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Prosthodontic Management of a
Combination Transosteal/Endosteal
Implant Reconstruction:

A Clinical Report

Glenn J. Wolfinger, DMD,* Gary S. Rogoff, DDS, MS, T
Jeffery A. Harrison, DMD, ¥ and Julie Oliverio Callum, DMDS§

This is a clinical report of a patient who was not referred for prosthodontic evaluation and
treatment until after undergoing Branemark endosseous implant placement to supplement the
previously existing mandibular staple bone plate implant. This supplemental treatment was the
surgeon’s attempt to resolve the patient’s complaint of loose dentures. Creativity with implant
biomechanics and prosthodontic design were necessary to restore the patient, in a pradictable
manner, to normal function. A fixed, detachable cast overdenture bar rigidly connected to all the
implants was constructed utilizing resilient attachments to retain the tissue-supported mandibular
overdenture. A presurgical prosthodontic evaluation could have averted many of the problems
encountered with treatment. More effective conventional prosthodontic treatment may have

resolved the patient’s complaints and eliminated the need for additional implant placement,
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HE MANDIBULAR STAPLE hone platc was

developed by Dr. Irwin Small in 1968." [t is an
implantable orthopedic device inserted through the
inferior border of the mandible and was designed 10
assist in Lhe restoration of function of the cdentulous
atrophic mandible,

The system recommends allowance for some ver-
tical movement of the deniure, The original pros-
thetic design involves the use of stress-direciing
attachments connected to the transosteal pins, pro-
viding stability for the removable denture and gain-
ing support [rom the underlying tissucs.
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Vertical compressive forces are undesirable against
the mandibular staple bone plate” If the prosthetic
treatment vertically overloads the superstructure, it
is possible {0 cause the staple to cxtrude. Small
attributed a 7% incidence of stress lovsening to
vertical overloading.®

The mandibular staple bone plate is classified as a
transosteal dental implant. Endosteal dental im-
plants are devices placed into the alveolar and/or
hasal bone of the mandible or maxillae transecting
only one cortical plate.? Although many early studics
showed varving degrees of success with endosteal
dental implants, it was not until Briinemark’s siudies
that the scientific community began te see predict-
able results accuratcly reported. The discovery of
osseointegration has allowed for the construction of’
rigidly designed hixed implant restorations hecausc
of the firm anchorage that is possible.®

In 1966, Albrektsson stated, “to date we have
found only two dental implant systems that meel our
critcria (for success): the Brinemark osseoinie-
grated screw and the Small transosteal staple. Both
these systermns have presented acceptable long-term
(10 years) results that have been based on the
outcome of each and every inseried implant.”® Al-
though many other systems today may meel or
surpass that criterion for success, these two systems
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have continued to show predictably acceptable re-
sults.

The recommended prosthetic designs are differ-
ent for the transosteal and endosteal dental implant
systems, In 1992, Balshi described a casc in which
endasseous dental implants were used to trcat a
paticnt in whom a transosteal pin of a mandibular
bune staple implant had lractured. The final restora-
tion was supported by the endosseous implants only,”

This article will describe the prosthetic treatment
of a patient with transostcal and endosteal dental
implants that will be used in combination in the final
restoration.

Patient Evaluation
and Treatment

A 62-ycar-old white woman not previously seen by
the authors was referred for prosthodontic reconstruc-
tion 10 months after undergoing placement of three
3.75 X 7-mm Brinemark endossecus dental im-
plants between the two transosteal pins of a five-pin
mandibular staple bone plate. Four Branemark jm-
plants (one was 3.75 X 10 mm, onc was 3.75 X 13
mm, and two were 3.75 X 15 mm} were placed in the
upper jaw in conjunction with an illiac crest bone
graft (Fig 1), The paticnt had complained te the
surgeon about the lack of stahility of the maxillary
conventional deniure and the ball aitachment—
retained overdenture on the mandibular staple bone
plate implant, The surgeon decided to place the
maxillary implants to rctain an overdenture and the
three mandibular implants te provide enough sup-

Figure 1. Close-up view of panoramic radiograph show-
ing placement ol three Brinemark-style endosseous dental
implants in between the iransosteal pins and superior to
the retentive pins of the previously placed mandibular
staple bone plate. Note placement ol ball attachments too
high on the transostcal pins, with threads exposed subgin-
givally,

Figure 2. Illustraiion showing sec-saw—type loading found
in a U-shaped fixed detachable prosthesis supported by
anteriorly placed endosseous implants with posterior exten-
sions {cantilevers), Posterior implants correspond to the
fulerum of the sec-saw and receive compressive force,
whereas the anlerior implants receive a tensile force.

port for a mandibular fixed implant—supported resto-
ration.

