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For many vyears the specialties of
periodontics and  prosthodontics
have worked diligently to save den-
fiions suffering from advanced
stages of periodontal disease. Peri-
odontitis, with advanced levels of
bone loss and tooth mohilities, has
plagued patients and dentists alike.
Even when periodontal surgical ther-
apy has been used to eliminate ac-
tive acute and chronic disease proc-
esses, the mobility of the remaining
dentition frequently requires prostho-
dontic splinting to create stability. Tra-
ditionally, o prescription for conven-
tional fixed prosthodontics as a ve-

* Presented at the combined meeting of
the European Prosthodontic Society and
the first meeting of the International Col-
lege of Prosthodontists, Oxford, England,
September 1986, and the first meefing of
the Academy of Ossecintegration, Chi-
cago, April 1986.

* Diplomate, American Board of Prostho-
dontics, Prosthodontics Intermedica, In-
stitute of Facial Esthefics, 467 Pennsyl-
vania Avenue, Fort Washington, Penn-
sylvania 19034.

hicle for both footh replacement and
stabilization of mobile teeth is re-
quired for patients with advanced
periodontitis. Either single full-arch
castings, sectional castings with
precision attachments, or complex
telescopic fixed partial dentures have
been constructed using teeth with ad-
vanced mobility patterns as the sup-
porfing abutments. Patients undergo-
ing this form of periodontal-prostho-
dontic reconstruction frequently re-
quired extensive endodontic therapy
in addifion to the prosthodontic and
periodontal treatment. In many in-
stances, the long-term prognosis for
these complex rehabilitaiions was
guarded, at best, and relied heavily
on frequent periodontal maintenance
and superb pafient cooperation.

With the use of the osseocintegra-
fion process as developed by Bra-
nemark et al,'* new avenuss of ther-
apy are now available for patients
suffering the ravages of advanced
periodontal disease. Although the
Branemark process of osseocintegra-
tion using titanium implanted fixtures
has been intended for the restoration
of the edentulous patient, exirapo-
lating the application of this process
has been successiully applied fo po-
tients with advanced periodontal dis-
ease.®

The purpose of this paper is to dis-
cuss the philosophy ond illustrate
through various patient freatments the
concept of managing the periodon-
tally compromised dentiion through
the use of the Branemark method of
osseointegration. The objective of
following such a philosophy is to ul-
timately provide patients with sound
prosthodontic and surgical care by
(1) following sound biomechanical
principals; (2) preserving the moxi-
mum amount ot healthy supporting
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tissues; (3} permitting the patient to
continue normal daily aclivities and
oral function during freaiment; and
(4) providing the pafient with a den-
fition that is comfortable, funclional,
stable, and esthetic after the cctive
tfreatment program.

Treatment classifications

The treaiment of the periodontally
compromised denlition using the os-
seointegration process might be ca-
tegorized into three major therapeutic
classifications. These classifications
can be briefly described as follows.

Class 1@ Traditional Brénemark
method. The traditional Branemark
method of osseocintegration com-
pletely replaces all of the hopeless
teeth with a fissue-integrated pros-
thesis. In this classification, the patient
may be required o avoid the use of
the temporary removable denture for
1 to 2 weeks following the surgical
fixture installation.

Class i: Modification of the Bra-
nemark method. This method is used
to stabilize periodontally compro-
mised and mobile teeth by spliniing
these teeth to osseointegraied fix-
tures. This classification uses a fissue-
integrated prosthesis, which also in-
corporates and siabilizes mobile
abutment teeth.

Class ll: Modification of the Brg-
nemark method. This method pro-
vides complete replacement of the
periodontally hopeless dentition with
an osseointegrated fixed prosthesis,
without rendering the patient totally
edentulous prior to the delivery of the
fissue-integrated  prosthesis. When
this methed is used, the patient is at
no time required to wear a remova-
ble prosthesis.
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In order to illustrate the philosophy
and explain the freatment procedures
in greater detail, selected patient his-
tories will be used. Each of the fol-
lowing three patients represenis one
of the above freatment classifica-
fions.

