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CJIVIAHN N3 ITPAKTUKU
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urpose. To discuss a rare tumor known as arteriovenous malformations (AVMs), which is a

condition where an artery and a vein are directly connected. The masseter muscle is the

commonly affected site, with 5% of cases being reported. This condition can be confirmed

through radiological diagnostic methods such as ultrasonography and cone-beam computed
tomography.

Materials and methods. A clinical case of a 46-year-old female patient who has had swelling
in her right cheek region for two years, accompanied by intermittent pain while chewing and en-
largement of a mass when lying down on her right side. Orthopantomography was advised to rule
out odontogenic origin, followed which CBCT and ultrasonography was advised.

Results. Cone-beam computed tomography revealed multiple calcified nodules involving the
masseter region measuring roughly 2x2mm in size. US revealed an irregular soft mass in the inferior
border of the right masseter muscle measuring roughly 17x9mm with clusters of venous channels
noted within it, as well as areas of calcification.

Discussion. Arteriovenous malformations (AVMs) are rare tumors that are uncommon in the
head and neck region, and less than 1% of vascular tumors are found in muscles, with 15% in the
head and neck muscles. Since intramuscular vascular malformations are found deep inside the
muscle, it is challenging during physical examination to arrive at the diagnosis.

Conclusion. Cone-beam computed tomography and ultrasonography can significantly improve
the reliability and accuracy of observers in detecting arteriovenous malformations (AVMs). A multi-
modal approach to diagnosis is feasible for detecting AVMs.
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BHYTPUMBILLEYHAS APTEPUOBEHO3HAA MAALPOPMALLUA NPABOM XXEBATEAbHOW
MbILILLBI C MPUSHAKOM «MHAIOLLAYUU NAETEHDb?

Kaptuked MNMatma, CaHaxam Cu Axen, Meepa TeeHATXAIAAH, DcBapy COAAMANnaH

Kadempa croMaToAOT4IeCcKOM MEUIIMHBI 1 AyIeBOH MUATHOCTHKY, CTOMATOAOIMHYECKITE KOAEDK U OoabHMITA JSS, AKaeMust BBICIIIETO
obpazoBaHus U uccaeoBanmii JSS. Maiicyp, Uunus.

eJIb uccijenoBaHus. [IpoaHasn3HpoBaTh PENKYIO OIIYXO0Ab, U3BECTHYIO KaK apTepHOBEHO3-

Hag Maabgopmanus (ABM), koropad npeacraBasieT cO00H COCTOsIHHE, KOTa apTepus U Be-

Ha HaOpsaMylo coenuHeHbI. Yallle BCEro mopazkaeTcs XKeBaTeAbHasl MBIIIIa, B 5% caydaen

II0 JaHHBIM AUTEPATYypPbl. 9TO COCTOSHHE MOXKHO IOATBEPAUTE C IIOMOIIBIO TAKHUX AY4YEBBIX
METOIOB AMAarHOCTHKH, KaK yABTPa3BYKOBOE HCCAE€NOBaHNE U KOHYCHO-Ay4YeBas KOMIIbIOTepHasl TOMO-
rpadus.

Marepuansr u metoasl. [IpencraBaeH KAMHUYECKUH cay4dail 46-AeTHeH NMAllMEeHTKH, ¥ KOTOPOH
B TeYeHUE ABYX AeT HabAIOIaAacCh IIPUIIYXAOCTH B IIPABO IIEYHOH 06AACTH, COIPOBOXIABIIALACS IIe-
proanydeckoil 60ABIO IPHU KEBaHUHU M YBEAHMYEHHEM 00pa30BaHUs B IIOAOKEHUH A€XKa Ha IIpaBoM 0o-
Ky. A9 HUCKAIOYEHHs OJOHTOTEHHOIO IIPOHCXOXKIEHUS Oblaa PEKOMEHOOBAHA OpTOIaHTOMoTrpadud,
3aTeM — KOHYCHO-Ay4YeBas KOMIIbIOTEpHAad ToMorpadus U YABTPa3ByKOBOE HCCAEIOBAHUE.

Peaynbrarsl. KoHycHO-Ay4YeBag KOMIIBIOTEPHAas ToMorpadHd BbIIBHAA MHOXKECTBEHHbIE KaAb-
MU(PUIUPOBAaHHBIE Y3€AKH B 00AACTH KEBaTEABHOH MBIMIIILI pa3MepoM IIpuMepHO 2x2 MM. Y3U BbI-
SIBUAO HEpPaBHOMEpPHOE MATKOTKAHHOE o00pa3oBaHHe Ha HHXKHEH TIpaHUIle IIPaBOM KeBaTEABHOH
MBIIIIBI, Pa3MEPOM IIpUMEPHO 17X9 MM, BHyTPH KOTOPOI'O OTMEYAaAUCH CKOIIAEHHH BEHO3HBIX KaHa-
AOB, a TaK¥Ke Y4YaCTKH KaAbIIM(PHUKAIIUH.

