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ABSTRACT

Background: Few reports are available on treatment using implant-supported frameworks with maxillary obturators after
total maxillectomy on tumor patients.

Purpose: To describe, evaluate, and report the clinical and radiographic performance of implant-supported frameworks and
maxillary obturators after maxillectomy during the first years of function.

Materials and Methods: Three patients with cancer in the maxillary region treated by total maxillectomy were rehabilitated.
Seventeen dental and two craniofacial implants were installed, and the patients each received implant-supported, screw-
retained, three-unit frameworks with a U-shaped bar and obturators retained by four magnetic attachments. Clinical and
radiographic data were collected up to 7 years of follow-up.

Results: The frequency of complications was low. Two craniofacial implants and one dental implant were loose and removed
at abutment connection. No implants were lost after framework connection, and the mean marginal bone loss was small.

Conclusion: Within the limitations of this report, dental implants are useful for rehabilitation of total maxillectomy
patients, and a three-unit, screw-retained, implant-supported framework with maxillary obturator retained by magnetic
attachment is a successful treatment concept for this patient group.

KEY WORDS: complications, framework design, magnets, maxillary defect, zygoma implants

ancer in the maxillary region is treated in many  poor function that may include loosening of the obtu-

different ways. Despite improvements in separate  rator; mastication problems; fragile mucosa; leakage of
treatment options or combinations of chemotherapy,  saliva, liquid, and/or food; and problems with speech,
radiation, and surgical techniques, some patients must  aesthetics, and social integration, with psychological
undergo partial and total maxillectomy as part of tumor  sequelae.”™* However, surgical techniques to rehabilitate
treatment.! Obturator therapy to restore oral functions  patients with extensive soft and hard tissue loss have
has been used on patients with partial and total maxil-  improved regarding tissue and bone augmentation, for
lectomy for many years.” This treatment involves a pros-  example, autogenous fibula-free flap with or without
thetic challenge with a risk of many problems such as  dental implants and different prosthetic solutions.”™ In
some patients, rehabilitation with surgical closure or
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bone-containing free flaps.*"> This report aimed to
describe and evaluate the clinical and radiographic per-
formance of implant-supported, screw-retained frame-
works and maxillary obturators retained by magnetic
attachment after maxillectomy in tumor patients during
the first years of function.

MATERIALS AND METHODS

Three maxillectomy tumor patients provided with
fixed screw-retained, implant-supported, three-unit
frameworks and magnetic retained'* obturators were
followed-up at the Brdnemark Clinic, Géteborg, Sweden
by one prosthodontist. The patient characteristics are
presented in Table 1. None of the patients were smokers.

Treatment planning was performed with a team of
specialists in maxillofacial surgery, ENT, prosthodontics,
and radiology; a dental technician; and an anaplastolo-
gist. Preoperative radiological examinations included
orthopantomogram and computerized tomography for
possible implant sites. Dental implant surgery was per-
formed by three different surgeons according to stan-
dard two-stage surgical procedure with a healing period
of 7 to 8 months before abutment connection.” For
optimal fixture and framework design, the following
parameters were analyzed: (1) location and number of
implants required; (2) fixture number, position, length,
and diameter; (3) attachment method; (4) framework
design and material in terms of loading and cleaning
access; and (5) shape of bar and number/location of
attachments.

In addition, aesthetics, ethical problems, limited jaw
movement, predictable mandibular treatment,'® finan-
cial issues, and time schedules for prosthodontics, and
retention after implant treatment were considered and
analyzed. The prosthetic treatment aimed to restore
and improve the oral functions and aesthetics.

The technique to fabricate all frameworks and obtu-
rators is presented for patient 1. After final tightening of

the framework locking screws, the patients were sched-
uled for checkups after 6 months and once a year there-
after. Recalls on an individual basis were used when
considered necessary, and the patients contacted the
clinic whenever they had any problems. Radiographic
examinations at prosthesis placement and annual check-
ups were performed in the Specialist Clinic for Oral and
Maxillofacial Radiology (Goteborg, Sweden) by using
intraoral apical radiographs,” orthopantomogram, or
scanograms.

Data were collected on the number of clinical
appointments from prosthesis insertion at the Brane-
mark Clinic to the last annual checkup, and all problems
encountered after placement of the prostheses. Marginal
bone loss was measured,'” and frameworks were to be
removed to test implant stability whenever radiograph
signs and/or clinical symptoms were present to suspect
that an implant had lost osseointegration.'® However,
because frameworks were not removed on a routine
basis to confirm osseointegration, only survival criteria
for implants have been used.”