The patient’s medical history included high blood
pressure, arthritis, and a psychiatric disorder. Intra-
oral examination showed xerostomia, most probably
associated with the patient’s history of taking Prozac
{fluoxetine hydrochloride; Eli Lilly and Co., India-
napolis, IN) and diuretics.

According to Rangert,? the U-shaped prosthesis
for the edentulous mandible supported by anteriorly
placed implants and with posterior extensions (canti-
levers) simulates the loading of a “see-saw.” The
posterior implant corresponds to the fulcrum of the
see-saw (receiving compressive force), whereas the
anterior implants will absorb a tension foree® (Fig 2).
The crucial parameter is the cantilever length rels-
tive to the interimplant distance between the ante-
rior and posterior implants.® Because of the detrimen-
tal compressive forces that would be exerted through
the transosteal pins to the mandibular staple bone
plate implant with a fixed implant-supported design
{Fig 3), the decision was made to construct an
implant-retained overdenture utilizing the edentu-
Ious areas for tissue support. According to Helfrick et
al,!® the most lrequent complication that requires
temoval of the hone plate is loosening accompanicd
by extrusion of the implant. This can be prevented by
proper prosthetic reconstruction that avoids placing
verlical stresses on the staple and assures that the
mandibular denture is tissue-borne. ' By the type of
design chosen, we could use all of the available
support and best manage the surgeon’s placement of
additional implants.

- Prosthodontic evaluation of the patient showed
unsatisfactory design of the maxillary and mandibu-
lar denturcs and improper placement of ball attuch-
ment abutments on the mandibular staple bone
piate. The maxillary denture showed inadequate
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Figure 3. lllustration showing see-saw-Lype loacling, which
would be found in a U-shaped, fixed, detachable prosthesis
supported by the implants of this patient. With this type of
design, the transosteal implants, acting as the fulerum off
the see-saw, would reccive compressive forces thal arc
coniraindicated in this system. Compressive lorces may
cause extrusion of the mandibular staple bone plate.

extension and lack of a functional postpalatal seal.
The mandibular denture horders were generally
undercxtended and did not cover the retromolar
pads. The transosteal pins of the mandibular bone
staple implant were underreduced, which led (o
placement of the ball attachment abutments 100
high on the pins (Fig 1). This could result in an
unfavorable mechanical silualion in retaining the
mandibular overdenture. Simons and Hanks found
the problemn of overexiended pins to lead to a
repeated fracture of the mandibular denture base
because of inadequate space for proper thickness of
acrylic resin.'' Fyven worse, this could lead to fracture
of the transosteal pin itself becausc of the increased
length of the lever arm.

Because of financial limitations, Brinemark ball
attachmenlt abuttnenls were connected to the two
maxillary canine area implants. ITealing abutmernts
on the anterior implants would function as vertical
stops for the maxillary ballretained implant over-
denture.

The five mandibular implant posts were con-
nected with o fixed detachable bar, incorporating
nonrigid atiachments for an implant-retained, tissue-
supported overdenture. To gain maximum stability
and to incorporate all available implant support,
tapered abutments capable of accepting a screw-
rctained prosthesis (straight-sleeved nut and screw;
Hall Surgical, Carpinieria, CA) were selected for the
transosteal pins. The ball atlachment abutments
were removed from the transosteal pins. The pins
were reduced in height, using a diamend bur in a
high-speed handpiece with water irrigation, and then
the tapered abutments were placed (Fig 4},

A combination open and closed tray impression
technique was conducted on the mandibular arch.
Because of the severe divergence between the trans-

osteal pins and the endosseous implants, the decision
was made to sclect the abutments for the endosscous
implants in the laboratory. Screw-retained, fixture-
impression copings (impression coping, titanium,
complete with guide pin; Nohelpharma USA, Chi-
cago, 1L} werc used on the Brinemark implants,
whereas plastic impression sleeves (straight-sleeve
nut transfer copings; Hall Surgical) were picked up
from the tapered abut ments on the transosteal pins.
The maxillary impression was obtained using the
closed tray technique.

