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Prosthetic Management and Analysis of Combined
Extraoral-Intraoral Maxillofacial Defects Complicated
with Microstomia. A Report of Three Cases

Laith Mahmoud Abdulhadi*

Abstract - Different prosthetic treatment plans for three patients with variable degrees of acquired maxillofacial de-
fects were reported and analyzed. Combined extraoral-intraoral prostheses were selected to restore the three cases. Two
patients were rebabilitated using two separated prostheses, while the third one was restored with a coupled two-unit
prosthesis. The design of extraoral-intraoral prosthesis either separated or connected, is influenced by the condition and
nature of the residual tissues, defect configuration, patient needs, degree of tissue damage and the anticipated success
rate or complications with the treatment. It was observed that separating the intraoral part from that of the extraoral re-
sulted in better retention, stability, and more comfort to the patient with combined defects. Furthermore, fabrication and
repair of each part is technically easier as perceived it can be carried out independently and the patient can continue to
use one-part and send the other for repair. Another advantage is the reduction of size and weight of the prosthesis.
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INTRODUCTION

Prosthetic management of combined extraoral-intraoral
defects is a challenging task for both anaplastologist and
patient. The treatment becomes more difficult when it is
complicated with structural and functional limitations like
excessive tissue loss, irregular post-surgical defect, absence
of bony support and microstomia . Location, thickness
and condition of the remaining structures after radio-
therapy are additional compromising factors. It has been
documented that after a single dose of >20 Gy, changes
in bone mineral content have been detected usually more
than 30 weeks after irradiation. These changes are associ-
ated with reduction in blood flow and are dose-related ®.
Effective retention of the episthesis is a major concern for
the anaplastologist and the patient during restoration of
extraoral defect. Currently, increasingly more prostheses
are designed to be implant-retained due to limitations of
biological adhesive or the absence of other powerful reten-
tive means. Implants can offer a good anchoring solution
when placed in favorable supporting areas to retain the
future prosthesis. The successful use of implants is sub-
jected to many issues that should be considered as part of
an integrated treatment plan. Generally, the success rate
for mandibular implants is higher compared with maxil-
lary implants. Better survival rate has been reported for a
radiation dosage less than 50-Gy though a lapse time more
than twelve months between the last irradiation session and
implant placement does not promote better clinical results
7. A follow-up after 88 months demonstrated that most
loss of implants occured in irradiated bone (78.8% overall
implant survival rate). In addition, severe skin reactions
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were observed around the implants in the orbital region
8. The success of implant survival inside the orbital rim,
especially in irradiated patients is uncertain ? .

Apart from the patient’s medical and dental health, treat-
ment planning for such cases is governed mainly by the
location and degree of mutilation. Depending on the out-
come of combined defect examination, the anaplastologist
should select the best design of the extraoral component
to be aesthetically viable and retentive during daily func-
tional and parafunctional activities, and at the same time
ensure a secured, well-adapted intraoral part to the sur-
rounding structures. One of design limitations of combined
a extraoral and intraoral prosthesis is the dependence of
the extraoral part on the mechanical quality of intraoral
component when the two parts are attached to each other
using rigid connection *°.

The decision of anaplastologist to select the type of an-
chorage for each part depends mainly on the defect con-
figuration, residual tissue type and condition, and patient
agreement. If a large maxillofacial tumor is excised, the
prosthetic management plan may include endosseous im-
plant placement to enhance the quality of the prosthesis
if the patient agrees to undergo extra surgery. However,
when the patient declines this strategy or their condition
restricts further surgical intervention, the anaplastologist
should look for an alternative plan that provides a pros-
thesis with potentially comparable mechanical quality.
Combined extraoral-intraoral defects may be rehabilitated
using various models and connections to link the two parts
together. The provision of additional episthesis for the
patient with sensitive tissues that may wear during home
activity and sleeping should be considered. The episthesis
should be comfortable, light-weight, and provide a safe
open airway with a simple mechanism to inhibit inhalation
of air impurities.
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The aim of this report was to analyze and validate the
management plan of three maxillofacial defects involving
extraoral and intraoral structures with variable degrees of
mutilation and physical limitations.

