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ABSTRACT

This article aims to evaluate the Magnetic Resonance Imaging (MRI) semeiotic aspect of an intramuscular
hemangioma in the masseter of two patients and review the literature regarding the diagnostic possibilities of MR imaging
in interpreting the characteristics of benign and malignant types of this intramuscular lesion in order to ensure a correct
diagnosis and treatment. Two patients, aged 29 and 25 years, underwent an MRI examination using a 1.5 Tesla
superconducting magnet (Siemens, Erlangen, Germany), with a dedicated surface coil, in one case before and after
administering a paramagnetic contrast agent (gadolinium). In both cases, MRI showed the intramuscular haemangioma
both with and without the use of the paramagnetic contrast agent. MR images, taken before and after administering the
paramagnetic contrast agent, provide important information about the type of intramuscular lesion analyzed, by which it
is possible to differentiate a benigh mass from a malignant one.
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INTRODUCTION

Currently, every benign vascular pathology is referred to as a hemangioma. However, there are vascular
pathologies with different evolutions; some have a tendency to regress after the physiological skeletal growth period,
while others retain a certain capacity for local infiltrative growth with a tendency to relapse. Vascular and skin lesions
were studied by Mulliken et al. in 1982, who provided a classification based on growth data and endothelial
characteristics, dividing them into hemangiomas and vascular malformations (1).

Hemangioma is a benign vascular tumor with a particularly rapid growth tendency during the neonatal period,
followed by a slow involution phase (2). During the growth of the neoformation, endothelial hyperplasia with multiple
laminations of the basement membrane is evident, followed by fibrotic involution and a reduction in the cellular
component during the involutionary period.

Vascular malformations are present at birth, grow during the development of the individual, and do not undergo
involution; on the contrary, they can increase in size following trauma or hormonal stimuli (2). The head and neck are the
regions where vascular malformations occur most frequently, followed by the trunk and limbs. Intramuscular
hemangiomas (IMHSs) are rare, benign vascular tissue tumors, occurring in approximately 0.8% of all hemangiomas (3-
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5). Their recognition is important for the clinician because the location and the evolutionary characteristics might suggest
erroneous interpretations of malignancy.

The definitive diagnosis is established only by histological examination. Less than 15% of IMHSs occur at a level
of the head and neck, where the masseter muscle appears to be the most frequent site of origin, followed by the trapezius
and sternocleidomastoid muscles (6-12). Depending on the size of the blood vessels that compose them, there are three
categories of hemangiomas: the capillary type, the cavernous type, and the mixed type (3, 4, 6, 12-15). A palpable mass
is present in 98% of cases (3, 4, 16); some IMH can pulsate, and it is possible to perceive a noise or a tremble (3).

These lesions are typically studied using ultrasound (US), magnetic resonance imaging (MRI), or computed
tomography (CT). Radiological examinations are crucial for evaluating the signs of benignity or malignancy of the lesion,
as well as its vascularization and enhancement. The use of diagnostic methods that do not involve ionizing radiation is
strongly recommended by the European Dental Radiology guidelines (17). The US is useful for evaluating the presence
of IMH in superficial sites. A color-doppler ultrasound provides morphological and vascular information without the risk
of ionizing radiation. If an intraosseous or intramuscular hemangioma is suspected, a contrast-enhanced MRI would be
the imaging modality of choice and is considered superior to a CT scan (18).

In the maxillofacial region, MRI is the gold standard for the study of temporomandibular disorders (TMD) (19)
but is also highly recommended for vascular pathologies because it permits vascularization without a contrast agent, while
CT exam with intravenous contrast allows you to evaluate the enhancement.

Peripheral enhancement without progression throughout the mass suggests a lesion that is probably not primarily
a vascular entity. Peripheral enhancement progressing to the center (low flow) is typical of venous malformation. In
contrast, rapid enhancement throughout the mass characterizes an arterial malformation and, if accompanied by flow
voids, an arteriovenous malformation (20). In cases of sudden lesion growth, uncontrollable pain, major functional
disorders, necrosis of the overlying skin tissue, thrombocytopenia, or facial deformity, surgical therapy is recommended
(9, 21).

The removal of IMH must include the resection of a significant portion of the surrounding muscle tissue, as the
infiltrative capacity along the muscle bundles is the primary cause of any relapses (22, 23).

CLINICAL CASES

For the MRI examination, a 1.5 Tesla superconducting magnet and a dedicated surface coil were used.
Multiplanar Spin-Echo (SE), Turbo-Spin-Echo (TSE), and Turbo Inversion Recovery Magnitude (TIRM) scans, T1 and
T2-weighted sequences have been carried out. To evaluate the enhancement, in one case, 0.2 cc/kg of an intravenous
gadolinium-based contrast agent (GBCA) was administered to the patient, and images were acquired using the fat
suppression (FS) technique.

Case one

A 25-year-old female presented with swelling in the right masseteric site of taut-elastic consistency without signs
of pulsation. The swelling was mobile on superficial levels but not dissociable from the muscle tissue. It was neither
painful nor tender but exhibited slight tenderness. There were no signs of ongoing inflammation or local sweating.

The swelling had developed slowly in 3-4 years, with rapid growth in the last 6 months, at the site of a previous
intervention of surgical removal of a muscular hernia of the masseter, interpreted clinically as relapse. The swelling
deformed the features of the face, especially during chewing, since the contraction of the masseter determined its clear
protrusion.