OOGcy:xnenue. ApTeproBeHO3HBIe MaabopMmannu (ABM) — peakue OIyXOAH, KOTOPbIE HEYACTO
BCTpPEYaroTCs B 00AACTU TOAOBBI U IIeH, U MeHee 1% COCYyAHCTBIX OIyXoAeld oOHapy:KUBaeTCHAd B MBbIIII-
nax, npudemM 15% — B MBIIIIAX I'OAOBBI U IIeH. [I0CKOABPKY BHYTPHUMBIIIIEYHbIE COCYLUCTbIEe Marbgop-
MalliH pPAaclloAaraloTcd TAYOOKO B MBIIIIAX, IPH (PHU3UKAABHOM OOCAELOBAHHH IIOCTABUTH AHAarHO3
JIOBOABHO CAOZKHO.

3akmaouenue. KoHycHO-AyYeBasgs KOMObIOTEPHAss ToMorpadusa U YABTPa3ByKOBOE HCCAEIOBAHUE
3HAQYHUTEABHO ITOBBIIIAIOT HAMAEKHOCTb M TOYHOCTH AHATHOCTHUKU IIPH BBIIBACHHUH apTEPHOBEHO3HBIX
maabopmanuii (ABM). [Jag BeiaBaeHuss ABM 1ieaecoob6pa3HO UCIIOAB30BATb MYyABTHMOJAABHBIN MIOI-
X0/ K TUATHOCTHKE.

KaroueBEbIe caOBa: apTepHOBEHO3HAA MaAsbopMalinsg, PaeOOAHT, KOHYCHO-AydYeBasd KOMITBIOTEP-
Hadg ToMorpadusi, yABTPa3ByYKOBOE HCCAEI0OBaHUE, KeBaTeAbHAasI MBIIIIA.
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ascular malformations were first iden-

tified by Wardrop in 1818. Later, the

International Society for the Study of

Vascular Anomalies classified them

into two types: tumors and malfor-
mations, as proposed by Mulliken and
Glowacki [1]. Arteriovenous malformation
(AVM) is a type of malformation that occurs
due to errors in vascular development during
embryogenesis, causing abnormal channels
between arteries and veins. This condition is
progressive and recurring and can involve an-
giogenesis or vasculogenesis. It is characterized
by shunting directly from the arteries to veins
without passing through a capillary bed,
through a fistula or nidus, which are abnormal
channels between feeding arteries and draining
veins [2]. Hemangiomas, on the other hand, are
tumors characterized by the rapid proliferation
of endothelial cells in early infancy, followed by
involution over time. Other vascular abnormali-
ties are malformations that result from abnor-
mal development of vascular plexuses. Both
hemangiomas and vascular malformations are
part of the scientific term '"vasoformative tu-

mors," which have a normal endothelial cell
growth cycle and affect veins, capillaries, or
lymphatics. One of the common challenges in
treating these rare and deeply located tumors
is inaccurate preoperative diagnosis and inap-
propriate treatment planning [3, 4].

Case report.

A 46-year-old female patient has been
experiencing swelling in her right lower back
region for two years, accompanied by intermit-
tent pain and enlargement of a mass when ly-
ing down on her right side. She had no history
of trauma in the previous two years but had
undergone root canal treatment two years ago
in a private clinic. The patient's family, includ-
ing her husband and two children, were said to
be healthy and not suffering from any disease.
Upon general examination, the patient ap-
peared healthy with a normal gait, moderate
build, and vital signs within normal limits.
During a complete clinical examination, a soli-
tary mass measuring approximately 1X1.5cm
in size was found lcm anterior to the right an-
gle of the mandible (fig. 1 A, B). The swelling
was soft, fluctuant, mobile, non-pulsating, and
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Fig. 1 a (Puc. 1 a)

Fig. 1 b (Puc. 1 6)

Fig. 1 ¢ (Puc. 1 B)

Fig. 1. Photos.

mus of the mandible

Puc.1. <PoTorpacuu.

AHIIA.

HUXKHEN YEAIOCTH.