Patient Presentations

Patient 1. A patient with cancer in the hard palate and
nose (see Table 1) was admitted for surgical treatment of
the tumor. Resection of the lower part of the nose,
frontal part of the nose floor, maxilla, and central parts
of the upper lip was performed. The patient received a
conventional obturator in 2000. It did not feel secure,
however, and implants (Nobel Biocare AB, Goteborg,
Sweden; flange fixtures, Cochlear, M6lnlycke, Sweden)
were inserted in 2001 (Table 2).

One-stage surgery was performed at the same time
in the mandible with five implants and multi-unit abut-
ments (Nobel Biocare AB), and the patient received a
milled titanium bridge (Procera® Implant Bridge, Nobel

Biocare AB) according to the early loading concept.***!

TABLE 1 Patient Characteristics

Age at Radiation
Tumor Tumor Dose (Gy) Chemotherapy
Patient  Surgery Surgery Before Before Free lliac
No. (Years) (Year) Sex Tumor Diagnosis Resection Resection HBO Crest Graft
64 2000 M  Carcinoma No No No No
52 1977 M  Squamous cell carcinoma 20 Yes Yes  Pterygoid process
32 1992, 1996 F Chondrosarcoma No No No No

HBO = hyperbaric oxygen therapy.
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Implant Site

No. of Abutments

Nasal or Infraorbital

Length, @
Implants (mm)

No. of
Implants

Patient
No.

Length (mm)

Margin

Pterygoid Process

Tuber

Zygoma

Implant System

2 X 9, mua

2*

Brénemark System

1Xx20; @3.75
2 %X 15; ©3.75

1x7;03.75
1% 10; ©4.0

2 X 5 mua; 30°
1 x4 st.; 30°

Cochlear

2* X 4; D3.75
1x7;@3.75

1 X4, st.
1X7,st.

Brénemark System

7T

3x13; @3.75
1x18; @3.75
2 % 20; @3.75

4% 17; 04,

3% 10, st.

2 x 15; 45°
2 X% 05 45°

3*

Astra Tech TiOblast

1x15; @3.5

*Two craniofacial implants in the walls of the medial sinus maxillaries were nonintegrated and one implant in the tuber area. These were removed before prosthodontics.

TOne implant in the infraorbital margin and one on the left side zygoma became sleeping implants.

multiunit abutment; st. = standard.

mua =
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Figure 1 Patient 1: impression copings seated and try-in of tray
before final impression with polyether.

A primary impression of the upper jaw with alginate
(Xantalgin® Select, Heraeus Kulzer, Hanau, Germany)
at the time of implant surgery was performed, and an
individualized open tray (Triad® Custom tray material,
DENTSPLY De Trey GmbH, Konstanz, Germany) was
constructed for an alginate impression at abutment
surgery to register the tilting of the implants and for
the final impression with polyether (Impregum™
Penta™ Soft, 3M ESPE, Seefelt, Germany) a few weeks
later (Figure 1). For two of the implants, the impression
was at implant level to make it possible for the dental
technician to choose abutments. A master cast with rep-
licas (Nobel Biocare AB) was fabricated, and a parallel
bur (Figure 2) was used for laboratory verification of
the parallelism during wax-up of the framework parts.
Try-in of the three-piece cast gold alloy (Protor® 2,
Cendres+Métaux SA, Biel/Bienne, Switzerland) implant
retained framework with a U-shaped bar (System
Macro, DCA 514, Nobel Biocare AB) and four integrated
keepers was performed (Figures 3 and 4). The technique
to fabricate the obturator followed the standard labora-
tory and clinical protocol, including determination of
jaw relations up to completion of the try-in of tooth
setup, which was followed by a reline impression (Xan-
topren® L blue, Heraeus Kulzer) and completion by
heat-cured acrylic resin (Microdent, Esschem Ltd,
Seaham, England) that also incorporated the four
magnets (Magna-Cap MAXI, 7.2 N, 5.5 mm @, Techno-
vent Ltd, Leeds, England).'** Finally, the framework
and obturator were refined and polished, and completed
in 2001 by checking the fit of the framework to the
obturator and to the five abutments clinically and
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Figure 2 Patient 1: a parallel bur was used for laboratory
verification of the parallelism during wax-up of the three-piece
framework, made because of different tilting of the implants on
the left and right sides. The two first bar sections have been
waxed.

Figure 3 Patient 1: one section of the framework on the left
side retained on two implants. Before connection of the supra
bar of the three-piece gold alloy framework.