DESCRIPTION AND ANALYSIS OF THE
TREATMENT PLAN

Case |

The summary of medical, dental, and prosthetic status
before and after treatment is shown in Table 1 and 2. The
most significant findings are the large size defect, delete-
rious soft tissue quality, and absence of enough bone to
support 3-4 conventional endosseous implants around
the defect extraorally and intraorally. Thus, the decision
was made to separate the mechanical interdependence
between extraoral and intraoral parts. Effective reten-
tion for the episthesis alone should be first considered.
Generally, the episthesis should be retained by 3-4 stable
implants to overcome weight, size and location of prosthe-
sis over movable middle and lateral structures of the face.
Again, it was difficult to comply with this proposal due
to the status of the remaining structures (Diagram 1). An
alternative solution was attempted using four mini-dental-
implants (MDIs) placed inside the supraorbital margin and
on the zygomatic bone near the excised area. However,
the zygomatic MDI was later removed due to unresolved
infection and continuous pain. On the nasal and lip sides,
the problem remained unresolved because of surgical
limitations prevented the placement of any implant and the
patient declined to undergo further surgery. This situation
could be enhanced by the placement of additional mini-

dental-implants on the remaining palatal area to add extra
retention to the obturator but the patient also declined
this option (Figure 1, 2)°. Therefore, the only available
option was to add two small stops or hooks articulated
with the nose pads of the glasses frame, biological adhesive
and left auricular hook ' to enhance the retention on the
lateral side of the episthesis which contacted freely with
the buccal obturator wall.

R Y

Diagram 1. The proposed placement of mini- dental implants and
epithesis extension

Table 1. Information regarding each patient’s medical and surgical history

Case 1 Case 2 Case 3
Age 70 years 72 years 35 years
Gender Male Male Male
Tissue loss Extraoral: Extraoral: Extraoral:

Operation

Existing old treatment

Remaining teeth

Cause

Mouth opening
Surgical results
Implant

Irradiation

Degree of difficulty

Hemi-mid face, half-nose, cheek,
hemi-lip, left orbit and content
Intraoral:

Hemimaxillectomy with soft palate

Radical excision with radial skin
graft

Intraoral; obturator
Extraoral; graft breakdown

Maxillary 3 Anterior teeth

Recurrent SCC

Not applicable

Flap breakdown

Mini-implants (MDD in the orbit
Yes

Challenging

hemi-mid face, nose, right
cheek,

Intraoral:

Nasomaxillary, and unilateral
middle palatal regions

Tumor excision and upper lip
correction

Intraoral; fractured old Co-Cr
obturator
Extraoral; flap breakdown

Maxillary left half arch and
right molars are intact
Basoloid SCC

Microstomia

Flap breakdown

None

Yes

Moderate

Upper lip in middle area and Phil-
itrum, nose.

Intraoral:

Nasomaxillary, and bilateral palatal
regions

Tumor excision and upper lip
correction

Intraoral treatment; no prosthetic
treatment done

Extraoral; none retentive, retentive
professional silicone nose

Right first, second and left second
molars

SCC (squamous cell carcinoma)
Microstomia

No plastic surgery performed
Ordinary endosseous implants
No

Moderate
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Table 2. Details of the prosthetic management of each patient

Management plan Material Retention implants Hook Connection to Support of Stability and
used mean 2 part the external retention
Case 1  Extraoral Silicone Implant, 3-4 Orbital Auricle- Free contact Marginal Vertical R&S
Part supported glasses frame  mini-dental hook to the intraoral ~ support only  achieved,
by acrylic + auricule implants Hat part on struc- Lateral
base Hooke ture around Less success-
defect ful
Intraoral Acrylic resin - SSW clasps N/A N/A Free connec- Teeth, Soft Moving
Part tion to extra- and hard but patient
oral part tissues adapted to it
Case 2 Extraoral Silicone Magnetic N/A N/A Magnetic with Marginal on Vertical sta-
part supported connection indexed con- skin+bone bility slightly
by acrylic (powerful nection + Obturator affected
base magnet) nasopalatal Jateral is
extension better
Intraoral Co-Cr alloy Cast clasp, N/A N/A Keeper-magnet  Teeth , ante-  Retention
Part and acrylic guiding plans rior palate and stability
resin very good
Case 3  Extraoral Silicone Clip-bar-Im- 2 conventional ~ N/A N/A Periphery of R&S very
Part supported plant system  endosseous defect, bar good but de-
by acrylic implants system teriorate after
resin 7 months
Intraoral Co-Cr alloy Cast clasps N/A N/A N/A 3 teeth, and R&S very
part and acrylic remaining good from
resin palate the first day

