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Abstract

Purpose The purpose of this study was to describe a case and to review the diameters, symptoms, locations, and treatment
methods for vascular malformations (VMs) with phleboliths. Our case report is probably the first to mention this observation
because of sizes and large number of phleboliths in buccal region.

Case presentation A 26-year-old male patient was referred to Ordu University, Faculty of Dentistry, Department of Oral and
Maxillofacial Surgery for the evaluation and management of a painless tender swelling in the left buccal region. Clinically, a
bluish mucosal lesion of the posterior region of the left buccal mucosa and lip is apparent. Panoramic radiography and CT were
obtained for radiographical examinations. Multiple giant phleboliths with the largest dimension of 32 mm were seen in this
region. Left maxillary first molar teeth extraction was indicated. An aspiration was performed and revealed that there is a risk of
severe hemorrhage. The patient did not want to take MRI and stated that he only wanted to have dental treatment. Therefore, it
was decided that the maxillary first molar should be retained in the region and endodontic treatment should be done, if necessary.
Conclusions The clinic of phlebolith patients is painless swelling and can reach up to 6 cm. The localization is not specific but is
found in the masseter and parotid regions generally. Treatment may be invasive or non-invasive depending on, location,
accessibility, depth of invasion, age, cosmetic issues, and risk of severe hemorrhage, as with the current case.
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Background

Vascular malformations (VMs) are benign lesions that are of-
ten present at birth and extend during growth [1-3].
According to ISSVA classification (2018) for vascular anom-
alies, VM’s are divided into four types as simple (capillary,
Burak Cezairli lymphatic, venous, arteriovenous), combined, of major named
burakcezairli@hotmail.com vessels, and associated with other anomalies. They are present
at birth, grow proportionally with the child, and does not un-
dergo regression generally [4]. Although VMs are one of the
most common soft tissue tumors of the head and neck, they
are relatively rare in the oral cavity and are seldom encoun-
tered by clinicians [5].

Zerrin Unal Erzurumlu VMs and phleboliths are rarely seen together [6-9]. They
zerzurumiu @odu.edu.tr are seldom reported as solitary calcifications and/or not asso-
ciated with a vascular lesion [10-12]. Changes in blood flow

>4 Efe Can Sivrikaya
efecans@msn.com

Ferhat Ayranci
dtfayranci @hotmail.com

Mehmet Melih Omezli
mmelihomezli@hotmail.com

Department of Oral Maxillofacial Surgery, Faculty of Dentistry,

Karadeniz Technical University, 61080 Trabzon, Turkey dynamics within the VM may result in a thrombus and
2 Department of Oral Maxillofacial Surgery, Faculty of Dentistry, Ordu phieboliths [10, 13, 14]. Trauma a,nd regresswr} of childhood
University, 52200 Ordu, Turkey VMs of the oral mucosa are considered causative for the oc-
3 Department Oral Diagnosis, Faculty of Dentistry, Ordu University, currenc§ of an isolated phleb()l.lth [8’. 9, .ll’ 12, 15, 16].
52200 Ordu, Turkey Phleboliths may be the only residual sign in the adult of a

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10006-019-00767-0&domain=pdf
http://orcid.org/0000-0001-6798-7610
mailto:efecans@msn.com

376

Oral Maxillofac Surg (2019) 23:375-380

childhood VM, mainly because they are generally painless [3,
11]. In addition, bimanual palpation of the area has revealed a
mass with hard nodules of various sizes, which may suggest
that the VM is associated with phleboliths [11].

Radiographically, phleboliths present as oval structures
with concentric radiolucent or radiopaque laminations [10].
They vary from 1 to 5 mm in diameter, but they may be
1 cm or larger [17]. In addition, particular radiographic tech-
niques, such as computed tomography (CT), magnetic reso-
nance imaging (MRI), angiography, and color-Doppler imag-
ing may be needed in the diagnosis and treatment of
phleboliths [4, 18].

Surgical excision, partial resection of masseter muscle [8],
muscle trimmed or curetted [8], gland enuclation or excision
[6, 9, 12—14, 19-23] are the surgical methods used in the
treatment of AVMs. They usually yield successful results
[8]. Non-invasive treatment methods such as endovascular
embolization [23, 24] and sclerotherapy [25] may be preferred
in cases of high risk of bleeding, esthetic problems after sur-
gery, difficult access, and depth of the invasion [8].

