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Large facial defects involving the oral cavity can be difficult to restore prosthetically because of a lack
of anatomic undercuts, limited means of retention, mobility of soft tissue margins, and the weight of
the prosthesis. Use of skin adhesives may be precluded because of the presence of persistent moisture
and saliva. The maxillofacial rehabilitation, including the design and fabrication of a 2-piece silicone
prosthesis retained by the teeth, of a patient with a large facial defect as a result of treatment for an
arteriovenous malformation is described. The pathogenesis and therapeutic alternatives for arterio-
venous malformations is also discussed. (J Prosthet Dent 2003;89:109-13.)

Large facial deformities can result from treatment
for tumors, trauma, burns, and congenital anomalies.1
Vascular malformations are rare congenital anomalies.
They have a propensity to form in the head and neck
region; most of these occur in the skin or scalp.2 Approx-
imately 35% will involve bone, either directly as an in-
traosseous lesion, or indirectly because of local expan-
sion.3,4

A vascular malformation is defined as a diffuse lesion
of dysplastic blood vessels without endothelial prolifer-
ation.3 They are further classified according to the type
of vessels involved: capillary, venous, lymphatic, arterio-
venous, or other combinations.2,5

Arteriovenous malformations (AVM) in the orofacial
region are infrequent, with an incidence of 0.8%.3 They
can be congenital or acquired. Rarely, a small congenital
malformation can be exacerbated by a traumatic event
and become fulminant.2,6 They typically do not sponta-
neously regress and can be multifocal. Acquired AVMs
can result from injury, surgery, or hormonal changes,
such as puberty or pregnancy. These malformations ex-
pand by a change in hemodynamics rather than cellular
proliferation. Regular blood flow becomes a series of
low-resistance shunts, which promotes collateral forma-
tion and dilation of abnormal and normal vasculature.7

The clinical presentation of an arteriovenous malfor-
mation includes a pulsatile mass exhibiting thrills and
bruits, an elevated temperature, and dermal staining of
the involved overlying skin.6,7 They are often asymp-
tomatic until expansion results in facial asymmetry,
tooth mobility, bony destruction, bleeding, or an ob-
structed airway.7,8 Severe pain often accompanies the
progression of the disease.

Diagnosis of AVM made on clinical presentation and
histologic evaluation alone can be difficult, because the
histologic study does not show the hemodynamics of
the lesion. Combining multiple imaging techniques is

useful in making a more definitive diagnosis. Magnetic
resonance imaging and computed tomography are use-
ful in determining the expansion within tissue planes,
can define the spatial relationship, and elucidate destruc-
tive bone changes or flow voids.4,7 Doppler flow imag-
ing and angiography can be useful in determining the
rhealogic properties of the lesion and distinguishing be-
tween low-flow lesions, such as capillary and lymphatic
versus high-flow lesions, such as arteriovenous malfor-
mations.3,4,9 Currently, a definitive diagnosis is achieved
by evaluation of the clinical, histologic, and radiographic
findings by a multidisciplinary team experienced in vas-
cular anomalies.

The primary reasons to treat AVM are to reduce in-
tractable pain, improve function and improve cosmesis.2
However, complete resection is often impossible to
achieve when multiple foci of the lesion exist and may
result in more severe facial disfigurement and functional
impairment than was being caused by the disease. Treat-
ment of AVM generally consists of embolization therapy
(use of occlusive materials to reduce blood flow), fol-
lowed by surgical resection.9-11 Intraoperative manage-
ment is complicated because of the potentially high risk
of severe hemorrhage or death by exsanguination.8 Fur-
ther, appropriate wound healing may be compromised
because of local ischemia, resulting in tissue necrosis.
Surgical removal of the necrotic tissue can perpetuate
the ischemia-necrosis cycle because of the already com-
promised blood supply.

Embolization therapy without resection has also
been recommended.3,11 Although this technique may
allow preservation of tissue, the result is often short-
lived. Large lesions may involve many regional vessels,
such that complete occlusion is not technically feasible.
Furthermore, embolization can result in rapid re-forma-
tion of collateral vessles,10 thereby contributing to the
progressiveness of the disease process.