Figure 1. The hemi- face defect

Figure 2. Mini dental implants placed at the orbit margin and the final epithesis in its place
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Case 2

The dental, medical patient information and prosthetic
management are summarized in Table 1 and 2. The re-
maining natural teeth were in healthy condition. Therefore,
they could be used to retain the obturator. The patient
had been treated with irradiation and had microstomia
due to surgical correction and scar formation. Preferably
in such a case a separation between the extraoral and
intraoral prostheses should be prescribed. Whilst three
endosseous integrated implants should have provided
effective retention and stability if placed evenly around
the defect. However, the history of tissue irradiation, and
patient’s wish not to undergo further surgery, changed the
management plan from separated, to connected extraoral-
intraoral prostheses. A coupling mechanism was chosen to
obtain a firm connection between the episthesis and the
obturator by incorporating powerful magnets. In addition,
intimate contact of episthesis borders with the intact tissues
surrounding the defect area was optimized to help secure
the episthesis during function (Figure 1, 2)*.

Figure 3. The Mid face defect and dfter obturator insertion

Diagram 2. The proposed management of the epithesis with mini-
dental implant placement and the spectacle frame —magnet-connection
to the epithesis in case of failure
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A sectional impression technique was used to make the
impression (primary and final) for both the maxillary and
mandibular arches . A conventional metal frame obtura-
tor was designed and fabricated. The patient was asked
to assess the ease of insertion and removal and fluid leak-
age. Then, the infrastructure of episthesis was constructed
directly on the defect area by adapting double layers of
modeling wax over the defect area and peripheries. It was
processed into acrylic resin to act as infrastructure for the
episthesis. Double magnets were fixed inside the nasal
extension of the obturator facing a retainer placed inside
the acrylic base of the episthesis. The missing structures
(nose and part of the cheek) were shaped gradually and
directly on the face by adding layer after layer of softened
modeling wax until complete formation of the facial
configuration. This was then flasked and processed into
silicone following the conventional curing technique after
skin color matching. Unfortunately, with this approach it
was not possible to use the external part alone, when the
obturator was removed. Additional retentive means such as
the use of a spectacle frame with magnets or attachments
to hold the episthesis in the absence of obturator should
be considered (Diagram 2) * 711,

Figure 4. The magnet placement and the final epithesis retained in its place.
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Case 3

The final prosthetic management and most significant
findings of the patient are cited in Table 1, and 2. The
extraoral-intraoral defect was occluded by two separated
prostheses. Limitation of mouth opening again required the
use of sectional impression techniques. Following surgery
to excise the anterior and middle segments of the palate
only a narrow band of tissue remained posteriorly holding
three molars; one molar the on the right side and two mo-
lars on the contralateral remaining ridge. The teeth location
and quality provided good base for the prosthesis with
molar clasping. Two conventional endosseous implants
were placed across the nasal defect and connected to each
other using cast a bar and acrylic resin base was fabricated
directly on the face using the same technique as the direct
wax adaptation previously cited in Case 2. The adaptation
and location were checked on the bar connecting the two
facial implants. A “U” shaped trench that incorporated the
metal housing with its plastic clip was created inside the
base. It was fixed to the base using a pick-up technique
and autopolymerized acrylic resin. The base holding the
housing was rechecked for proper location, and adaptation
to the soft tissues boundaries. The arbitrary dimensions of
the nose, its form and appropriate site on the face were
calculated using a reference photo of the patient taken
before surgery. Some changes were made regarding the
measurement to compensate for facial changes, the defect
extension and the unsupported sub-nasal tissues. The nose
was sculpted directly on the acrylic resin base by adding
softened thin layer after layer of modeling wax until the
desired form, and dimensions were achieved. The nose

Figure 5. The implant-bar-clip system and the obturator

was tried several times and evaluated for extension, reten-
tion, thickness, suitability, and the opinions of the patient’s
relatives were considered. The waxed nose was refined for
anatomical detail, margins, thickness, wax deficiency, air
bubbles, and roughness. The nostrils and the void space
between the acrylic clip base and interior aspect of the
sculpted nose were filled with plaster of Paris to keep the
nose light in weight, and nostril tubes open and to make
the inner aspect smooth after processing. The waxed nose
was flasked, wax eliminated, and the two parts of the mold
were isolated. A primer was applied to the acrylic base
and silicone color was selected and matched to skin in
the presence of the patient. The silicone was processed

Diagram 3. The alternative plan when patient refuse the skin implant
placement

Figure 6. The waxed nasal part tried on patient face and after processing and placement to cover the defect.

