneous

mass enlarging and replacing most or all of the vi-
sualized parotid gland in all patients. The internal
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FIG 2. Three-month-old female patient with right parotid hemangioendothelioma.
A, Power Doppler imaging shows numerous large intratumoral vessels, demonstrated to be branches of the external carotid artery

and tributaries of the retromandibular vein.
B, Three-dimensional power Doppler imaging confirms the extreme vascularity of the parotid mass.
C, Fat-suppressed T2-weighted transverse image shows a hyperintense mass (small solid arrows) with numerous intratumoral vessels.

Extension into the deep lobe (open arrow) is well shown. Long arrows identify the external carotid artery (medial) and retromandibular
vein (lateral).

D, Contrast-enhanced T1-weighted transverse image shows enhancement of the solid portion of the mass, which involves the entire
deep lobe (large arrowhead), and contains numerous large vessels (small arrowheads). The masseter (m) and medial pterygoid (p) are
not involved.

E, Dynamic image from 99mTc-labelled red cell scintigraphy (anterior view, acquired at 20 seconds) shows uptake in the lesion (ar-
rowhead), less than that in the heart.

F, Delayed coronal SPECT image shows intense uptake in a sharply defined lesion (arrowhead).

structure was lobular, with fine echogenic internal
septations and a mildly lobulated contour (Fig 1A).
Color Doppler and power Doppler imaging dem-
onstrated numerous large blood vessels within the
mass in each case (Figs 1B, 2A, and 2B). Pulsed-
wave Doppler examination of the intratumoral ves-
sels confirmed that these comprised both arteries
and veins.

Fat-suppressed T2-weighted MR images showed
enlargement of the parotid gland, which was almost
entirely replaced by a markedly hyperintense lesion
(Figs 1C and 2C). T1-weighted images showed the
lesion to be approximately isointense to skeletal
muscle, with marked and uniform contrast en-
hancement (Figs 1D and 2D). All sequences
showed large vessels within the mass as flow voids
(Figs 1C–D and 2C–D).

RCS showed early uptake of labeled red cells in
the lesions on dynamic images. In both patients,
delayed images showed a well-defined area of in-
tense activity, similar to that in the heart and great
vessels (Figs 1E and 2E–F).

Discussion

HAE of the parotid gland is the most common
parotid tumor of childhood (3, 4). Because of its
benign clinical course, it is underrepresented in bi-
opsy series. The median age at presentation is
about 4 months (3), and the diagnosis is rarely
made after 16 months (3). Girls are more com-
monly affected than boys, by a ratio of about 3:1
(3, 5).
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Because of the benign nature of this lesion, ac-
curate clinical and radiologic diagnosis is important
so that unnecessary biopsy may be avoided (1).
Any large, rapidly growing parotid mass in an in-
fant, particularly if it is small or unnoticed at birth,
is most likely to be HAE. HAEs are often multiple,
and the diagnosis is supported, but not proved, by
the presence of a cutaneous lesion (‘‘strawberry
hemangioma’’), either locally (3, 5) or at a remote
site (1, 5). The natural history of HAE is rapid
enlargement in infancy (the proliferative phase),
followed by gradual spontaneous involution, start-
ing at about 8 to 18 months, and continuing until
the age of 5 to 8 years (2). Significant systemic
complications such as cardiac failure (6) or Kasa-
bach-Merritt syndrome (7) are rare. When they oc-
cur, therapy with oral corticosteroids or interferon
a2a or both may be used, although these may be
less successful for parotid lesions than for
hemangiomas arising at other sites (5). Surgical re-
section is not recommended because of the risk of
damage to the facial nerve and favorable prognosis
with expectant management (3).

Sonography (Figs 1A–B and 2A–B) has impor-
tant advantages as a single imaging investigation
for parotid masses of infancy. It is safe, inexpen-
sive, and does not require sedation of the patient.
In our patients, sonography at 10 MHz showed a
homogeneous mass enlarging and replacing most
of the parotid gland, a lobular structure with fine
echogenic internal septations (Fig 1A), and numer-
ous large intratumoral vessels (Figs 1B, 2A, and
2B). None of our patients showed an inhomoge-
neous pattern at sonography. In infantile HAE oc-
curring in other locations in the head and neck, we
have observed large vascular spaces, with flow ev-
ident at gray-scale imaging, but too slow to be de-
tected at color or power Doppler sonography.

A previously published case (8) showed similar
sonographic findings to those found in our patients.
Huchzermeyer and colleagues, in a paper on MR
imaging in parotid HAE (1), stated that sonography
was not diagnostically helpful, but did not describe
their technique or findings. Another article (9)
failed to distinguish between HAE and vascular
malformations, and therefore did not separately re-
port the findings in HAE.