Therapeutic alternatives include less invasive proce-
dures such as the use of sclerotherapy, cryosurgery,
brachytherapy, and partial resection.9-11 Sclerotherapy is
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the injection of sclerosing agents such as 95% to 100%
ethyl alcohol or 3% sodium tetradecyl sulfate.11 The aim
is to cause fibrosis of the vessels, which will reduce blood
flow of the arteriovenous malformation. This is not a
permanent solution, because it has to be repeated. Cryo-
surgery, brachytherapy, and partial resections are also
not considered to be permanent solutions, but rather
conservative management techniques designed to post-
pone or circumvent the more disfiguring alternatives.

It is clear that all treatment options for AVM may
produce results that are refractory and unpredictable.
Treatment alternatives do not often provide a defect
with clean margins free of disease progression. Surgical
reconstruction may not be possible because of a com-
promised blood supply. Prosthetic rehabilitation may be
the only means of addressing esthetic concerns, but is
not without limitations. Prostheses have to be remade
frequently to allow for changes in tissue contours and
erythematous margins. Conventional prosthetic design
may have to be modified to provide adequate retention
of the restoration. This clinical report describes the max-
illofacial prosthetic management of a patient who un-
derwent surgical resection of an arteriovenous malfor-
mation of the face.

CLINICAL REPORT

A 42-year-old man was referred by his plastic and
reconstructive surgeon to the Maxillofacial Prosthetic
Clinic at the University of Minnesota for evaluation. He
had been treated over the previous 8 years for a persis-
tent and progressive AVM of the right face, head, and
neck area. Numerous surgical excisions resulted in re-
moval of the right ear, the right nasal ala, external malar
skin, and the upper and lower lip to the midline. The
recent ear surgery had been reconstructed with a scapu-
lar pedicle flap. Partial dehiscence of the scapular flap
resulted in a large, gaping, weeping wound in the auric-
ular/mastoid region. There were no plans to fabricate
an auricular prosthesis until there was complete wound
healing of the area. No attempts had been made to sur-
gically reconstruct the face. The patient reported pro-
found, intermittent xerostomia from the cholinergic ac-
tion of his pain medication, yet he experienced continual
drooling because of lack of oral seal.

A comprehensive clinical and radiographic examina-
tion was completed. Facial edema, bruits, and warm,
erythematous skin indicated progressive disease into the
infraorbital region. Radiographic reports indicated the
presence of a small intracranial AVM located near the
circle of Willis, and localized progression of the superfi-
cial facial AVM. No further surgeries were planned at
this time. Several teeth demonstrated decay, for which
routine amalgam restorations were placed. Custom flu-
oride carriers were fabricated for use with 0.4% stannous
fluoride to prevent further decay.12 Samples of Biotene

mouthwash and Oral Balance moisturizing gel (LaClede
Inc, Gardena, Calif.) were given to the patient for oral
lubrication and increased oral comfort.

The patient desired a prosthetic solution for esthetics
only. He was made aware of the functional limitations of
the prosthesis with regard to speech, mastication, and
deglutition. A complete facial moulage was obtained by
use of irreversible hydrocolloid (Surgident Orthogel;
Miles Inc, South Bend, Ind.), gauze strips (NuGauze;
Johnson & Johnson, Arlington, Tex.), and plaster
(Modern Materials; Heraeus Kulzer, South Bend, Ind.)
for fabrication of a facial prosthesis (Fig. 1).

ERA attachments (Sterngold-ImplaMed, Attleboro,
Mass.) were bonded directly on the facial surfaces of the
maxillary canine and first molar, and the mandibular
canine and first molar, with resin-bonded cement (Pana-
via 21; J Morita USA Inc, Irvine, Calif.), as previously
described13 (Fig. 2). A vinyl polysiloxane impression
(Examix NDS; GC America, Alsip, Ill.) was made of the
attachments for fabrication of resin housing units for the
matrix portion of the ERA attachments. Heat-polymer-
izing resin (Lucitone Clear; Dentsply Int, York, Pa.) was
used to fabricate the housing units (Fig. 3).