171



L.M. ABDULHADI

according to manufacturer’s instructions. The flask was
opened and the prosthesis retrieved. The excess mate-
rial was removed and the episthesis fitted. Extrinsic color
was applied the next day using silicone color mixed with
silicone sealant. The prosthesis was well retained and it
would be possible to repair one part of the prosthesis,
independently of the other.

Some studies concluded that craniofacial rehabilitation
with extraoral implants is a safe, reliable, and predictable
method to restore the patient’s normal appearance; even
though peri-implant soft tissue responses ranging from
Grade 1 to Grade 3 may occur within a 2-year observation
period 2. When a patient refuses craniofacial implants,
alternative methods such as spectacle frames have to be
considered to retain and support the two-part prosthesis
(Figure 5, 6) 7.

DISCUSSION

The use of craniofacial implants to retain functional and
aesthetic restorations, with minimal morbidity in patients
with oral and maxillofacial defects is well established '* 5.
The application of the principles of osseointegration to
the craniofacial skeleton can offer the patient with defects
from trauma or ablative cancer surgery an episthesis, with
minimal retention problems and is included in many maxil-
lofacial prosthetic training programs '°. Nevertheless, some
authors have concluded that implant-retained extraoral
prostheses have limited survival rate due to discoloration,
tearing, and mechanical failure of the acrylic resin sub-
structure or even the retentive elements. It seems that the
anatomical site into which the implant is placed has an
effect on the success rate. Furthermore poorer survival was
observed in irradiated patients* 7 and soft tissue reactions
may occur due to lapses in maintenance and hygiene 518,
Therefore, there are occasions when additional retention
systems must be employed

Of the 3 cases considered here the management plans
were modified to comply with patient needs:

In Case 1, MDIs were placed inside the orbital rim due to
the absence of sufficient bone structures for a conventional
approach. MDIs have been used before to solely retain an
obturator®. In the current situation, multiple MDIs offered
excellent vertical anchorage and resistance, despite of the
weight of the episthesis (120 g)*. On the distal extension
of the episthesis, an auricular hook was used for retention
following the loss of zygomatic MDI in this area due to
severe pain and unresolved infection. Laterally, the pros-
thesis was retained partially by the orbital MDI and a short
tube extension inside the intact nostril. The medial silicone
border of the prosthesis was fixed to the unharmed dorsum
of the nose using biological adhesive. Three well distrib-
uted retention locations for the prosthesis were obtained,
except at the lip margin, which was left free to permit some
movement for the patient. MDIs can support the episthesis,
provided multiple units are used and they are well placed
and subjected to minimal or moderate displacing forces.
These implants may enhance the mechanical features of
the prosthesis, enabling a smaller, lighter prosthesis with
better prognosis compared to the conventional design with
magnets or precision attachments.
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In Case 2, the episthesis became loose after nearly 6
months of use due to clasp fracture and a new Cobalt-
chromium framework had to be made. The same design
was used to fabricate the new prosthesis. In Case 3, the
patient returned after nearly 7 months with broken clips
and detached silicone from the base. A new episthesis was
fabricated. However, the obturator was still retentive and
well adapted. Rehabilitation of patients with craniofacial
defects can be a challenging activity for the restorative
team due to the size of the defect and the condition of

the remaining anatomical structures' %,

CONCLUSION

The management of combined maxillofacial defects
should be well planned to achieve successful results. The
anaplastologist should always find equivalent alterna-
tives to resolve problems that arise during the treatment.
Separation between the episthesis and obturator offers
many advantages over coupled prostheses. In addition, it
was more acceptable by the patient and the maxillofacial
prosthodontist within the reported cases.
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