The MRI showed an oval formation (about 3.5 x 2.7 cm), homogeneous and slightly hypointense in T1 compared
to the masseter signal; slightly uneven and hyperintense on T2 and homogeneous e markedly hyperintense in T2-weighted
TIRM sequences, with slightly lobulated margins, which de-square muscle tissue without infiltrate it; the cortex of
mandible appears only slightly thickened compared to the contralateral, but not eroded (Fig. 1).
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Fig. 1. TSE T1 W image on the axial plane (A), TSE T2 W image on the axial plane (B), TSE T2 W image on the sagittal
plane (C), TSE T1 W image on the coronal plane (D). The white arrows indicate the presence of a hemangioma within
the masseter muscle.

Case two

A 29-year-old woman with facial asymmetry caused by a swelling that had appeared about 18 months earlier
and whose limits were not well demarcated. The patient did not report any painful symptoms, nor were they spontaneous
or provoked. An MRI was performed. An oval lesion (about 4 x 1.5cm) with mixed structure non-homogeneous on T1
and non-homogeneous and hyperintense on T2, with slightly lobulated margins, was shown. Compared to the previous
case, the lesion presented a greater number of fibrous septa inside and a minor homogeneity of hyperintensity in T2-
weighted sequences.

Furthermore, within the lesion, some areas appeared hypointense in both T1 and T2, attributable to phleboliths
or thrombosis. After administration of GBCA, the lesion showed the characteristic enhancement of hemangioma (Fig. 2).

Fig. 2. TSE T2 W image on the coronal plane (A), TSE T1 W image on the axial plane (B), TSE T1 FS W image after
GBCA on the axial plane (C), TSE T2 W image on the sagittal plane. The white arrows indicate the presence of a
hemangioma within the masseter muscle.
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DISCUSSION

Differences between benign and malignant lesions in early MRI studies to evaluate the nature of a mass inside
soft tissue were considered insignificant by several authors (24-28).

The impossibility of characterizing the nature of such a mass based on the appearance of the margins and the
intensity and homogeneity of the signal was highlighted by Kransford et al. (29). In the majority of the lesions they
studied, the signal intensity was similar to that of muscle in the T1-weighted images and equal to or higher than the fat
signal in the T2-weighted ones.

On the contrary, there are studies that demonstrate the validity of MRI in differentiating lesions within the soft
tissue (30) and in distinguishing between benign and malignant tumors based on the characteristics of the signal obtained
(31-33), especially with diffusion-weighted sequences, which enable the characterization of laterocervical lymph nodes
(34).

In particular, in the study by Berquist et al. (31), the nature of 95 soft tissue lesions was defined. According to
certain parameters considered by them, such as signal homogeneity and the characteristics of the margins, a sensitivity of
94% was achieved. From these results, it can be deduced that, in the majority of cases, a benign lesion would show well-
defined margins, homogeneous signal intensity, and no invasion of bone or neuro-vascular structures. On the contrary, a
malignant one would appear with irregular margins, nonhomogeneous signal intensity, and a tendency to invade bone and
neurovascular structures.

In a study by Teo et al. (35), the presence of small hypointense areas in the context of a non-homogeneous,
predominantly hyperintense area is reported as characteristic of a hemangioma, which is attributed to fibro-adipose septa
or small clots formed within the vessels. Three radiological signs such as the lobulated shape, the strong enhancement
after introduction of GBCA in T1 weighed sequences, and the presence of hypointense areas in T2 weighted sequences,
would be sufficient conditions to avoid a biopsy, as they are indicators of a strong probability of a haemangiomatous
lesion.

In another study conducted in 2000 by Kern et al. (36), a substantial semilogical similarity between hemangiomas
and venous vascular malformations is highlighted. However, it was simple to differentiate an IMH from a lymphatic
vessel malformation thanks to the absence of enhancement of the latter. MRI makes it easy and less invasive to diagnose
IMH and can be considered the gold standard due to the absence of ionizing radiation. Additionally, with MRI
angiography sequences, it is possible to highlight the afferent vascular branches of the lesion (37) even without the use
of GBCA. However, CT appears to be more sensitive not only in detecting the presence of endosseous lesions and
malformations (38) but also in showing calcifications in the soft tissue context.

Calcifications from phlebolithiasis are characteristic of hemangiomatous lesions, and the presence of this finding
in CT, therefore, is highly indicative of IMH (2, 39-42). Such calcifications are typically laminated, with a radiopaque
center and a spherical appearance (2, 41); they result from thrombotic formations within vessels, characterized by calcium,
phosphate, and apatite deposits that subsequently organize into crystals. In MRI, such calcific findings appear as areas of
flow void signal, and they are not easily identifiable in the signal area relating to the examined tissue.

Hyperintensity in T2-weighted sequences indicates the presence of free water in the context of stagnant blood
within large vessels, while a low signal suggests the presence of fibro-adipose septa arranged between the vessels. In T1
weighted sequences, the adipose tissue shows a high signal intensity in the context of a hypointense blood area, which
later to intravenous GBCA appears hyperintense and contrasts very well in the context of the muscle, which is visible as
an area of medium intensity both in T1 and T2 weighted sequences, that easy visualize the IMH and its extension and
infiltration in the surrounding tissue.

CONCLUSIONS

MRI can highlight certain morphological and signal features, such as late and persistent contrast enhancement,
a lobulated form that does not infiltrate the surrounding tissue, and the presence of phleboliths, which allow for
differentiation of these lesions from other malignant pathologies, including squamous cell carcinoma, adenoid cystic
carcinoma, and malignant lymphoma. Furthermore, MRI angiographic sequences enable optimal visualization of the
lesion and its surrounding vascular branches.
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