Wax trial dentures were constructed and evalu-
ated intraorally. Buccal and lingual indexes were

Figure 4. (A) Vicw showing placement of the right
side~tapered abutment after reduction in the height of the
transosteal pin and the exposed threaded transosteal pin
left sicle: afrer reduction in height but before placement of
the tapered abutment. Healing abutments are in place on
Briinemark-style cndosseous implants, {B) Close-up view
of a panurarnic radiograph showing Branemark ball atrach-
ment abutments on maxillary posterior implants, healing
abutments on anterior maxillary implants, tapered abut-
ments on mandibular transosteal pins, and healing abut-
ments un anleriorly placed Brinemark-style endosscous
implanisin the mandible.
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then made for the mandibular master cast to aid in
the fabrication of the overdenture bar within the
confines of the mandibular denture as established in
the wax trial denture,

Screw-retained plastic sleeves (retrievable wax-up
and occlusat screw, Hall surgical) were used for the
transosteal-1apered abutmenis. Castable plasiic non-
hexed UCLA abutment sleeves (UCLA-type abut-
menl/UCAB2; Implant Innovations, West Palm
Beach, F1.} werc used lor the cndosteal implants to
begin correction of the severe facial angulation and
divergence from the transosteal pins at the implant
fixture level and to reduce ihe bulk of the lacial
aspect of the bar and overdenture (Fig 5).

ERA attachments (APM-Sterngold, Attleboro,
MA} were incorporated into the plastic overdenturc
bar pattern. Two overdenture-style attachments were
placed anteriorly on the bar, and two partial denture-
style attachments were placed off the distal aspeci of
the bar, The attachments were placed perpendicular
to the midlinc of the mandibular denture (o allow for
proper rotation in design (Fig 6). The mandibular
denture was allowed to rotate with its fulcrum on the
posteriorly placed partial denture-1ype attachments,
whereas the anteriorly placed overdenture-type at-
tachments resist movement of the mandibular den-
turc away [rom the bar when force is applied poste-
riorly,

Clearance for the bar and attachments was visu-
ally confirmed when the wax trial denture was placed
on the master cast, and the bar was viewed through
the lingual window created in the denture (Fig 7).
After accuracy of the casting and clearance for the
denture and atiachments were confirmed, the den-
ture wax-ups were completed and the dentures were
flasked and processed (Tig 8).

Figure 5. Occlusal view of master cast with screw-
retained castable plastic sleeves on transosteal tapered
abutments and plastic castable nonhexed UCLA abutment
sleeves for Brianemark implants, Note the severe diver-
genee between the transosteal and endosteal implants,

Care was taken to avoid contact of the mandibu-
lar uverdenture with the gold bar on arcas other than
the four ERA attachments. Pressure-indicating paste
was used in the laboratory and again intraorally to
detect and remove any interferences. Such interfer-
cneces would negate the nonrigid function of the ERA
atiachments and provide a rigidly attached mecha-
nism, which might be detrimental 1o the system.

The gold bar was then secured into place intra-
orally (Fig 9). The distal cxtension portions of (he
mandibular overdenture were relieved, and a labora-
Lory recline procedure was initiated to provide for an
even morc accurale fit for the mandibular overden-
turc. After ihe lower reline was completed, it was
adjusted and delivered. The maxillary denture was
also tried and adjusied accordingly lor delivery. The
patient functioned comfortably and had excellent
retention of the maxillary denture for scveral weeks
without activating the ball attachments. Proper bor-
der extensions and the presence of a postpalalal seal
made this possible. The ball attachment housings
were then picked up and transferred to the denture
intraorally using GC pattern resin (GC America, Inc,
Chicago, IL) through windows created in the denture
aller all soft tissue irritations were adjusted accord-
ingly and the patient was comfortable. Occlusion was
adjusted in centric relation occlusion and in all
excursive movements (Fig 10).