HEM YEAIOCTH.

a — Frontal Profile View of the patient showing mild facial asymmetry on right lower third of the face

b — Right Lateral View of the patient showing solitary swelling measuring about 1*1.5cm anterior to the ra-

¢ — Supine Position — Depicting “Turkey Wattle Sign” in the Right inferior border of mandible Region

a — ®poHTaABHBIH BHA NAllMEHTA, AEMOHCTPHUPYIOIINH AETKYIO aCHMMETDPHIO AHIA B IIPABOM HHXKHEH TPETH

6 — Bupg manmenTa cOoKy cpaBa, ¢ OOMHOYHOMN IIPHUIIYXAOCTBIO Pa3MEPOM OKOAO 1x1,5 cM B mepemHed 4acTu

B — [loArozKeHUE AeKa — OTMEYaeTcs IIPHU3HAK CHMHAIONIAaYUN [IAETEHb» B obaacTu IIPaBOTO HUZKHEIO Kpad HHUXK-
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non-compressible. Tenderness was noted on
palpation, and the right submandibular group
of lymph nodes was inflamed and tender. The
mass was visible and palpable when the patient
was clenching or sleeping, which is known as
the “turkey wattle sign” (fig. 1 C). Diagnostic
imaging was necessary to determine the cause
and extent of the abnormalities. An intra-oral
periapical radiograph found no bone involve-
ment. According to Orthopantomography, no
changes were detected in the right upper and
lower tooth region (fig. 2). Further examination

type of malformation can cause cosmetic and
functional disturbances, such as facial asym-
metry.

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 undifferentiated capillary
network stage, leading to vascular malfor-
mation. As differentiation occurs, primitive
vessels penetrate deeper into the subcutaneous
layer, muscle, or bone tissue. Gradual re-
placement of the immature plexiform network

Fig. 2 (Puc. 2)

Fig. 2. Orthopantomogram showing no pathological variations arising from the odontogenic origin.

Puc. 2. OpTonaHToMorpamma, 6e3 NaToAoOrM4ecknux U3MeHEHUM OAOHTOT€HHOIO NPOUCXOXKAEHUS.

with cone-beam computed tomography re-
vealed multiple bony nodules involving the
masseter region. Three small nodules were not-
ed, each measuring roughly about 2x2mm in
size (fig. 3). For further evaluation, the patient
underwent USG, which revealed an irregular
soft mass in the inferior border of the right
masseter muscle. The mass measured roughly
about 17X9mm and had clusters of venous
channels noted within it, as well as areas of
calcification (fig. 4), suggestive of Phleboliths.
The impression was an arterial malformation of
the right masseter muscle.

Discussion.

Arteriovenous malformations are a medi-
cal condition that occurs when an artery and
vein connect directly without capillaries. These
malformations are typically detected at birth or
in early childhood 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 ob-
served during puberty or adolescence [5]. This
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by mature vascular channels results in a vas-
cular malformation. Angiogenesis is regulated
by growth factors such as VEGF, bFGF, TGF-§,
and IL-6. This type of vascular tumor is diffi-
cult to diagnose due to its cellular nature and
firmness. It is called vascular stenosis and has
a larger size, is more painful, and is more likely
to be diagnosed preoperatively than small ves-
sel tumors [6]. 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 [7].

AVM, or Arteriovenous Malformation, can
be triggered by various factors such as trauma,
hormonal changes, ischaemic events, and pu-
berty. Skeletal muscle vascular tumors are rare
but can occur in the head and neck region,
with the masseter muscle being the most com-
monly affected (accounting for 4.9% of all in-
tramuscular malformations), followed by the
sternocleidomastoid and trapezius muscles [8].
While some people may be born with AVM, it
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Fig. 3 a (Puc. 3 a) Fig. 3 b (Puc. 3 6) Fig. 3 ¢ (Puc. 3 B)

Fig. 3. Cone-beam computed tomography.

a — section of 3D reconstruction shows 3 specks of calcification measuring roughly about 2x2mm in size 1 cm
lateral to the right body of the mandible,

b — coronal Section, c — axial section representing radio-opacity which is 1 cm lateral to the right body of
mandible measuring about 2x2mm in size.

Puc. 3. KoHyCHO-Ay4eBasi KOMMNbIOTEPHAA TOMOrpadoums.

a — Ha 3D-peKOHCTPYKIHH BH3YaAH3UPYIOTCA 3 KaAbLIMHATA Pa3MEPOM IIPHUMEPHO 2X2 MM Ha 1 cM aaTepasb-
Hee Tera HUXKHEH YEeAIOCTH CIIpaBa,

6 — KOPOHAABHBIN Cpe3, B — aKCHAABHBIM Cpe3, BH3yaAHU3HUPYIOTCH KaABIIMHATHI, KOTOPbIE HAXOAATCSI Ha 1 cMm
AaTepaAbHee TeAa HHXKHEH YEeAIOCTH CIIpaBa, pasMepoM IIPUMEPHO 2X2 MM.

