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Abstract Arteriovenous malformation (AVM) of the man-
dible is not only a rare entity, but also one that can be
potentially life threatening due to massive haemorrhage.
The authors describe three cases of children with AVM of
the mandible.

                                         
                    

Introduction

Arteriovenous malformations (AVMs) of the mandible are
rarely encountered in clinical practice. Nevertheless, it is
essential that dentists, oral surgeons and radiologists are
able to recognise these lesions because of their poten-
tially life-threatening complication. They are opposed to
an abnormal proliferation of endothelial cells of a
haemangioma, occur as a result of errors in embryogen-

esis, are always present at birth, but often go unrecog-
nised for years [1].

Gold standard treatment of AVMs is an endovascular
embolisation, combined with surgery [2, 3]. Embolisation
occludes the feeding vessels of the lesion. The surgical
intervention in the maxillofacial region implies a partial or
complete resection of the mandible. Repair of form and
function may be challenging, especially in children.

Materials and methods

Case 1

A 14-year-old boy was presented to our department with
recurring and excessive periodontal bleeding from the
region of the left lower first molar (tooth 36 or 19) on the
occasion of conservative dental treatment. The first sus-
pected diagnosis of AVM was established in August 1997
by a panoramic radiograph on the occasion of periodontal
bleeding of the left mandible. The diagnosis was then
confirmed through an angiogram (Fig. 1a). Due to life-
threatening intraoral bleeding in November 1997 and March
1998, the boy was hospitalised. During hospitalisation, local
haemostatic measures and blood transfusion were carried
out. In April 1998, an arterial emergency embolisation of
the AVM was performed due to massive haemorrhage
using Ethibloc® (Ethicon, Johnson & Johnson, Düsseldorf,
Germany). The subsequent first surgical intervention
(Fig. 1b) consisted of ligation of the left external carotid
artery, the right facial artery (due to contralateral reperfu-
sion of the AVM), excision of the soft tissue extension of
the lesion and intraosseous application of fibrin glue. The
next 18 months were uneventful, but due to relapsing and
massive intraoral haemorrhage, the patient was once again
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hospitalised. The angiogram showed a reperfusion of the
AVM from collateral arteries originating from the left
occipital artery. Emergency intraosseous embolisation with
butyl-2-cyanoacrylate (Histoacryl®, Braun, Melsungen,
Germany) was undertaken followed by elective embolisa-
tion through the left occipital artery and ligation of the
vessel. Four weeks later, the intraosseous embolisation was

repeated, and a postoperative CT scan was taken (Fig. 1c).
The AVM was permanently obliterated, and no further
periodontal bleeding occurred.

Approximately 1 year later (1999), the patient was
presented with a spontaneous fracture of the left angle of
the mandible (Fig. 1d). Necrotic mandibular bone and
exposed embolisation material were visible intraorally. The

Fig. 1 a Angiogram showing
an AVM in the body of the left
mandible. b Massive intraoper-
ative haemorrhage from the
AVM. c Postoperative CT ex-
amination showing the filling of
the cavity of the AVM with
embolisation material. d Pano-
ramic radiograph showing the
spontaneous fracture of the
mandible. e Panoramic radio-
graph after fibular flap recon-
struction and removal of the
plates
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patient was treated conservatively over a period of
2 months, and the wound was irrigated frequently with
antibacterial solution. Because the parents rejected a
primary reconstruction of the mandible, a partial resection
was performed in April 2001, and reconstruction bone plate
was used to maintain the continuity of the mandible. After
3 months, a fracture of the bone plate was noted. Two bone
plates were then used to provide stronger temporary
reconstruction of the mandible. Bony reconstruction using
a free fibular flap was performed in July 2003, and the
patient made an uneventful recovery. The plates were
removed in July 2004, and the patient remains stable
enjoying satisfactory mandibular function and good cos-
metic outcome (Fig. 1e). Distraction osteogenesis of the
free fibular flap is planned before complete dental rehabil-
itation using osseointegrated dental implants.

Case 2

A 15-year-old boy was presented to our clinic in May 2003
with swelling in the right side of the mandible. The clinical
examination revealed a local pulsation in the area of the
caudal border of the body of the mandible. The panoramic
radiograph revealed a vague radiolucency in the right body
of the mandible ranging from the central incisor up to the
second molar. MR examination showed a highly vascular-
ised lesion in the right body of the mandible, and the
differential diagnosis was AVM, angiosarcoma or telangi-
ectatic osteosarcoma. In August 2003, an angiography
demonstrated a high-flow AVM of the right mandible fed
by the right mandibular, right and left facial and right
maxillary artery (Fig. 2). In the same intervention, we
carried out an arterial embolisation using Ethibloc (Ethicon,
Johnson & Johnson), and the post-embolisation control

revealed a subtotal closure of the AVM. A repeat MR and
angiography were planned for September 2003, but the
patient did not keep the appointment.

Due to persistent swelling and light pain in the area of
the right mandible, the patient visited our clinic again in
November 2003. The angiography revealed a recurrence of
the AVM; consequently, arterial embolisation of the right
facial artery, left facial artery and right mandibular artery
using Ethibloc (Ethicon, Johnson & Johnson) was per-
formed. The residual AVM was reduced but not completely
eradicated, and the neuroradiologists suggested a subse-
quent surgical approach. The patient’s mother did not agree
to the operation. The repeat MR and angiography in
January 2004 demonstrated a larger recurrence of the
AVM, and a combined angiography–embolisation operation
was strongly recommended as treatment, which was once
again rejected.

