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Treatment of Arteriovenous Malformations of the Mandible
by Arterial and Venous Embolization

J. Chiras," D. Hassine,! P. Goudot,? J. F. Meder,® J. F. Guilbert,? and J. Bories'

High-flow arteriovenous malformations (AVMS) of the man-
dible, though rare, may cause death from intractable bleeding,
usually following a dental extraction [1-3]. Treatment is diffi-
cult, as evidenced by the large range of therapies that have
been proposed. These include repetitive embolization, em-
bolization and/or surgical resection, and curettage [1, 4-6].
Nevertheless, some authors have described successful AVM
embolization with the use of superselective catheterization in
direct proximity to the nidus [3, 7, 8].

We report two cases in which arterial embolization was
followed by percutaneous transmandibular occlusion of the
venous drainage, producing complete disappearance of the
AVM with osseous reconstruction.

Case Reports
Case 1

A 10-year-old girl developed arterial bleeding during surgical re-
moval of a mandibular cyst. The bleeding was controlled by wax
packing, whereupon the patient was referred to the department of
facial surgery. An orthopantograph on admission disclosed a well-
delimited unilocular, radiolucent lesion of the right body of the man-
dible near the ramus (Fig. 1). The bone was expanded with root
resorption of the first molar. MR imaging at 0.5T (Magniscan) dem-
onstrated a complete lack of signal in the AVM on T1-weighted
sequences, indicating high flow. Right external carotid arteriography
showed branches of the facial, inferior dental, and lingual arteries
directly feeding a large venous pouch located in the body of the
mandible near the ramus, with a single inferior dental draining vein
(Fig. 2).

Selective arterial embolization with particles (small pieces of dura
mater) of the main feeders (internal maxillary, facial, and lingual
arteries) resulted in complete devascularization of the AVM.

A control MR study showed high signal on T1- and T2-weighted
sequences, corresponding to thrombosis of the AVM and the major
part of the venous pouch, although a signal void remained in the
draining dental vein.

MR imaging 1 month later showed increased flow void in the
venous pouch. A control angiogram 1 month after that showed
persistent occlusion of the main feeders but the development of new,

small feeding arteries arising from the facial and internal maxillary
arteries (Fig. 3A).

Direct percutaneous puncture of the venous pouch was performed
with a 14-gauge needle under fluoroscopy. A latex balloon (Debrun
no. 16) was introduced through the needle, inflated with metrizamide
contrast medium, and detached. Occlusion was completed by the
injection of large pieces of Gelfoam soaked in a thrombotic agent
(Thrombase) during ipsilateral jugular vein compression (Figs. 3B and
30).

A control angiogram obtained immediately after the embolization
demonstrated the complete absence of arterial contribution (Fig. 3D).

The patient was followed for 1 year and had no complications or
recurrence of bleeding. MR signal hyperintensity of the pouch de-
creased to isointensity. Reossification of the pouch and normalization
of the dental germs were observed at the end of this period (Fig. 4).

Case 2

An 8-year-old boy developed severe bleeding following extraction
of his left first molar. The hemorrhage was difficult to stop by packing.
An orthopantograph showed a multilocular radiolucent lesion of the
left hemimandible and widening of the left dental canal (Fig. 5A). Left
external carotid arteriography revealed a high-flow AVM fed by
branches of the facial and inferior dental arteries, which surrounded
a venous pouch located in the body and ramus of the mandible. It
drained solely via the inferior dental vein (Figs. 5B-5D).

Emergency arterial embolization of the main feeders with small
particles of dura mater was incomplete (Fig. 6A). Direct percutaneous
puncture of the venous pouch under fluoroscopy with a 14-gauge
needle was performed a few days later. Embolization was accom-
plished by using large pieces of Gelfoam soaked in a thrombotic

Fig. 1.—Case 1: Orthopanto-
graph shows large radiolucent
lesion of right body of mandible
near the ramus.
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Fig. 2.—A-D, Selective angiography in case 1 confirmed the diagnosis of an arteriovenous malformation, which was fed by the facial (4), lingual (B),
internal maxillary (C), and transverse facial (D) arteries. In C and D, note stagnation of contrast material in the pouch caused by prior embolization of the

other feeders.

