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ABSTRACT
SUMMARY: Venous malformations in the parapharyngeal space are rare and may be challenging to diagnose with imaging secondary to
multiple overlapping features with pleomorphic adenoma, which is much more commonly found in this region. While both lesions are T1
isointense and T2 hyperintense relative to skeletal muscle and demonstrate contrast enhancement, more uniform T2 hyperintensity and
progressive contrast pooling on delayed postcontrast T1WI may allow the radiologist to include venous malformation in the differential
diagnosis. This is important because it has the potential to alter management from surgical resection to observation. The primary aim of
this study was to review the imaging appearance of parapharyngeal venous malformations through a retrospective case series.

ABBREVIATIONS: PPS � parapharyngeal space; VM � venous malformation

Venous malformations (VMs) are typically considered unen-

capsulated, circumscribed, or trans-spatial lesions compris-

ing dysplastic serpentine sinusoids that may contain phleboliths.

Although “cavernous hemangioma” is a colloquial term that re-

mains in use, it has been increasingly recognized that many such

lesions are actually low-flow VMs as opposed to hemangiomas,

with the latter being a true neoplasm.1-4 In 1982, Mulliken and

Glowacki5 proposed a biologic classification scheme that catego-

rized vascular anomalies on the basis of the rate of cell turnover,

histology, natural history, and examination findings. The current

International Society for the Study of Vascular Anomalies classi-

fication system is grounded in this sentinel work, which groups

vascular anomalies into 2 categories: tumors and malformations.4

The most common vascular tumor is infantile hemangioma,

while VM is the most common vascular malformation.

Parapharyngeal space (PPS) masses are uncommon, compos-

ing only 0.5% of all head and neck tumors.6 Of these, VMs repre-

sent �1% of all PPS masses.7 Salivary gland tumors, most com-

monly pleomorphic adenomas, account for 40%–50% of all PPS

tumors, arising either primarily from minor salivary rests or sec-

ondarily encroaching on the PPS from the deep parotid lobe.7-9

Both VM and pleomorphic adenoma may appear as a well-

circumscribed, mildly lobulated enhancing mass that is isodense

to muscle on CT and markedly T2 hyperintense on MR imag-

ing.1,3,10,11 As a result, distinguishing these 2 entities when they

occur in the PPS can be challenging, and this distinction is clini-

cally important because management for salivary gland tumor

and VM may differ. To date, very few case reports have published

the imaging features of patients with primary PPS VMs, which

have been frequently described as “hemangiomas,” reflecting the

controversial ongoing use of older nomenclature.12-16 The pri-

mary aim of this study was to review the imaging appearance of

PPS VMs via a retrospective case series and to seek specific imag-

ing features that may allow differentiation from benign salivary

gland tumors such as pleomorphic adenoma.

Case Series
This retrospective study was approved by the institutional review

board at the Mayo Clinic with a waiver of informed consent. The

pathology data base was electronically queried from 2000 to 2017

using a keyword search. Patients with pathologically confirmed

PPS VMs were identified, and those with pretreatment CT and/or

MR imaging were included. Demographic and clinical data were

obtained from the electronic medical record. The imaging ap-

pearance of these lesions, including CT density, MR imaging sig-

nal characteristics, enhancement pattern, the presence or absence

of calcification, the relationship to adjacent structures, size, and
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stability (On-line Table), was characterized through a detailed

review by a board-certified neuroradiologist.

Six patients met the inclusion criteria, 5 women and 1 man

(34 –76 years of age; mean, 59 years). All lesions were identified

incidentally on imaging studies obtained for an unrelated clinical

problem, which included headache, tongue numbness (contralat-

eral to the side of the VM), multiple sclerosis, cervical spondylosis,

and staging work-up for sinonasal carcinoma. Following initial

detection, all patients were evaluated by a head and neck surgeon,

and none of the masses were palpable externally. Typically follow-

ing a bloody acellular aspirate, diagnosis was established with CT-

guided core biopsy in 4 patients and with surgical resection in 2

patients. Three of the lesions were diagnosed as PPS VMs at the

time of tissue sampling, while the remaining 3 were initially char-

acterized as cavernous hemangiomas but later confirmed to be

VMs at the time of study inclusion.

All VMs were located in the prestyloid PPS.17,18 Four were

right-sided, 2 were left-sided, and only 2 contacted the deep lobe

of the parotid gland. Maximum dimensions ranged from 1.3 to

2.2 cm, while volume (ROI Volume tool, OsiriX Imaging Soft-

ware; Version 9.0, http://www.osirix-viewer.com) ranged from

0.8 to 5.5 cm3 (mean, 2.3 � 1.7 cm3).