Class |: The traditional Bréanemark
method

The patient was a 48-year-old man,
in good general health, who had re-
ceived o periodontal prosthesis 15
years earlier (Fig 1a). The existing
maxillary and mandibular acrylic res-
in veneered fixed prostheses exhibit-
ed moderate discoloration of the [ac-
ings. The gold occlusal surfaces had
maintained the occlusal vertical di-
mension, although severe wear fac-
els were present in the canine and
premolar areas. Clinical examination
of the abulment feeth showed ex-
cessive amounts of plaque accu-
mulation, Edematous and inflamed
gingival tissues, as well as heavy cal-
culus deposits, were present on both
the prosthesis and the natural teeth
(Figs 1b and 1¢}. Clinical evaluation
of the dentifion indicated that a mul-
titude of infrabony pockets exceeded
12 mm in depth. Widespread sup-
puration and lack of attached gingiva
around potentfially key abutment
teeth also confirmed the diagnosis of
advanced periodontitis. Radiograph-
ic examinafion revealed severe bone
loss around the remaining natural
dentition (Fig 2).



11

Fig 1a The patient’s original acrylic resin Fig 16 Right buccal view. Fig lc  Left buccal view.
veneered splints in centric occlusion.

Fig 2 Preoperative complete mouth radiographs showing advanced periodontitis in the maxillary and mandibular arches,
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Diagnosis: Advanced Periodontitis,
maxilla and mandible.
Prognosis: Hopeless (for
teeth).

Tentative freatment plan: The tradi-
tional method of osseointegration to
create a fissue-integrated prosthesis
using an immediate complete re-
movable denture as the interim pros-
thesis.

All tentative treatment plans con-
sist of four phases.” These are de-
fined in the following manner:

Phase [, Preliminary treatment. This

natural

involves elimination of acute patho-
logic conditions, followed by stabili-
zation of occlusion with provisional
restorations.

Phase If. Reevalugtion. This phase
allows completion of surgical pro-
cedures, healing, and confirmation or
modification of the treaiment plan.

Phase lIl. The tinal prosthesis, ie,
tissue-infegrated prosthesis.

Phase IV. Maintenance and dis-
ease control.

In phase |, the presurgical pros-
thodontic freatment provided for this
patient required the removal and
temporary replacement of all of the
remaining hopeless teeth. This was
accomplished through the use of an
immediate complete removable den-
ture (Fig 3). The complete elimination
of all pathology through the removal
of the remaining hopeless teeth and
their associated periapical ond peri-
odontal abscesses is essential for
complete hedling to occur. This is
necessary before fixture installation.
Soft tissue pathology requires a min-
imum 1-month healing period. In pa-
tienis exhibiting advanced periodon-
fitis, 6 to @ months of additional os-
seous healing is recommended be-
fore fixture installation. During this
healing period, the patient may con-
tinue to wear a fransitional denture
that is frequently relined with resilient
tissue-conditioning materials (Fig 4).

Following fixture installation, o 3-
to 4-month healing period is neces-
sary for osseointegrafion. Following
the precepts of the Brénemark meth-
od, the second surgical procedure
(the abulment connection) was per-
formed. Immediately following the
connection of the abutment eylinders,
the patient was provided with a con-
version prosthesis.
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In this example, the provisional, or
inferim, removable denture was mod-
ified in the area of the jow anchorage
units (Fig 5). Protolype stainless steel
cylinders with bar-wings used with
acrylic resin splinting created a pseu-
dosubstructure  framework for the
conversion prosthesis (Fig 6). Rubber
dam waos used to isolate the incision
line while the soft acrylic resin joined
the winged cylinders (Fig 7). It is im-
portant to note that adequate relief
of the denture around the prosthetic
components is essential to permit the
replacement of the provisional den-
fure without interference with the gold
cylinders or the fitanium abutment
conneclors. Centric relation was ver-
ified prior fo connecting the splinted
cylinders to the provisional denture.

The ridge-facing view of the con-
version prosthesis immediately after
the cylinder pickup procedure (Fig
8a) showed voids in the acrylic resin.
Brass abutment analogs were in-
stalled with long loboraiory guide-
pins in order to protect the abutment
face of the prosthetic cylinders (Fig
8b) when additional acrylic resin was
added around the occlusal aspects
of the guidepins as well as fo voids
present around the brass analog.
Once the acrylic resin had hardened,
the guidepins and brass analogs
were removed. Flanges on the ridge-
facing side were then removed, and
the denture was streamlined into the
conversion prosthesis (Figs 9a and

ob).