Figure 4 Patient 1: occlusal view of try-in of the three-piece
screw-retained gold alloy implant retained framework.

radiologically (Figures 5 and 6). The silicone nose pros-
thesis (Realistic A588-2, Factor 2, Lakeside, AZ, USA)
was fitted onto the obturator by one magnet (Multi-
Purpose Magnet Attachment, 6.5 N, © 9.4 mm, Techno-
vent Ltd)'** and a cap (gold cap ball attachment, Nobel
Biocare AB; Figures 7 and 8).

Patient 2. A patient with a tumor (see Table 1) in the
right part of the maxilla underwent resection, and was
given an obturator due to last until 1991.1In 1991, a bone
graft and implant installation (Nobel Biocare AB; see
Table 2) were performed at another center. A framework
and an obturator retained by clips were inserted on five
implants (two implants became “sleeping implants”).

Five implants (13 mm, @ 3.75; Nobel Biocare AB)
were installed in the mandible, and after a second-stage
surgery five abutments were connected.'>'® Finally, a cast
gold alloy framework with resin teeth was fabricated for
the mandible.'®

Figure 5 Patient 1: clinical view on obturator attached
intraorally at the 5-year checkup.



Figure 6 Patient 1: orthopantomogram with cast gold alloy
framework and obturator connection on five implants at the
3-year follow-up. A milled fixed implant-supported titanium
prosthesis in the mandible.

In 1993, one implant in the left zygoma fractured
and was removed. At reoperation, a new Brdnemark
implant (13 mm @ 3.75 mm) was installed, and one
“sleeping” implant was used. These two implants were
connected with 10-mm standard abutments, and a
second rigid cast gold alloy framework retained on six
implants with a new clip retained obturator was con-
structed in 1993.

In 1999, the patient was referred to the Branemark
Clinic because of cleaning problems, liquid leakage, and
repeated breakage of clips. He received a new implant-
supported three-piece screw-retained cast gold alloy
framework connected to six abutments (Figure 9) and

Figure 7 Patient 1: obturator with the U-shaped bar system and
four magnets, for fitting the nose one magnet and a cap system
integrated at the 7-year checkup.
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Figure 8 Patient 1: after the obturator was attached and the
first silicone nose prosthesis fitted onto the obturator by a
magnet and a cap.

an obturator retained by four magnets'* as described for
patient 1. It is from this point this prosthetic report
begins; however, mean bone loss is calculated from first
framework placement.

Patient 3. A patient with a tumor in the maxilla/nose
cavity first underwent resection of the right nose cavity

and 4 years later of the maxilla because of recurrence of
the tumor (see Table 1). She had an obturator until
2003. Implant installation (Astra Tech AB, Molndal,
Sweden) was performed the same year (see Table 2;

Figure 9 Patient 2: scanogram after three-piece gold alloy
framework connection on six implants (1999). One implant is a
“sleeping implant.” In the mandible, the patient had an
implant-supported gold alloy prosthesis.
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Figure 10 Patient 3: after abutment connection, the abutments
were protected by customized larger healing caps to prevent
overgrowth of soft tissue around the abutments.

Figure 10). Two titanium frameworks were cast as two
separate bars on the four abutments,” and because of
the need for a rigid supra framework in limited space,
the third piece of framework was cast in cobalt chro-
mium (Wirobond® C, Brego, Bremen, Germany). The
construction was completed by laser welding of four
keepers (Maxi Insert Keeper, Technovent Ltd) to the
supra bar, and it was connected in 2004 as described for
patient 1. The patient had natural teeth and fixed dental
prostheses in the mandible.

RESULTS

One implant was found loosened in patient 3, and two
facial implants in patient 1 were lost. These three

implants were removed before prosthetic connection.
The mean bone loss for all three patients after 5-year
follow-up was 0.52 (SD 0.73) mm.

The patients required few appointments to main-
tain the obturators with exception of the first year,
and the frequency of problems during follow-up was
low (Table 3; Figure 11). The patients reported no
complaints about persistent pain, speech, air leakage, or
mastication.'>”” Good oral hygiene access was obtained,
and mucosal problems were rare. No framework or
obturator failed during follow-up. During the 7-year
follow-up, patient 1 changed his nose prosthesis once a
year because of wear and color changes.

Patient 2 died 9 years after the first implant retained
construction was delivered, and 17 months after the
three-piece gold alloy bar and magnetic retained obtu-
rator was inserted. Patients 1 and 3 are functioning well
85 and 57 months, respectively, after completion of the
prosthodontic treatment.