Comparison of the previously and the newly made
mandibular dentures shows the proper exiension
achieved in fabricating the new denture (Fig 11).

The patient has been followed up closely for the
past 26 months, since the delivery of the prostheses.
Initially, weekly recall visits were focused on relieving
tissue soreness and climinating occlusal discrepan-
cies, The patient repeatedly complained of the feel-
ing of an occlusal prematurity in the right premolar
region even after adjustments were made and deemed
clinically acceptable by the operators {authors). This
feeling may be attrihuted in part to the patient’s lack
of neuromuscular coordination, which impeded the
registration of an accurate centric relation record,

Fxamination at the 6-month recall showed that
the prosthetic screw on the right-side transosteal
abutment had become loose and had been lost
without the patient noticing. The screw was replaced
but subsequently became loose and was lost again,

The patient was nol satisficd with (he amount of
retention offered by the lowest retention level of
attachments, the white ERA male attachments. The
next level of retention, the orange males, were
placed at the day of activation of the maxillary ball
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Figure 6. {A) Occlusal and (B) facial views of completed screw-retained acrylic pattern on master cast, showing two ERA
overdenture-style atiachments on the anterior section of the patrern and two partial denture style attachments ofl the
distal portion of the pattern. Atiachments were placed perpendicular 1o the midline of the lower denture to allow tor proper
rotation.

attachments. In the operators’ opinions, these of-
fered excellent retention and stability, although the
patient desired even more. Al 6-month recall, the
blue males, the third level of retention, were placed,
and at l-year recall, the fourth and final level, the
gray males, were placed, The denture presently hasa
very high degree of retention with which the patient
is now satisfied. Radiographically, the bone response
to the mandibular implant rehabilitation appears
excellent {Fig 12).

Discussion

Dental professionals should listen to the patient’s
complainis, recognize the etiology of the complaint,
and attempt to resolve the problem in an cfficient
manner. Prosthodontic cvaluation is necessary be-

Figure 7. View through lingual window created in the
mandibular wax trial denture showing adequale clearance
for the gold overdenture bar and components.

fore the surgical placement of dental implants, espe-
cially if the patient’s complaints are of a prosthodon-
tic naturc. Dental implant placement is not the cure
for poor prosthesis design.

For this particular patient, adjusting the height of
the transosieal pins and redesigning the maxillary
and mandibular dentures might have resolved the
patient’s complaints of loose dentures. The transo-
steal pins could have been adjusted by removing the
ball attachment abutments and reducing the height
of the pin enough so the collar of the ball attachment
abutmenis could be placed at the level of the osscous
crest. This would have (1) reduced the possibility of
soft-tissue irritation created by the exposed threads,
(2) improved hygiene measurcs, (3} reduced the risk
of denture and iransosteal pin fracture, (4) reduced
the fulcrum created on the pins, and (3) increased
the stability of the overdenture. If after this adjust-
ment implani surgery was still indicated, presurgical
prosthodontic treatment involving fabrication of sur-
gical guides would have aided in proper implant
positioning and angulation.

Recognition of the biomechanical limitations of
an implant systemn are necessary before treatment.
The patient was expecting a fixed prosthesis to be
fabricated; however, it appeared to be contraindi-
cated from a biomechanical standpeint. If a fixed
implant prosthesis had been desired, placement of
endosscous implants posterior to the transosteal pins
after an inferior alveolar nerve-repositioning surgery
would have been indicated.