13

Fig 4  Soft tissue relign after ? months of

Fig 3 Wax-up for the immediate man-
poslextraction healing.

dibular denture.

Fig 6 Steel bars connected to the pros-
thetic gold cylinders will function as acrylic
resin splinting bars and as a substructure
the conversion prosthesis.

Fig 7 Rubber dam protects the incision
line while the bars and copings are
joined with acrylic resin.

Fig 8b  Brass abutment analogs are in-

The ridge-facing view. The con-
stalled prior to the addition of acrylic

version prosthesis shows numerous voids
requiring additional acrylic resin.

Fig 5 Llingual reduction of the immediate
provisional mandibular denture in prepa-
ration for the conversion prosthesis.

Clinical installation of the conver-
sion prosthesis should include re-ver-
ffication of the occlusal vertical di-
mension as well as cenfric occlusion
and lateral movements. In addition,
this prosthesis should be designed to
provide adequate space for appro-
priate plaque control.”

After the occlusal vertical dimen-
sion and the interarch occlusal rela-
tionship were confirmed, the conver-
sion prosthesis was fastened to the
master cast to record the occlusal
vertical dimension during the arficu-
lation process (Fig 10). Clinically, this
typical fissue-integrated  prosthesis
uses the “highwater design” to en-
sure adequate room for oral hygiene
maintenance not only between the
gold substructure and the mucesal
tissues, but also interproximally be-
tween the fitanium abutment cylinders
(Fig 11}.

“The International Journal of Periodontics and Restorative Dentistry” 2/1988
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Figs Pa and 96 Complete reduction of the buccal and lingual flanges. All excess acrylic resin is removed and the conversion pros-
thesis is polished.

Fig 10 Conversion prosthesis used to record occlusal vertical Fig 11 The aditional Branemark fissue-integrated prosthesis
dimension during the arficulation process. showing highwater design for easy oral hygiene maintenance.

“The Internationel Jounal of Periodontics and Restorative Dentisty” 2/1988
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Fig 12 Preoperative radiographs show

maoderate to advanced periodontitis. Note

the fractured maxillary anterior splint.

Class Il: Modification of the Brane-
mark method

The second classification of treatf-
ment for the periodontally compro-
mised dentition is based on siabiliz-
ing periodontally mobile teeth using

osseointegrated fitanium fixtures. The

patient used to illustrate this proce-
dure was a 51-year-old woman in
excellent general health. She pre-
sented with an existing maxillary fixed
prosthesis fractured at the midline.
The prefreatment periapical radio-
grophs showed severe bone loss sur-
rounding all of the maxillary teeth (Fig

12). Radiographic examination indi-
cated that the maxillary right molar
had lost all bone support. The max-
illary teeth all exhibited advanced
mobility. The mandibular arch had
been restored with an acrylic and
gold fixed partial denture in the right
posterior quadrant (Fig 13). Radi-
ographically, this arch exhibited a

significant loss of alveclar supporting

bone associated with the anterior
teeth. Posterior radiographs evi-
denced molar bone loss.

Fig 13 View of the mandibular arch with
an acrylic resin veneered fixed prosthesis
in the right posterior quadrant.

Diagnosis: Maxillary arch — multiple
missing teeth, advanced periodonti-
fis, a fractured anterior prosthesis with

significant tooth mobility.

Mandibular arch — moderate to
advanced periodontitis with severe
bone loss and tooth mobility.
Prognosis: Maxillary arch — poor to
hopeless.

Mandibular arch — multiple hope-
less teeth, some moderately mobile
teeth capable of freatment.

“The International Journal of Periodantics and Restorative Dentetry © 2/1988
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Fig 14  The four remaining abutment Fig 15 The maxillary complete overden-
teeth affer exiraction sites have complete- ture and mandibular provisional fixed res-
ly healed. toration.

Fig 16a  Mandibular radiographs showing endodontic freatment of the remaining mandibular abutment teeth for a fixed provisional
restoration and the extraction sites immediately following removal of the hopeless feeth.

Fig 16b  Radiographs show complete healing of the alveolar ridge in the exiraction sites prior fo fixture installation.