All MR imaging scans were of good technical quality with no

need for repeat imaging. On MR imaging, all VMs were well-

defined and, relative to skeletal muscle, appeared markedly hy-

perintense on T2WI and isointense-to-minimally hyperintense

on precontrast T1WI (Fig 1). Postgadolinium T1WI was available

for review in all 6 patients and revealed highly variable enhance-

ment patterns (Fig 2). Heterogeneously diffuse enhancement and

stippled enhancement were each seen in 2 VMs, while single le-

sions demonstrated homogeneous diffuse enhancement and focal

central enhancement, respectively. Four of 6 VMs demonstrated a

qualitatively greater volume of lesion enhancement on the more de-

layed of the 2 consecutive postgadolinium sequences (Fig 2F). All

postgadolinium T1WI used fat suppression, with the axial plane ob-

tained first and immediately followed by the coronal acquisition.

On noncontrast CT, all of the PPS VMs were isodense to skel-

etal muscle and none contained phleboliths or other calcifica-

tions. Only 1 patient had postcontrast CT images that demon-

strated enhancement of the central portion of the lesion (Fig 2D).

Sonography, available for review in 2 patients, demonstrated

well-defined masses that were minimally hyperechoic compared with

the pterygoid muscles (Fig 3). Identifiable vessels within the masses

exhibited venous waveforms. Intraoral sonography, which was pur-

sued in both patients to evaluate candidacy for transoral resection,

allowed better proximity to the PPS to improve image quality.

Most patients had no follow-up imaging in our institution

after biopsy or surgical resection. In 1 patient, the VM was stable

at 8 months following biopsy. In a second patient, the lesion was

60% smaller by volume 5 years following core biopsy.

All MR imaging and CT studies were initially interpreted by a

FIG 1. Typical MR imaging signal characteristics of a VM (white arrow)
in the right PPS of a 56-year-old woman. A, Axial fat-suppressed T2-
weighted MR imaging depicts a well-circumscribed lobulated mark-
edly hyperintense PPS mass. B, Axial T1-weighted MR imaging shows
the mass as isointense to skeletal muscle.

FIG 2. Variable enhancement patterns of PPS VMs (white arrows). A, Axial T1-weighted fat-suppressed postcontrast MR imaging in a 34-year-old
man demonstrates diffuse homogeneous enhancement. B, Axial T1-weighted fat-suppressed postcontrast MR imaging from a 66-year-old
woman illustrates a diffuse heterogeneous enhancement pattern. C, Axial T1-weighted fat-suppressed postcontrast MR imaging from a 61-year-
old woman depicts stippled enhancement. Axial contrast-enhanced CT (D), axial T1-weighted fat-suppressed postcontrast MR imaging (E), and
coronal T1-weighted fat-suppressed postcontrast MR imaging (F) from a 56-year-old woman. The axial CT and MR imaging demonstrate focal
central enhancement, while the coronal image, which was acquired after additional time had elapsed following the intravenous contrast
infusion, illustrates progressively more diffuse contrast enhancement.
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board-certified neuroradiologist. On the basis of review of the

radiology reports, salivary gland tumor or, more specifically,

pleomorphic adenoma was the most commonly suggested diag-

nosis before tissue sampling in 5 of 6 patients. One lesion was

thought to represent a metastatic lymph node in an aggressive

sinonasal carcinoma. The possibility of a VM was not suggested in

the radiology report differential diagnosis before tissue diagnosis

in any of our patients.

DISCUSSION
Evaluation of head and neck vascular anomalies is heavily depen-

dent on MR imaging, which has excellent spatial resolution and

soft-tissue contrast, allowing both lesion characterization and

assessment of extent for pretreatment planning.1-3,19,20 This de-

pendence on MR Imaging is particularly true for PPS VMs, which

may not be detectable by palpation or skin discoloration. Because

of the rich slow-flowing venous blood supply, VMs are T2 hyper-

intense and T1 intermediate on MR imaging, and signal voids

may be present in the case of phleboliths. VM enhancement is

often patchy and delayed, demonstrating sequential filling of the

lesion with slow washout. At our institution, postgadolinium

T1WI sequences are first obtained in the axial plane approxi-

mately 90 seconds postinjection and take approximately 5 min-

utes to acquire. The subsequent coronal postgadolinium T1WI

acquisition begins approximately 6 –7 minutes postinjection. In 4

of 6 patients, the PPS VM demonstrated increased enhancement

on the delayed coronal postgadolinium images, best characterized

as contrast filling-in the mass to a greater degree.