In the literature, there have been 42 cases of reported
phleboliths, which had diameters, symptoms, locations and
treatment methods of the phleboliths presented here. The pur-
pose of this study was to describe a new large sizes and mul-
tiple phleboliths case not seen yet in literature and to review
the relevant literature.

Data sources

Literature was searched in the period between 1955 and 2017.
Medline and Embase database were searched for the words
“vascular malformations, multiple radiopaque laminations,
phleboliths, vascular and venous malformations” Only arti-
cles written in English were included in present review.
Twenty-six from 351 articles related phleboliths was chosen
(6 case series, 20 case, and total 42 case). The 114 cases have
VM but not phleboliths were excluded. Patient information
(sex and age), clinical symptoms (pain, swelling, time) radio-
logical findings (size and location) and treatment methods of
phleboliths were collected.

Case presentation

A 26-year-old man presented to Ordu University, Faculty of
Dentistry, Department of Oral and Maxillofacial Surgery with
swelling from the left buccal region (Fig. 1a, b). Clinically, a
bluish mucosal lesion of the posterior region of the left buccal
mucosa and lip is apparent and there was no pain (Fig. 1b).
The patient stated that his swelling occurred at a very young
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Fig. 1 a Extraoral finding shows the swollen lesion on the left buccal
area. b A bluish mucosal lesion of the posterior region of the left buccal
mucosa and lip is apparent

age and had remained the same. In addition, the patient had
referred to other hospitals for molar extractions, but no oper-
ations were performed because of the risk of bleeding.

CT were obtained for radiographical examinations
(Fig. 2a). Panoramic radiography showed radiolucencies at
the left mandible from the angulus to the corpus (Fig. 2b).
Many phleboliths (<33 mm wide) were also seen in this re-
gion. It was the large size and number of phleboliths that
separated our patient from other reported VMs.

The patient was prepared for an incisional biopsy, but be-
fore beginning the biopsy, an aspiration was attempted. This
was positive for a vascular process, so instead of an incisional
biopsy, only an aspiration was performed. This revealed the
lesion to be a vascular malformation.

We wanted MRI to create a pretreatment plan. However,
the patient did not want to take MRI and stated that he only
wanted to have dental treatment. Therefore, it was decided
that the tooth should be retained in the region and endodontic
treatment should be done, if necessary.

After radiographical and clinical examinations, a biopsy
followed by histopathological examination, clinical history
and immunohistochemistry can aid in arriving at a final diag-
nosis of the VMs and in this case, it was reached with clinical
examinations, CT—panoramic radiography and an aspiration.

Fig. 2 a An enhanced CT scan shows the 32-mm-sized mass including
calcification (white arrow) within the buccal and left submandibular re-
gion. b Panoramic radiography (preoperative) radiopaque areas indicated
by arrow
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Table 1 Review of phleboliths reported in the literature
P. Age Sex Size (mm) Location Pain Swelling Treatment method Radiography
Date

Altug et al. [1] 2007 21 M 4x5 Masseter M. Yes Yes ? CT

22 M Axial slices No Yes No CT, 2DR

21 M SCM No Yes No CT
Zengin et al. [4] 2013 21 F 2-10 Masseter M. No Yes No Periapical ultrasound and

MRI

Sano et al. [6] 1988 17 M 1 Buccal region ~ No  Yes Excisional surgery 2DR, CT

37 F 60 Buccal region  Yes Yes Excisional surgery CT
Nagaraja et al. [8] 2016 49 M 25x15x8 Buccal mucosa No No Surgical excision 2DR
Lima et al. [9] 2015 56 F 3 Lip No Yes ? -
Zachariades,et al. [10] 1991 8 M Mand. area No Yes Resection of masseter CT

M.
9 F 10-19 Mand. area No Yes Muscle trimmed CT

42 M Maxillaryantrum Contents curetted 2DR
Kato et al. [11] 2012 17 F 17 x 14 x 15 Masseter M. No Yes Surgical excision CT, MRI, CD
Unal et al. [12] 2003 18 M 25x15 Subling. gland  No  Yes Surgical excision MRI, CT
Chuang et al. [13] 2005 65 M Submand. area  Yes Yes Gland enucleation CT
Gooi et al. [15] 2014 14 F 8x7 Submand. Gland No No No CT, MRI