“The International Journol of Periodentics and Restorative Dentistry ™ 2/1988
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Teniative ireatment plan: Maxillary
arch — immediate overdenture fol-
lowed by a custom complete remov-
able overdenture.

Mandibular arch — tissue-integrat-
ed prosthesis incorporating mobile
abutment teeth.

Phase I: The preliminary treatment

The maxillary arch presurgical pros-
thodontic treatment called for the re-
moval of the remaining molar, re-
duction of the endodontically treated
anterior teeth, and placement of an
immediate provisional complete ov-
erdenture. At the time of delivery of
this prosthesis, the mandibular arch
was simultaneously treated by the re-
moval of all the periodontally hope-
less teeth and the placement of a
fixed provisional restoration {Figs 14
and 15).

The remaining maxillary teeth re-
ceived endodontic freatment to per-
mit a favorable reduction of the
crown:root rafio and to help detfer-
mine the feasibility of maintaining
these teeth as abulments for a final
overdenture, In the mandibular arch,
after initial provisionalization and
healing occurred, the remaining in-
cisor abutment was reevaluated and
deemed hopeless. This footh was
subsequently removed because of its
advanced mobility (Figs Téa and
16b). The remaining mandibular
teeth received endodonltic freatment
prior to final tooth preparation.

Before osseointegration was inifi-
ated, comprehensive periodontal
therapy was performed fo establish
a healthy environment for the existing
natural dentition.

Phase

Adequate soft lissue healing, as well
as residual alveolar ridge healing, is
an essential part of the presurgical
reevaluation  for  osseointegration
procedures (Fig 16b). The mandibu-
lar provisional restoration exhibited a
+2 mobility even after maximum soft
tissue and hard tissue healing had
occurred.

After the healing of the extraction
sites, the Brénemark-type fitanium fix-
tures were installed in the edentulous
areas between and posterior to the
remaining abutment teeth (Figs 17
and 18). The provisional tooth-sup-
ported fixed prosihesis was then
modified, relieving the poniic areas
over the fixture installation sites (Fig
17). This restorafion was then rece-
mented for the remaining healing or
osseoinfegration period.

After 3 to 4 months of healing and
osseointegration, the provisional res-
toration was removed and the fita-
nium abutment cylinders were con-
nected. It was unnecessary to incor-
porate the prosthefic gold cylinders
into the provisional prosthesis since
adequate retention could be provid-
ed by temporary cementation to the
abutment teeth.

Initiclly, clearance must be provid-
ed to permit resealing of the provi-
sional restoration without impinge-
ment on the abuiment connectors
(Fig 19). The provisional prosthesis
received additional stability when the
prosthetic gold cylinders were put in
contact via o reline of the pontic
areas (Figs 20 and 21). It is imper-
ative to radiographically verify the
adaptation of the abutment cylinders
to the fitanium fixtures following the
abutment conneclion procedure (Fig
22).

Axial alignment of the bone an-
chorage units is exiremely imporiant
in producing a functional prosthesis.
Esthetic, as well as functional, com-
plicafions arise when fixture angula-
tions are malposed (Figs 23 to 27).
This example demonstrates o strong
argument for the use of specilic sur-
gical guidestints.®

When splinting mobile teeth o os-
seointegrated  fixtures,  telescopic
gold copings should be used over
the abutment teeth (Fig 28). The over-
casting for the fissue-integrated pros-
thesis is cast in a type IV gold or
similar semiprecious alloy. A casting
try-in is essential for verifying the fit
between the telescopic copings and
the overcastings as well as the ac-
curacy to the bone-anchored fita-
nium units (Fig 25). When casting ac-
curacy is verified, the denture teeth
are set for funciion and esthefics (Fig
26). A wox iry-in of the footh ar-
rangement will verify its esthefic ac-
ceptability and patient approval.

“The International Journol of Periodontics and Restorative Dentistry” 2/1988
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Fig 18 (below) Complete radiographic
senes showing fixture placement immedi-
ately prior fo abutment connection sur-
gery.

Fig 17 (rightl Completely healed sur-
gical sites under the anterior ponlics are
the future fixture installation sites.