DISCUSSION

This communication reports an overall good treatment
result, and despite the limitations of implant positioning,
the aesthetic and functional demands were fulfilled.
Effective obturation requires close cooperating and

TABLE 3 Patient-Related Complications and Maintenance Requirements During Follow-Up After Placement of

Magnetic Retained Obturators (Number of Occasions)

Leakage Acrylic/Veneer Mucosal Soft Tissue Reline Reline New

Year Patient Visits Liquid Fracture* Compl." Ulcers* Clinic Laboratory Magnets
1 1 5 2 — — — — —

2 11 7 — 2 3 7 1 —

3 9 1 1 1 — 2 —
2 1 1 1 — — — — — —

2 1 1 — — — — — —

3 5 — 2 — — — — —
3 1 1 — — — — — — —

3 4 — 1 1 — — — —
4 1 1 — — — — — — —

3 3 — 1 1 = = = =
5 1 1 — — — — — — —

3 2 — — — — — — —

1 3 — — — — — 1 1

1 1 — — = = = = =

*Treatment: laboratory mending of the acrylic (four occasions) and a new tooth (one occasion).

"Treatment: cleaning instructions and/or chlorhexidine treatment.
“Treatment: grinding the acrylic on the obturator.
Number of visits each year is also presented.



Figure 11 Patient 3: mucosal inflammation around an
abutment, treated with chlorhexidine.

careful planning between the very well-trained special-
ized surgical and prosthetic teams' to guarantee suc-
cessful treatment. However, research on maxillofacial
prosthodontics contains few strictly scientific studies in
the prosthetic field."*!*'** The great variety of maxillec-
tomy defects and low patient numbers are usually
presented as “case reports,” as in this report.>*>*2
Therefore, prosthetic treatment decisions on this patient
group must be based on low levels of evidence, mainly
from case reports, expert statements, and consensus con-
ferences. The two-stage surgery'® protocol was the first
treatment alternative because of no available scientific
literature on the early loading concept in this patient

1029 in oral

group. Furthermore, implant survival rates
tumor patients are lower due primarily to five causes: lack
of primary osseointegration, acute inflammation, bone
loss, biomechanical overload, and tumor recurrence.”
This report presents early loss of one dental implant,
probably because of lack of primary osseointegration in
very thin bone. However, no implant was lost after rigid
framework connection, and the risk of biomechanical
overload of tilting implants decreased.”' More knowl-
edge about the time for loading in this specific patient
group is needed, especially as several studies report
increased implant failures in patients with tumors, radia-
tion, and zygomatic implants.'®'*?*°

Because of over-projection of the implants and the

cranial base, the bone loss was difficult to register. With
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available methods, however, low levels of bone loss were
registered for all three patients, and few implant sites
had mucosal problems.

Patient 2 had a history of a fractured implant, and
it is reasonable to assume that the risk is higher with
external bending load on the implant and the frame-
works than in conventional treatment.’® Therefore, all

biomechanical considerations®!

must be performed,
and the weakest point should be the attachments,
veneers, or an internal (framework) screw joint, not the
implant itself.

The present patient group needed few appointments
for maintenance during the first follow-up years.
However, liquid leakage was a problem the first year,
with several relining appointments. This is required more
often for patients with maxillary defects than for com-
plete denture patients, because of the large defects in
which tissues are subject to change.! Acrylic fractures
were also common' in one patient because of limited
space for the material. Magnets were used as attachments
because of their small size and strong attractive forces
which allowed their incorporation into the obturators
without being obtrusive in the mouth, as discussed by
others.” Furthermore, a rigid bar” attachment spanned
the implants, and the magnets were placed in contact
with the bar instead of individual keepers on the
implants.'* Accordingly, the magnets were changed only
once in one patient at year 6, because of loosening,'* a
favorable result compared to damaged clips or technical
complications with matrix retainers.”>*

Retrievability for repair and visual inspection was
ensured through the screw access in the three-piece
framework. This is discussed elsewhere” as an impor-
tant consideration for delivering quality and patient-
based treatment outcomes.

Current, rapid digitization means that future treat-
ment concepts for this patient group will probably
involve virtual three-dimensional planning recently
described.”?

CONCLUSION

Within the limitations of this report, dental implants are
useful for rehabilitation of total maxillectomy patients,
and a three-unit, screw-retained, implant-supported
framework with maxillary obturator retained by mag-
netic attachment is a successful treatment concept for
this patient group.
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