7 F 33x42 Submand. area  No  Yes Sclerotherapy CT, MRI

Mohan et al. [17] 2011 45 F 22 Mucosa No Yes No CD, 2DR
GhoSh et al. [18] 2015 37 M Multiple No Yes No MRI, angiography
Scolozzi et al. [20] 2003 92 F 1-6 Soft tissues Yes No No 2DR
O’riordan et al. [21] 1974 23 F Lower lip Yes Yes Excisional surgery Sialography

43 M 10 Masseter M. Yes Yes Excisional surgery Sialography

27 F 2-6 Mand. area No No No 2DR

47 F Cheek No
A.Schwartzand N. Salz 1955 17 M 4 Masseter M. No Yes Enucleated

20

Togios] et al. [23] 12 F 10 Buccal fold No No No
Orhan et al. [24] 2012 20 M Multiple Yes Embolization 2DR Angiography, CBCT
Choi et al. [25] 2013 44 M 60x40 Parotid gland No Yes Excisional surgery CT
Chen et al. [26] 2017 43 F 50 Parotid gland No Yes Parotidectomy CT
Faber et al. [27] 1978 28 F  20x10 Parotid gland Yes Yes Excisional surgery 2DR

18 M Parotid gland Yes Yes Parotidectomy Sialography

70 F Parotid gland No Yes Parotidectomy 2DR

17 M Parotid gland No No Parotidectomy 2DR

50 M Parotid gland Yes Embolization Angiography
Su et al. [28] 2009 23 F Submand. gland Yes Yes Sclerotherapy 2DR
Aynali et al. [29] 2014 7 M 48 Submand. gland no  Yes Gland enucleation CT
Prakash et al. [30] 2017 30 M 30x40 Multiple Yes Yes No 2DR, CD
Lloyd et al. [31] 1965 8 F In the orbit Yes No No 2DR

74 F In the orbit No No 2DR

66 F In the orbit No No No 2DR

15 F In the orbit No No No 2DR

29 M In the orbit No No Decompression 2DR
Chava et al. [32] 2017 28 M 30x20 Muliple No Yes No MRI

PA Posteroanterior radiogram P., Date Publishing Date, CD Color-Doppler, 2DR 2-dimensional radiography
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Discussion and conclusion

VMs and phleboliths are rarely seen together [6—9]. Phlebolith
formation within a VM occurs in approximately 25-40% of
cases [26, 27]. In the present case, giant buccal phleboliths
were present and they are from one of the 42 cases discussed
in the analysis of phleboliths (Table 1). In the literature, the
cases reported to date suggest that phleboliths may occur
across a wide age range (7-92 years), while the rates for gen-
ders are same (21 males and 21 females). Phleboliths can be
anywhere in the head and neck region [1, 4, 6, 813, 16,
18-25, 27-31]. However, the phlebolith cases in this review
have more commonly been reported in the masseter (14.2%)
and parotid regions (19%) (Table 1).

Clinically, the most common sign of VM is a slow-growing
palpable bluish purple mass that can fluctuate [6, 15, 32-34].
Swelling may be present in early childhood [8, 13]. In
phlebolith cases, 32 of 40 patients showed swelling (80%).
It can be seen at the salivary glands (parotid) [23], muscles
[6, 8], soft tissues (lip, cheek etc.) [6, 12, 14, 18, 19, 24]
(Table 1). A temporary increase in the size of the mass has
been observed when the patients cried, laughed, performed
handstands [8], experienced excitation, wore a tight collar
[6], or when the patient clenched their teeth [11]. Palpation
can reveal that the swelling is tender and the lesion is pulsatile
[24]. Sometimes it can take a long time to notice the swelling
[12, 19, 32]. In addition, some cases have stated that the swell-
ing is formed at certain intervals [19, 22].

Pain is dependent on the speed of enlargement, pressure on
adjacent anatomic structures, and thrombosis in VMs [15, 35].
In the present review, which evaluated phleboliths with/
without VMs, only 11 of the 42 patients felt pain (26.1%).
In painful cases, phleboliths have generally been located in
the masseter muscle, parotid gland, lip, teeth, and in the orbit
(Table 1) [1, 14, 19, 30, 31]. Phleboliths and pain can be in the
different regions [1, 19]. There was no paresthesia or dyspha-
sia [24]. However, some patients have discomfort resulting
from facial asymmetry, restriction of mouth opening [12, 24,
271, headaches, coughing, blurred vision and feelings of
heaviness in the eyelids [31].

