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PART A

A 46-year-old female patient presented with swell-  ing was visible when the patient clenched her teeth and
ing in her right cheek region [Fig 1a,1b] for two years, ~ while sleeping [Fig 1c]. Blood investigations were with-
accompanied by intermittent pain and enlargement  in normal limits. Digital Panoramic radiograph [Fig 2]

of a mass when lying down [Fig 1c]. The patient gives  was taken followed by Cone Beam Computed Tomogra-
no history of trauma. There is no history of sudden in-  phy (CBCT) [Fig 3a,3b,3c], Ultrasonography (USG) [Fig
crease or decrease in the size of the swelling. The swell-  4a,4b,4c] was performed.
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Figure 1a - Frontal Profile View of the patient, Figure 1b - Right Lateral View of the patient, Figure 1c - Supine Position of the
patient

Figure 2 - Orthopantomogram

Figure 3a - Cone Beam Computed Tomography section of 3D reconstruction, Figure 3b- Cone Beam Computed Tomography
section of Coronal Section, Figure 3c- Cone Beam Computed Tomography section of Axial section

Figure 4a, 4b, 4c - Ultrasonography of the right masseter region

51



A 46-year-old female with swelling in right cheek, p. 50-55

HJR

VOLUME 9 | ISSUE 2

PART B

DIAGNOSIS: Intramuscular Arteriovenous
Malformation in Right Masseter Muscle with
Turkey Wattle Sign

Diagnostic imaging was necessary to determine the
cause and extent of the abnormalities. The orthopan-
tomogram findings of the patient were insignificant.
Further examination with Cone Bean Computed To-
mography [CBCT] revealed multiple bony nodules
involving the masseter region. Three small nodules
were noted, each measuring roughly about 2x2mm in
size. For further evaluation, Ultrasonography [USG]
was taken, which revealed diffuse swelling in the in-
ferior border of the right masseter muscle, measuring
roughly about 17X9mm, and had clusters of venous
channels noted with areas of calcification suggestive
of Phleboliths. The impression was an arterial malfor-
mation of the right masseter muscle.

Arteriovenous malformations (AVM) is a medical
condition that occurs when an artery and vein con-
nect directly without capillaries. These malforma-
tions are typically detected at birth or in early child-
hood and are often located inside the skull. However,
there is another type of AVM called extracranial AVM,
which is a more common local aggressive disorder
primarily observed during puberty or adolescence
[1]. This type of malformation can cause cosmetic and
functional disturbances, such as facial asymmetry.
AVM is caused by defects in TGF-beta signaling and
a genetic two-hit hypothesis. The development of the
mesenchyme primordia is stopped during the undif-
ferentiated capillary network stage, leading to vascu-
lar malformation. As differentiation occurs, primi-
tive vessels penetrate deeper into the subcutaneous
layer, muscle, or bone tissue. Gradual replacement of
the immature plexiform network by mature vascular
channels results in vascular malformation. This type
of vascular tumor is difficult to diagnose due to its
cellular nature and firmness. The tumors show more
mitotic figures, perineural infiltration, and lymphoid
follicles than cavernous types, but less than capillary
types. They are only found in 5% of the head and neck
region [2].

AVM, or Arteriovenous Malformation, can be trig-
gered by various factors such as trauma, hormonal
changes, ischemic events, and puberty. Skeletal mus-
cle vascular tumors are rare, but can occur in the
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head and neck region, with the masseter muscle be-
ing the most commonly affected (accounting for 4.9%
of all intramuscular malformations), followed by the
sternocleidomastoid and trapezius muscles [3]. While
some people may be born with AVM, it may not be-
come apparent until childhood. It is most frequently
found in the head and neck, followed by the limbs,
trunk, and viscera. It can also occur on the anterior
two-thirds of the tongue, palate, gingival, and buc-
cal mucosa in the oral cavity. AVMs can be classified
using the Schobinger clinical staging system. Initial-
ly, the lesions are latent but develop into a warm
pink-bluish skin lesion with a pulsatile thrill in ado-
lescence [4]. Over time, the lesion will expand, lead-
ing to dystrophic skin changes, bleeding, ulceration,
and tissue necrosis. While the causes of these tumors
are still unknown, some evidence suggests that the
trophoblast, a placental cell, may be the origin of
vascular malformations [5]. Intramuscular vascular
malformations are difficult to detect through physi-
cal examination as they are usually deep within the
muscle. The condition is characterized by swelling,
pain, and mobile, tense, and pulsatile lesions along
the muscle’s vertical axis [6].