Due to relapsing periodontal bleeding, the patient was
hospitalised in May 2004. Arterial embolisation was
followed 1 week later by intraosseous embolisation of the
AVM with an application of butyl-2-cyanoacrylate (Histo-
acryl®, Braun). Massive haemorrhage with pulsation
occurred during the transosseous puncture of the lesion,
despite the arterial embolisation. After obliteration of ten
compartments of the AVM with cyanoacrylate, we achieved
permanent closure of the AVM. A CT scan was performed
5 weeks after the intraosseous embolisation. A secondary
resection was recommended, but the patient did not keep
the appointment.

Case 3

An 11-year-old girl was referred to our clinic in February
2002 with the diagnosis of AVM of the left body of the
mandible (Fig. 3). More than 50 interventions (arterial
embolisation, coiling) under general anaesthesia had been
performed up to then. None of these measures had brought
about a permanent elimination of the AVM. In May 2002, a
selective arterial embolisation of the AVM was performed
in interdisciplinary cooperation with the Department of
Neuroradiology. Permanent intraosseous embolisation of

Fig. 2 Angiography demonstrating the AVM
Fig. 3 Panoramic radiograph of the 11-year-old girl showing the
AVM of the left mandible
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the cavities of the AVM with butyl-2-cyanoacrylate
(Histoacryl®, Braun) was undertaken, and the subsequent
arteriogram showed no lateral or collateral perfusion and a
permanent eradication of the AVM. In July 2002, partial
resection of the mandible took place followed by alloplastic
reconstruction by means of one reconstruction plate, and a
bony reconstruction via iliac crest was performed in July
2003. The plates were removed in July 2004, and during
the same operation, three dental implants were inserted in
the augmented bone. The prosthetic rehabilitation was
completed in July 2005.

Discussion

AVMs are extremely rare entities that could be life-
threatening if left untreated due to massive blood loss on
the occasion of tooth extraction or biopsy [4–6]. Although
rare, 50% of all intraosseous AVMs occur in the maxillo-
facial region [7] and extremely seldom in the mandible.
These lesions can go unrecognised for years. However,
symptoms commonly reported by patients with AVM are
soft tissue swelling, pain of variable intensity, teeth
mobility and migration, discoloration of overlying skin
and intraoral mucosal surfaces, paraesthesia and facial
asymmetry, local pulsation, audible bruit, palpable thrill,
periodontal bleeding or spontaneous bleeding by tooth
eruption or brushing teeth and bone resorption as well as
resorption of the roots in the affected area without any
evident periapical inflammatory procedure [4, 6, 8]. These
symptoms are described in our cases.

The panoramic radiograph reveals no pathognomonic
features of these lesions [6]. AVMs may have honeycomb
radiolucencies or soap bubble appearance and can be
interpreted as ameloblastomas, ameloblastic fibromas,
odontogenic keratocysts, giant cell granulomas or malig-
nant primary or metastatic tumors [4, 5, 8].

A CT scan can show the shape, extent and boundaries of
lytic expansion of intraosseous AVM, important before a
direct intraosseous application of embolisation material [6].
Naturally, a superselective angiogram can provide crucial
information on the feeder arteries, draining vein, flow rate
and collateral flow of the AVM [6, 8]. These two
examinations can be of great help for the definite diagnosis
of an AVM.

Management of AVMs in the maxillofacial area is
usually complex and requires multidisciplinary team
approach. Regarding the treatment of the AVM, many
options have been proposed. Curettage of the lesion can
be curative, but may also lead to excessive bleeding [6].
Segmental resection or resection and a bone grafting
procedure have also been proposed. Non-surgical treatment
such as radiotherapy, injection of sclerosing agents and

intravascular embolisation using polyvinyl alcohol foam,
different kinds of coils and cyanoacrylate have been
reported [9–11]. Serious complications after embolisation,
such as occlusion of pulmonary or cerebral vessels with
catastrophic consequences (e.g. paralysis, blindness or
paralysis of the facial nerve) should also be considered
[12, 13]. Ligation of the external carotid artery should
not be performed, firstly as many anastomoses promote
the rapid appearance of a collateral circulation, and
secondly because future embolisation would be impossi-
ble [5, 10]. Other concepts include interventional radiol-
ogy techniques, such as arterial embolisation combined
with a surgical approach [5, 7]. Embolisation of feeding
vessels may transiently reduce the size of the lesion as
collateral vessels may develop within several days, as
shown in our cases. Therefore, embolisation should be
used in combination with intraosseous injection of
embolisation agents to obliterate permanently the AVM
[10]. In our first case, 1 year after the intraosseous
embolisation, we had to treat a spontaneous fracture of
the mandible, resect the necrotic mandibular bone and
exposed cyanoacrylate and perform secondary reconstruc-
tion with a free fibular flap. Reossification of the lytic
lesion described by Shultz et al. [14] and Flandroy and
Pruvo [15] did not occur in our cases.

Conclusion

AVMs of the mandible may lead to fatal complications on
the occasion of conservative dental treatment. The treat-
ment of intraosseous AVMs requires a multidisciplinary
team approach (anaesthesiologist, neuroradiologists, oral
and maxillofacial surgeons). Extraosseous, superselective
arterial embolisation is not always a permanent therapy. In
cases of emergency, intraosseous application of an embo-
lisation agent in the AVM, such as cyanoacrylate, can
eliminate the danger of spontaneous, possibly fatal haemor-
rhage. To obtain stable results in the case of intraosseous
arteriovenous malformations of the mandible, a combina-
tion of embolisation and surgery is recommended.
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