The pathogenesis of phleboliths, which become organized
and calcified, is thought to involve thrombi that are produced
by the slowing of peripheral blood flow [6, 13, 14, 36]. Since
phleboliths are calcified, they can be observed in X-rays. They
vary from 1 to 5 mm in diameter, but they may also be 1 cm or
larger [17]. From the phlebolith cases present in the literature,
the diameters were between 1 mm and 60 mm. They exceeded
20 mm in only eight patients. In the present case, the diameter
was 32 mm. The time since the onset of phlebolith formation
can be related to the diameter. However, no study has exam-
ined this topic further.

In general, the diagnosis of an intramuscular VM of the
head and neck region can be difficult [37, 38]. Only 8% of
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all cases of intramuscular VMs are diagnosed preoperatively
[38]. Therefore, radiograms are useful in the confirmation of a
clinical diagnosis. [39]. Imaging by MRI can be used to de-
termine characterization, recognition, and the extent of the
lesion [8, 35, 40]. In addition, dynamic contrast-enhanced
MRI has increased the specificity of vascular malformation
diagnosis and can also be helpful in distinguishing between
low-flow (capillary, venous, and lymphatic malformations)
VM and high-flow (arteriovenous malformations) VM [27,
32]. However, detectability of phleboliths on CT images is
superior to that on MRI [1]. In the present case, CT was used
to examine the relationship between the tooth root and VMs
(Fig. 3). In addition, feeding vessels of the VMs can be iden-
tified through angiography and angioxerography. Peripheral
vascularity within the lesion for both arterial and venous na-
ture of the flow can also be appreciated with color-Doppler as
well as its velocity [1, 4, 18, 41]. In addition, ultrasound has
been shown to be a reliable method for diagnosing alterations
in the muscles [8]. Besides imaging exams, a biopsy followed
by a microscopic examination can help in the final diagnosis
[3, 10]. The patient in our case only an aspiration was per-
formed, and this revealed that there is a risk of severe hemor-
rhage because of yielded venous blood or blood-tinged fluid.
In addition, phleboliths may mimic sialoliths, calcified lymph
nodes, carotid artery calcifications, miliary skin osteomas,
cysticercosis, and traumatic myositis ossificans on various
imaging modalities [2, 8, 9, 13, 16]. In such cases, a histo-
pathological examination, combined clinical history, and im-
munohistochemistry can aid in arriving at a final diagnosis [9].

The treatment of VM is based on location, accessibility,
depth of the invasion, age, and cosmetic considerations [8§].
According to Rossiter et al. [42] the optimal treatment method
for VMs is a complete surgical excision because of low recur-
rence rates. In the previous cases, surgical procedures includ-
ed a partial resection of the masseter muscle [8], muscle

Fig. 3 The relation between the upper maxillary molar and the VM
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trimmed or curetted [8] gland enucleation or excision [6, 9,
12—-14, 19-23], intralesional injection of pingyangmycin hy-
drochloride (PH) used for sclerotherapy [25], and
endovascular embolization [23, 24]. A sclerosing agent in-
cludes STS (sodium tetradecyl sulfate), polidocanol, and ab-
solute alcohol [30]. Using up to 95% absolute alcohol prevent
recurrence. [30] Recurrence following surgery has been re-
ported in 18% of the cases [33]. The excision of large
deforming lesions can be difficult because of the risk of severe
hemorrhage. To solve this problem, corticosteroids, emboliza-
tion, and an intralesional injection of fibrosing agents are
sometimes advised [15]. In present case, the patient only
wanted dental treatment. Therefore, the acceptable treatment
method, embolization, was not performed.

In conclusion, asymptomatic, opaque, irregular
radiopacities during routine radiography in the face and neck
region with swelling, especially during childhood, increase
the likelihood of phleboliths. The localization is not specific
but is found in the masseter and parotid regions generally. The
treatment method may be invasive or non-invasive depending
on risk of severe hemorrhage, location, accessibility, depth of
invasion, age, and cosmetic issues, but the optimal treatment
method for VMs is a complete surgical excision because of
low recurrence rates.
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