To the authors’ knowledge, no reports exist that
combine a transosteal implant with cndosteal im-
plants. The design chosen was that of an implant-
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Figure 8. (A) Facial view of casted gold overdenture bar screw retained to the master cast with plaster block-out of screw
slots, screw aceess holes, and undercuts in implant overdenture bar. The block-out will (acilitate removal of the denture
from the bar after processing. Note: the perpendicular alighment of attachments to the line on the master cast, which
indicaies the midline of the mandibular denture. (B) View of underside of the processed mandibular denture showing the
four black processing analogues, which when removed will create receptor sites lor the FRA prosthetic attachments,

Figure 9. Facial vicw showing both maxillary and man- Figure 11. Comparison of the paticnt’s previous den-

dibular implant components. ture (/g#) and the newly made denture (right) shows the
proper denture border extensions achieved in fabricating
the patient’s new dengure.

Figure 12. Close-up view of the anterior section of the
panoramic radiograph 18 months after prosthedontic reha-
Figure 10. Facial view of completed maxillary and man- bilitation. Thus far the osscous response has heen satisfac-
dibular deniures in centric relation—occlusion position, tory.
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retained, tissue-supported, resilient overdenture. Use
ol resilient attachments, along with thecir proper
placement, was cssential to provide for a nonrigid
design.

In regard to treatment of the maxilla, the patient
had complications after the iliac crest bone grafiing
procedure that affccted her gait and made her re-
liant on a canc to walk. Because of financial limita-
tions, Lhe suggested treatment of the maxilla with a
connecting bar was declined by the patient. A gold
har connecting the four maxillary implants would
have been preferred to the design uscd with two ball
attachments and two healing abutments to rigidly
Join the four implants for better force distribution to
the implants and better stability of the prosthesis.

The excellent retention of the newly fabricated
maxillary conventional denture with proper exten-
sions and the presence of 2 morc functional postpala-
tal seal dispuled the need for the bone grafting and
implani placement in the maxilla. Proper border
extensions of thc mandibular denture, covering of
ithe retromolar pads, and reduction in the height of
the transosteal pins may have provided a similar
effect in the mandible.

The numerous postdelivery appointments that
were necessary to adjust occlusal discrepancies may
be attributed in part to the patient’s lack of neuromus-
cular coordination, which impeded the registration
of an accurate centric relation record,

The repeated loosening and loss of the lower right
Hall prosthetic-retaining screw is perplexing becausce
clinically and radiographically the bar fits well. This is
the side, however, on which ihe paiient has com-
plained of premature occlusion. It is possible that the
paticnt may chew exclusively on this side or have a
parafunctional habit concentraling more stress on
ihis side.

The paticnt’s sensc of progressively decreasing
retention may be maore realistically due to the wear
ol the plastic attachments themselves. The authors
are aware of other patients using ERA attachments
in whom rapid wear and need for lrequent replace-
ment has occurred. Initially, the patients like the
level of retention achieved, but as time gocs on and
the attachments wear, paticnts become dissatisfied
with the retention of the overdenture. As with all
types of overdenturc attachment systems, the pa-
tient should be made aware of the need lor and cost
of maintenance involving replacement of the attach-
ments at various intervals throughout the lifetime of
the overdenture.

Prosthodontic evaluation is essential Lo avert sur-

priscs in implant trcatment. Without a well-designed
plan for the final restoration, it is difficult for ihe
surgeon Lo provide the oplimal foundation for biome-
chanical support. Communication between the sur-
geon, the prosthodentist, and the patient during
treatment planning is mandatory and will improve
the results of prosthodontic reconsiruction.

Summary

A clinical report was presented of a patient who was
first seen for prosthodontic evaluation and Lrealment
aller endosteal implants were placed between the
iransosteal pins of a mandibular staple bone plate
implant. Recognition and efficient treatment of the
cause of the paticnt’s complaint is advisable. There is
a need for evaluation by the prosthodontist when the
patient presents with a complaint ol prosthodontic
origin, Conventional prosthodontic treatment may
have averled the additional surgical intervention.
Preoperative prosthodontic evaluation is necessary to
inform the paticnt of the options for reconstruction
and the fee for such treatment, as well as 1o plan the
design lor surgical placement,

Knowledge of implant biomechanics and prostho-
dontic design were necessary to restore this patient
to acceptable function without risk to the supporting
implants. A fixed, detachable gold implant overden-
ture bar was constructed incorporaling recepior siies
for resilient atlachments that will relain the tissue-
supported overdenture.
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