Unlike vascular lesions on the skin, these malforma-
tions rarely cause skin discoloration and do not grow
over time. When they occur in the masseter muscle,
they can cause swelling, pain, or facial paralysis. The
expansion of the mass can also cause pressure on
the nerve, and the lesion becomes more prominent
when the Valsalva maneuver or muscle contraction
is performed [7]. Tumors can often be mistaken for
intramuscular vascular malformations due to their
proximity, and they must be distinguished from pa-
rotid gland neoplasms. Increased venous pressure can
make the tumor more visible. Arteriography is neces-
sary for the detection of vessel communication, while
sialography has been replaced by computerized to-
mography with contrast enhancement, which makes
it easier to differentiate between parotid and extra
parotid masses [8,9]. Ultrasound is used to diagnose
lesions, while computed tomography (CT) or MRI is
better for determining the extent of the lesions.

Imaging is crucial in characterizing arteriovenous
malformations (AVMs) and planning treatment. In-
vestigations such as Doppler ultrasonography, CT,
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Figure 1a - Frontal Profile View shows solitary swelling in the right body of the mandible, Figure 1b - Right Lateral View shows
a solitary swelling measuring approximately 1X1.5cm in size was found 1cm anterior to the right angle of the mandible., Figure

1c - Supine Position - Depicting swelling in the Right inferior border of the mandible Region which was visible and palpable
when the patient was clenching or sleeping, which is referred to as the “turkey wattle sign”

Figure 3a - Cone Beam Computed Tomography section of 3D reconstruction revealed multiple bony nodules involving the right
masseter region, Figure 3b- Cone Beam Computed Tomography section of the coronal Section shows 3 specks of calcification
in the right body of the mandible region., Figure 3c- Cone Beam Computed Tomography section of axial section representing 2
specks of calcification in the right body of the mandible region.

Figure 4a, 4b, 4c - Ultrasonography of the right masseter region reveals clusters of venous channels noted within the mass
measuring 17X9mm with specks of calcification.
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and MRI can diagnose arteriovenous shunts. Ultra-
sound and Doppler imaging can reveal high systol-
ic and diastolic flow, arteriovenous shunting, and
arterial waveforms. MRI shows AVMs as a mesh of
dilated arteries and veins connected by shunts. Mag-
netic resonance angiography (MRA) shows arterial
feeders, shunting volume, and nidus location. Con-
trast-enhanced CT can provide an accurate structur-
al assessment of arteries, veins, and nidus and flow
analysis for preprocedural planning [8,10].

When dealing with vascular malformations, doc-
tors must examine their flow characteristics to de-
termine the appropriate treatment. Low-flow mal-
formations can be treated with sclerotherapy, laser
therapy, or cryosurgery, while high-flow malforma-
tions require presurgical embolization followed by
aggressive ablative therapy. The ideal time between
embolization and surgical treatment varies based
on the goals of embolotherapy. After 2-3 weeks, the
benefits of embolization may decrease due to col-
lateral supply and recanalization of vessels. There
are several treatment options available, including
medical therapy, embolotherapy, sclerotherapy, la-
sers, cryosurgery, and surgical therapy. The timing
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of treatment depends on the goals of embolotherapy
[4,7].

In conclusion, diagnosis of intramuscular AVMs
is challenging and requires a multidisciplinary ap-
proach including plastic surgery, vascular surgery,
and interventional radiology. Endovascular embo-
lization is an effective therapeutic choice in this
instance, offering a less intrusive way to obstruct
abnormal arteries and lessen symptoms. To keep an
eye out for recurrence and evaluate the effectiveness
of the intervention, long-term follow-up is essential.
Furthermore, to improve early diagnosis and patient
outcomes, healthcare providers must be able to ac-
knowledge the clinical presentations of intramus-
cular AVMs, particularly the “turkey wattle” sign.
This rare case report adds to the knowledge of intra-
muscular AVMs by highlighting the significance of a
thorough diagnosis process and management, when
dealing with these unusual vascular diseases. R
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