The matrix portion of the ERA attachments was
transferred chair side with autopolymerizing resin
(Dentsply Repair Material; Dentsply Int.) (Fig. 4). A
regional moulage was made with vinyl polysiloxane
(Examix NDS; GC America) with the resin matrixes in
place on the teeth. Because the defect involved both the
upper and lower lips, a 2-piece prosthesis was designed
to allow for movement during speech. The wax-up of
both facial prostheses were refined and evaluated on the
patient. Margin extensions were refined and the wax-up
completed. The lower lip wax pattern was sealed to the
master cast (Fig. 5). Another impression was made of
this master cast and the lower lip wax pattern to capture
the position and anatomy of the lower lip, and the lower
lip prosthesis. The upper lip/nasal wax-up was sealed on
this second master cast; it was designed to overlap the

Fig. 1. Complete facial moulage for preliminary design of
2-piece prosthesis.
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lower portion of the prosthesis to form a “slip-joint”
(Fig. 6).

Each wax pattern and master cast was invested in
American Dental Association (ADA) type V dental stone
(Die Keen, Heraeous Kulzer) with flasks constructed

from 8-inch-diameter commercial grade PVC pipe and
processed separately. MDX4-4210 medical grade elas-
tomer (Dow Corning Corp, Midland, Mich.) and
Grumbacher oil pigments (Grumbacher Inc, Blooms-
bury, Mich.) were mixed to obtain the correct intrinsic
color match for the patient. Obtaining a true shade for
the skin was difficult because of the erythema surround-
ing the defect. The patient requested that we attempt to
match the true color of his skin, rather than the erythem-
atous tissue. Medical Adhesive type A (Dow Corning
Corp) was added to the base component of MDX4-
4210 to create a modified cross-linked silicone 2-part
prosthesis.14,15 After the prostheses were completed, ex-
trinsic colorization was completed chair side, and the
resin matrixes were bonded to the silicone prosthesis by
use of Primer 1205 (Dow Corning Corp) and Medical
Adhesive type A. The patient returned for insertion of
the prosthesis. The lower lip prosthesis was applied first
(Fig. 7), followed by application of the upper lip/nasal
prosthesis (Fig. 8). This 2-piece design created a “slip-
joint” union at the corner of the mouth to allow for
movement of the upper prosthesis over the lower pros-
thesis during speech. Instructions were given to the pa-

Fig. 2. ERA attachments bonded directly on teeth for use in
retaining prosthesis.

Fig. 3. Clear heat-polymerizing resin used to make housing
units for matrix portion of attachments.

Fig. 4. Matrix portion of attachments transferred and secured
with autopolymerizing resin.

Fig. 5. Wax-up of lower lip is sealed to master cast.

Fig. 6. Transfer impression of wax-up of lower lip to serve as
second master cast for processing of upper lip/nose. Wax-up
of upper lip/nose prosthesis sealed to master cast.
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tient regarding application, removal, and care of the
prostheses.

DISCUSSION

The final result after prosthetic treatment was reason-
able from a cosmetic standpoint but did not address the
functional impairment; drooling continued to be a

problem for the patient. It was not possible to achieve a
complete oral seal, and saliva slowly escaped from the
inferior border of the prosthesis. Further, the margins of
the prosthesis were in constant contact with moisture,
causing local irritation. However, the patient has been
able to wear the prosthesis for brief public appearances.

In this clinical situation, the unpredictable nature of
the disease process, localized erythema and edema, and
the presence of moisture from the oral cavity necessi-
tated modification of techniques traditionally used for
retention of facial prostheses. Although use of the teeth
provided improved retention of the prosthesis, this pre-
cluded any improvement in masticatory function. How-
ever, the patient decided that cosmesis was more impor-
tant for him because he was being fed via a gastric
feeding tube indefinitely.

Although surgical reconstruction of this type of facial
defect may have resulted in completion of the oral seal,
the cosmetic result would have been marginal because of
difficulty in reconstructing the detailed contours of the
nasal and mouth areas. In addition, in the progressive
course of this disease process, surgical reconstruction
poses a high risk for failure and even death. Continued
research for methods and materials used in prosthetic
reconstruction is needed for these patients for whom
surgical reconstruction is not an option.

The difficulty in maxillofacial rehabilitation of large
facial defects often involves the compromise of cosmetic
versus functional adequacy. The patient can be the only
one to determine which aspects of the prosthesis con-
tribute to his/her quality of life.

SUMMARY

This clinical report described the maxillofacial reha-
bilitation of a large facial defect resulting from surgical
excision of an arteriovenous malformation.
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