Our findings at sonography correlate well with
published descriptions of histologic characteristics
of HAE. HAE causes enlargement of the parotid
gland, with retention of its overall shape and main-
tenance of the lobular pattern (3, 4). Significant ex-
tension beyond the parotid is uncommon (3), but
HAE may also occur in accessory parotid tissue,
which is often found anterior to the superficial lobe
of the parotid gland. The identification of numerous
large vessels in the mass is crucial to the radiologic
diagnosis of HAE, and sonography and MR im-
aging are ideal for this purpose.

Non-contrast CT shows no specific features (10).
There may be intense enhancement after intrave-
nous administration of contrast agent (1, 8). CT,

however, carries an unnecessary risk of ionizing ra-
diation, and appears to be inferior to MR imaging
in this context.

On MR images (Figs 1C–D and 2C–D), HAE
demonstrates characteristic prominent flow voids
within a mass that is isointense to muscle on T1-
weighted images and hyperintense on T2-weighted
images (10). The conspicuity of the vessels may be
increased by using ‘‘white blood’’ gradient-echo se-
quences (11). Contrast enhancement is uniform, apart
from the flow voids. MR imaging is superior to son-
ography for evaluation of the deep lobe (Fig 1), but
this is not important in the management of HAE.

RCS (Figs 1E and 2E–F) is very accurate in the
diagnosis of head and neck hemangiomas in chil-
dren (12). When red cells are labeled ex vivo and
reinjected as a bolus, dynamic planar images can
be acquired. Infantile hemangiomas, including
HAE of the parotid, typically show very early up-
take of red cells (Fig 2E). In this phase, activity in
the lesion may be equal to or less than cardiac ac-
tivity. Delayed images show a pathognomonic pat-
tern of a well-defined region of intense uptake, sim-
ilar to that seen in the heart and great vessels (12).
This is distinct from the pattern seen in lymphatic
malformations and benign and malignant neo-
plasms, which are photopenic, and nonlymphatic
vascular malformations, which show a poorly de-
fined area of uptake or enlarged vessels or both
(12). Single-photon emission CT images are prob-
ably not necessary, although they do confirm the
sharply circumscribed nature of the lesion (Fig 2F),
which is characteristic of HAE (12). Because RCS
permits whole-body imaging, it will reveal any oth-
er hemangiomas elsewhere in the body. The clini-
cal importance of the identification of asympto-
matic hemangiomas is unknown.

Certain other lesions may occur in the parotid
region in infancy, and must be considered in the
differential diagnosis of HAE. In particular, a large
mass that was present at birth is unlikely to be HAE
(13).

The large, solid component of HAE shown by
sonography and MR imaging distinguishes this le-
sion from most vascular malformations, including
cystic lymphatic malformations (cystic hygromas).
Solid lymphatic malformations usually show exten-
sion beyond the parotid (3, 14), and do not contain
prominent blood vessels (1, 10). In general, vascular
malformations grow at about the same rate as the
child, which also helps distinguish them from HAE.

Although rhabdomyosarcoma often arises in the
head and neck region, it is unusual in infancy.
Rhabdomyosarcoma is rarely confined to the pa-
rotid gland (15), but often arises in the infratem-
poral fossa and involves neighboring structures
with an infiltrative growth pattern. It appears to be
less vascular than HAE (16).

Congenital infantile fibrosarcoma (CIFS) may
mimic HAE clinically. The sonographic findings of
parotid CIFS have not been reported, but at other
locations, Doppler sonography may show a highly
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vascular pattern similar to HAE (13, 17). CIFS,
however, is usually an inhomogeneous lesion (13,
18). Nerve sheath tumors are very rarely diagnosed
in this region at this age (3).

About 4% of cases of solitary infantile myofi-
bromatosis occur in the parotid region (3, 19, 20).
Like HAE, this lesion may show rapid growth fol-
lowed by involution. Infantile myofibromatosis,
however, is hypovascular (16), with poorly circum-
scribed margins (21).

Sialoblastoma, which has several synonyms, in-
cluding congenital carcinoma, is an extremely rare
tumor of the salivary glands that arises during in-
fancy (3, 22). It may be clinically indistinguishable
from HAE (3). MR imaging performed in a case
of recurrent sialoblastoma (22) showed inhomoge-
neous signal on T2-weighted images and inhomo-
geneous contrast enhancement. No flow voids were
demonstrated in the tumor.

Conclusion
In patients with the typical clinical history, the

probability of HAE is very high. Sonography using
a high-frequency (10-MHz) transducer is the ideal
first imaging investigation. It appears from these
cases that a homogeneous, lobulated mass that re-
places and enlarges the parotid, with preservation
of its overall shape and numerous large intratu-
moral vessels, is typical of HAE. If these findings
are confirmed in a larger series, sonography may
prove to be the only imaging investigation required
in the majority of cases. HAE appears to have a
reasonably specific appearance on MR images,
with prominent flow voids in a homogeneously en-
hancing mass. RCS permits confident diagnosis of
HAE, but involves the risk of ionizing radiation,
and is therefore less attractive than MR imaging,
especially as it contributes little information if the
diagnosis is not HAE. CT has no advantage over
MR imaging in this context, and should not be used
when MR imaging is available.
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