D

Fig. 3.—A, Control angiogram in case 1, 1 month after Fig. 2 shows persistent occlusion of main feeders but development of new small feeding arteries

arising from facial and internal maxillary arteries.

B and C, Percutaneous angiogram shows opacification of venous pouch (frontal view) (B) and incomplete embolization of venous pouch after balloon

detachment (asterisk).

D, Control angiogram after complete embolization of the pouch by a mixture of Gelfoam and thrombotic agents. Venous opacification completely

disappeared with absence of flow in the feeding arteries.

Fig. 4.—Orthopantograph in
case 1 shows resolution of the
lesion with reossification and nor-
mal migration of the dental germ.

agent (Thrombase) delivered through the needle during jugular vein
compression (Fig. 6B). One day later, a control angiogram showed
nearly complete disappearance of the AVM; the venous pouch re-
mained slightly opacified, with extremely reduced flow and no venous
drainage (Fig. 6C).

The initial hemorrhage was stopped, but periodontal hemorrhage
occurred twice, 8 days and 5 months later, respectively, but each
stopped spontaneously. During clinical examination, a vascular net-
work was still visible near the second left premolar collar. An MR
study 3 months after the occlusion showed high signal within the

AVM on T1-weighted sequences. At 6 months, the MR signal became
heterogeneous, with isointense areas most likely corresponding to
reossification, which was demonstrated on an orthopantograph
(Fig. 6D).

Discussion

The treatment of mandibular AVMs is difficult and the
methods are not well defined. The goals of treatment are to
stop the hemorrhage (which is the most frequent presenta-
tion) and to prevent recurrence of bleeding. Treatment should
be as conservative as possible, with respect for the growth
and functional role of the mandible, since these hemorrhages
often occur in children.

Although many therapies have been proposed, few of them
preserve the mandible, and ligature of the external carotid
artery is now completely proscribed [1, 4, 9-11], for even if it
stops the hemorrhage it neither treats the AVM nor prevents
recurrence of bleeding, and it increases the difficulty of future
treatment.
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ARTERIOVENOUS EMBOLIZATION OF MANDIBULAR AVMs

Fig. 5.—Case 2.

A, Orthopantograph shows large radiolucent lesion involving the body and ramus of the left hemimandible.
B-D, Selective arteriography of the facial (B) and dental (C and D) arteries shows a large arteriovenous malformation with a multilocular pouch draining

into a single inferior dental vein.

D

Fig. 6.—A, In same patient, selective arteriogram of the facial artery after incomplete embolization shows persistent arteriovenous malformation.
B, A few days later, percutaneous puncture of venous pouch produced direct opacification.

C, Control angiogram of facial artery after percutaneous embolization of the pouch by a mixture of thrombotic agents and Gelfoam.

D, Orthopantograph 6 months later shows reossification of the lesion and normal migration of a dental germ.

Complete resection of an AVM after partial embolization
has been the safest treatment, but it may induce major
functional damage as it fails to respect mandibular growth [1,
4, 5]. Surgical curettage after preoperative embolization or
ligature has been proposed [5, 6]. This treatment method
appears more conservative, but its long-term efficacy is un-
certain and the risk of recurrence is not negligible.

Superselective arterial embolization with particles or glue
(using coaxial balloon catheters or direct puncture of the
feeders) has been reported [3, 7, 8]. Embolization with glue
seems more effective than with particles [3] when the embolic
agents can be delivered close to the nidus, but it is rarely
complete. It can be responsible for mucosal or cutaneous
necrosis and does not prevent recurrence.

Successful venous approaches have been previously re-
ported for the treatment of arteriovenous communications
such as carotidocavernous fistulas or aneurysms of the vein
of Galen [12, 13]. In our cases, such an approach was
possible because of the particular architecture of the AVM;
that is, enlarged arteries feeding a single, sometimes multiloc-
ular venous pouch draining into a unique single vein [1].

Ferromagnetic embolic agents should not be used, as MR
seems to be reliable for demonstrating the thrombosis of the

AVM, persistent venous drainage, and other evidence of
possible recurrence. Nevertheless, the best criterion to as-
sess a definitive treatment of the AVM seems to be the
conventional orthopantograph when it shows complete reos-
sification of the lesion, as it did in our two patients. A late
control angiogram should only be necessary in case of doubt
about recurrence of the AVM.
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