Fig 19 Abulments connecled to the Fig 20 Soft acrylic resin has been Fig 21  The provisional restoration can

three anterior fixtures require alteration of added to the anierior pontics making be recemented over the remaining abut-

the incisor ponlic area, contact with the prosthetic cylinders. ment feeth. No cement is applied to the
gold cylinders.

Fig 22 Radiographic seres verifies the hit of the titanium abutment cylinders over the osseointegrated fixtures,

“The International Joumnal of Penodaontics and Restorative Denfistry” 2/1988
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Fig 23 Working cast shows malposed fixture angulations in Fig 24 Telescopic copings for teeth 20, 21, 22 and 28 are
relation lo the abulment tooth 28. designed parallel o the long access of the remaining teeth,

Fig 25 Laboratory guidepins are used lo secure the one- Fig 26 Denture teeth are set in wax in preparation for the
piece gold casting fo the brass analogs in order to check the esthefic try-in.

fit over the telescopic gold copings. Note the angulation of

the implant axis.

“The International Journal of Peiodontics and Restorative Dentistry ™ 2/1958
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Fig 27 Completed fissue-integrated
prosthesis shows the distribution of abut-
ment teeth in relation to bone-anchored
fixtures.

Fig 28 Cast-gold telescopic copings are
cemented with zinc oxyphosphate ce-
ment.

Fig 29 The lissue-integrated prosthesis is
secured to the titanium abutments with
gold prosthelic screws. No cement is
used between the overcasting and the
gold telescopic copings.

Fig 30 Postoperative radiographs show the relationship of the periodontally mobile teeth to the osseointegrated fixtures.

The ridge-facing view of this
“perio-osseous prosthesis” showed
the overcasting crowns between the
areas of the bone-anchored units
[Fig 27). Delivery of this prosthesis
followed the traditional Branemark
method of stabilization with regard to
the connection of the prosthesis lo
the abutment cylinders. No cements
were applied between the cemented
telescopic copings and the over-

casting. Any thickness of cement in
this area may inhibit appropriate
metal-to-metal interface of the pros-
thetic gold cylinders to the titanium
abutment connectors. Gold pros-
thetic screws were used to secure the
overcasling to the abutment cylinders
(Fig 29). The screw access openings
were sealed on a temporary basis
for several months using a cotfton
pellet to fill most of the screw cham-
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ber, which was then covered with o
temporary cement. After final delivery
of an ossecintegrated telescopic
prosthesis, the occlusion should
again be verified and adjusted if nec-
essary. The posioperative radio-
graphs [Fig 30} show the distribution
of the titanium fixtures and the natural
abutment teeth splinting the entire
arch.
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Class lll: Modification of the Brane-
mark method

The third therapeutic classification of
freating severely periodontally com-
promised teeth focuses on transition
from the naturally dentate state to the
tissue-integrated  prosthesis  without
relying on a removable appliance.
This classification differs from class |l
in that none of the natural abutment
teeth will remain part of the final
prosthesis. The patient was a 55-year
old woman in good general health
who had a severely advanced peri-
odontally compromised  dentition.
There was a combination of an an-
terior crossbite, extrusion of teeth,
and o posterior bite collopse asso-
ciated with missing and drifting teeth
(Figs 31 to 33). The gingival fissues
demonsirated moderate to severe in-
flammation and edema. The poor
esthetic arrangement was the pa-
tient’s chiel complaint.

Occlusal views of the maxilla (Fig
32) and the mandible (Fig 33) dem-
onstrate the removable appliances
worn by this patient for the past 20
years. Radiographically, advanced
bone loss was evident throughout the
maxillary arch, and moderate to ad-
vanced bone loss was present
throughout the remaining mandibular
dentition. Close inspection of the ra-
diographs indicated that the remain-
ing maxillary molar dentiion had
been severely compromised by bone
loss and furcation complications [Fig
34). These teeth appeared to have a
questionable to hopeless prognosis.

Labial view illustrates anterior

Fig 32 Preoperative view of the maxillary
removable prosthesis wom by the patient

Fig 31b  left buccal view demonstrates
lack of posterior support and unesthelic
prosthetic dentifion.

Fig 33 Preoperative view of the mandibi-
lar removable partial denture replacing
the posterior feeth.