Unenhanced CT may be used as an adjunctive tool to assess

phleboliths in VM. In our series, none of the VMs contained phle-

boliths, but they have indeed been reported in PPS VMs.12 As a

result, there is a high likelihood that the absence of phleboliths in

the current series represents a sampling bias, given the small size

of our cohort. While phleboliths are considered pathognomonic

for VMs, 1 study of head and neck VMs reported phleboliths in

only 28.6%, though a rigorous, uniform imaging approach was

not used for phlebolith identification.21

Although sonography is useful for the assessment of soft-tissue

vascular anomalies,22 lesions deep in the PPS may be difficult to ad-

equately visualize. Intraoral endosonography (Fig 3D) may be per-

formed using an endocavitary probe if the lesion is located medially

in the PPS. This can be a useful adjunct for planning transoral sur-

gery, which is an increasingly viable approach for PPS lesions.23 At

sonography, VMs appear as lobulated hypoechoic masses with small

internal venous channels.3 On spectral Doppler imaging, waveforms

are venous, and a curvilinear hyperechoic focus with posterior shad-

owing may be identified if phleboliths are present.

Although vascular malformations are more likely to be trans-

spatial and less well-defined than hemangiomas,22 all of the PPS VMs

in our series appeared as lobulated, well-circumscribed soft-tissue

masses, which is concordant with other reports.12-16 This imaging

appearance can lead to diagnostic uncertainty, with PPS VMs being

mistaken for the much more common pleomorphic adenoma be-

cause both can occur with or without a connection to the deep lobe of

the parotid gland. Several imaging features may assist in differentiat-

ing PPS VM from pleomorphic adenoma. First, although PPS pleo-

morphic adenomas may calcify with greater frequency than those

within the parotid gland (50% versus 15%), the calcification is more

likely to be coarse or punctate,11 which differs from the typical lam-

inated appearance of a phlebolith.21 Second, PPS VMs are more

FIG 3. Clinicopathologic correlation for a right PPS VM in a 61-year-old woman. A, Intraoral photograph demonstrates subtle right pharyngeal
fullness with mild leftward deviation of the uvula. B, Coronal fat-suppressed T2-weighted MR imaging demonstrates a homogeneously hyper-
intense right PPS mass. C, Axial T1-weighted MR imaging depicts a round, well-circumscribed mass that is minimally hyperintense relative to
skeletal muscle with effacement of the right parapharyngeal fat. D, Intraoral sonography illustrates the close relationship to the medial
pterygoid muscle and the internal carotid artery. The VM is slightly hyperechoic compared with skeletal muscle. E, Gross pathologic specimen
demonstrates the lobulated shape of this VM, correlating with the sonographic findings. F, Hematoxylin-eosin-stained photomicrograph
illustrates nonanastomosing dilated endothelial-lined spaces, and the endothelial cells lack atypia. These findings are consistent with VM. VM
(arrow), medial pterygoid muscle (asterisk), internal carotid artery (arrowhead).
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commonly homogeneously T2 hyperintense compared with mus-

cle, while pleomorphic adenomas in the PPS may exhibit T2

isointensity or hypointensity within their solid components sec-

ondary to hypercellularity with less myxoid stroma.11,24 Last,

two-thirds of PPS VMs in our series demonstrated progressive

contrast pooling on routine delayed postcontrast MR imaging (ie,

without performing dedicated dynamic contrast-enhanced imag-

ing). Although pleomorphic adenomas can slowly accumulate

and retain intravenous contrast,24,25 the pattern of initial central

or stippled enhancement with delayed filling-in seen with some

VMs is less characteristic of pleomorphic adenomas.

In a systematic review of 1293 cases of PPS masses by Kuet et

al,7 the most common clinical presentations were cervical mass

and intraoral swelling. In contrast to our series, none of the pub-

lished reports that they reviewed were based on incidental find-

ings from imaging. Patients are more likely to present with a de-

tectable PPS mass when the lesion measures �2.5–3.0 cm,26,27 so

the small size of the VMs in our series is concordant with inciden-

tal detection. Certainly, large PPS VMs can become palpable and

symptomatic.12 Symptoms that should raise concern for malig-

nancy include referred otalgia, facial pain, trismus, and cranial

nerve involvement.7,27 None of the patients in our series demon-

strated any of these worrisome symptoms.

The primary limitations of the current case series are its small size

and retrospective methodology, though the imaging features of these

uncommon PPS VMs were relatively consistent throughout the co-

hort. Comparison of the current results with the few previously pub-

lished reports of PPS VM imaging features is also limited because we

must presume that previous reports describing PPS “hemangiomas”

in adult patients were indeed referring to VMs.

CONCLUSIONS
Because of their rarity, PPS VMs are difficult to diagnose prospec-

tively on MR imaging and CT and, when small, may be encoun-

tered incidentally on imaging studies obtained for other reasons.

This lesion can present a diagnostic dilemma related to overlap-

ping location and imaging characteristics of the much more com-

mon PPS pleomorphic adenoma. With heightened awareness of

VMs occurring in the PPS and their typical imaging features, the

radiologist may appropriately include VM in the differential di-

agnosis of a PPS mass.
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