Fig. 4 a (Puc. 4 a) Fig. 4 b (Puc. 6) Fig. 4 c (Puc. 4 B)

Fig. 4. Ulirasonography, right masseter region.
Clusters of venous channels noted within the mass measuring 17X9mm with specks of calcification.
Puc. 4. yAprCBBYKOBoe UCCAEAOBAHUE, NPABAA XXeBATEAbHAS o6AQCTb.

BuayaAn3upyoTcsa CKOIIACHNS BEHO3HBIX KAHAAOB, OIIPEAEASEMBIX BHYTPH 00pa3oBaHus, pa3MepoM 17x9 MM ¢
MIPU3HAKAMH KaAbIIHU(OUKAITIH.

| www.rejr.ru | REJR. 2024; 14 (1):140-146 DOI: 10.21569/2222-7415-2024-14-1-140-146 144


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

may not become 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 buccal mucosa in
the oral cavity.

AVMs can be classified using the
Schobinger clinical staging system. Initially,
the lesions are latent but develop into a warm
pink-bluish skin lesion with a pulsatile thrill in
adolescence [9]. Over time, the lesion will ex-
pand, leading 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, maybe the origin of vascular
malformations [10]. Intramuscular vascular
malformations are difficult to detect through
physical examination as they are usually locat-
ed deep within the muscle. The condition is
characterized by swelling, pain, and mobile,
tense, and pulsatile lesions along the muscle's
vertical axis [2, 11].

A pathognomonic symptom of in-
tramasseter and intraparotid hemangiomas is
the turkey wattle sign named due to red vascu-
lar feature in the male turkey's neck called the
"turkey wattle" has the ability to expand in size
as it fills with blood. It describes swelling of the
lesion accompanied by clenching of the teeth or
totally dependent on head posture. Vascular
engorgement inside the lesion, which prevents
venous return from the head to the superior
vena cava, may be the cause of the symptom
[16].

Unlike vascular lesions on the skin, these
malformations 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 [3]. 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 [12]. Tumors can often be mistaken
for intramuscular vascular malformations due
to their proximity, and they must be distin-
guished from parotid gland neoplasms. In-
creased venous pressure can make the tumor
more visible. Arteriography is necessary for the
detection of vessel communication, while si-
alography has been replaced by computerized
tomography with contrast enhancement, which
makes it easier to differentiate between parotid
and extra parotid masses [5, 13].

Ultrasound is used to diagnose lesions,
while computed tomography (CT) or MRI is bet-
ter for determining the extent of the lesions.
Imaging is crucial in characterizing arteriove-
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nous malformations (AVMs) and planning
treatment. Investigations such as Doppler ul-
trasonography, CT, and MRI can diagnose arte-
riovenous shunts. Ultrasound and Doppler im-
aging can reveal high systolic and diastolic
flow, arteriovenous shunting, and arterial
waveforms. MRI shows AVMs as a mesh of di-
lated arteries and veins connected by shunts.
Magnetic resonance angiography (MRA) shows
arterial feeders, shunting volume, and nidus
location. Contrast-enhanced CT can provide an
accurate structural assessment of arteries,
veins, and nidus and also provides flow analy-
sis for preprocedural planning [11]. When deal-
ing with vascular malformations, doctors must
examine their flow characteristics to determine
the appropriate treatment. Low-flow malfor-
mations can be treated with sclerotherapy, la-
ser therapy, or cryosurgery, while high-flow
malformations 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 collateral
supply and recanalization of vessels. There are
several treatment options available, including
medical therapy, embolotherapy, sclerotherapy,
lasers, cryosurgery, and surgical therapy. The
timing of treatment depends on the goals of
embolotherapy [14, 15].

Conclusion.

Diagnosis of intramuscular AVMs is chal-
lenging and requires a multidisciplinary ap-
proach including plastic surgery, vascular sur-
gery, and interventional radiology. In order to
improve early diagnosis and patient outcomes,
it is imperative that healthcare providers
should able to acknowledge the clinical presen-
tations of intramuscular AVMs, particularly the
"turkey wattle" sign. Imaging is crucial for di-
agnosing vascular lesions by identifying the
exact location and plane of the lesion. In this
case report, Cone beam computed tomography
revealed specs of calcification at the site of the
right masseter region, leading to further inves-
tigation. Ultrasonography helped in specifying
the site and size of the lesion and identifying its
feeder vessels. To keep an eye out for recur-
rence and evaluate the effectiveness of the in-
tervention, long-term follow-up is essential.
This rare case report adds to the knowledge on
intramuscular AVMs by highlighting the signif-
icance of a thorough diagnostic imaging and
management, when dealing with these unusual
vascular diseases.
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