“The International Journal of Periodontics and Restorative Dentistry ™ 2/1988



Fig 34 Preoperative radiographs illustrate
advanced periodontitis in the maxillary
arch and moderate fo advanced pen-

adontilis in the mandibular arch
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Diagnosis: Maxillary arch, primary
considerations — advanced peri-
odontitis, malocclusion, missing teeth,
severe mobility, poor esthefics and
function.

Mandibular arch — moderate to
advanced periodontilis, missing pos-
terior teeth, and moderate mobility.
Prognosis: Maxillary arch — question-
able to guarded at the time of initial
examination.

Mandibular arch — favorable, con-
tingent on advanced periodontal
and prosthodontic treatment.
Tentative treatment plan: Phase | —
presurgical prosthodontics for bath
the maxillary and mandibular arches.

Phase Il — reevaluation consisting
of confirmation or modification of the
tentalive treatment plan based on
procedures performed during the first
phase.

Phase Il — the final restoration,
which is dependent on decisions
made during the second phase reev-
aluation and includes the delivery of
the final prosthesis.

Clinical treatment

During the first phase ol treatment,
presurgical prosthodentic care re-
quired immediate stabilization of the
maxillary dentition with o heat-proc-
essed acrylic resin provisional resto-
ration (Fig 35). Limited orthodontic
tooth movement was necessary to
realign the mandibular remaining
denfifion prior to its provisionalization.
Periodontal therapy was then per-
formed to determine the feasibility of
maintaining some of the maxillary
abutment teeth

The surgically freated orea was al-
lowed to heal, and the phase |l reev-
aluation was subsequently complet-
ed. Considerations during this reev-
aluation included: (1) the length of
the remaining clinical roots; (2) the
functional stability of the splinted
prosthesis; (3) the biomechanical
factors regarding the distribution of
the abutment teeth to support the
splinted prosthesis; (4} the individual
mobilifies of each abutment tooth; (5)
the achievable esthetics of the pro-
posed periodontal  prosthesis;  (6)
phoneific complications; (7) potential
plague control difficullies created by
the final prosthesis; and finally, (8)
the long-term prognosis for a fele-
scopic coping “periodontal  pros-
thesis. "

The final phase Il reevaluation will
either confirm or modify the tentafive
treatment plan. When the prognosis
for the remaining dentfition is poor fo
hopeless, the use of a fissue-inte-
grated prosthesis should be consid-
ered. With this prescription, the in-
stallation of fixtures is scheduled. Sur-
gical guidestinis should be used to
accurately determine the position
and long axis angulation of the fix-
tures.” The fabricalion of this guide-
sfint is very specilic and should be
made on a stone cast containing the
vnrestored abulment teeth (Fig 36).

Fig 35 Immediate stabilization of the
maniltary arch with a high-impact heat-
processed acrviic resin fixed prosthesis.

Fig 36 Diagnostic cast of remaining
abutment teeth with fixture sites marked in
red. The adjacent numbers indicate the
length of the fixtures to be vsed dunng
the surgicol installation procedure

The Internaionnl lc
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Fig 37  Fixture installed between the pal-
atal roots in the maxillary right quadrant.

Fig 38 The hemisected mesiobuccal root
of the maxiltary right first molar has ex-
treme mobility.

Fig 39 Radiograph following fixture in-
stallation shows proximity fo the mesio-
buccal root fo the fixture installation sites.

Fig 41 Provisional restoration is rece-
mented with a soft lemporary cement fo
facilitate easy removal.

Fig 40 Individual fixture locations are se-
curely closed.

“The Internafional Jourmol of Perindontics and Restorative Dentistry” 2/1988

Fixture installation

The degloving of the maxila fre-
quently presents the surgeon with an
osseous environment that is different
than that evidenced on the diagnos-
tic cast. Use of the CT scan and other
imaging techniques will identify these
configurations in  advance.  Skillful
free-hand surgery is often, however,
the only option available fo surgeons
when placing fixtures in narrow resid-
ual ridges. Special care must be tak-
en during fixture installation to ensure
that the adjacent abulment teeth are
not in contact with the fixiure instal-
lation sites (Figs 37 to 41). Ideally,
fixtures should be 2.5 to 3 mm away
from the remaining teeth.

The provisional prosthesis was re-
moved to facilitate suture removal.
The maxillary left mesiobuccal root of
the first molar (Fig 42) was inadvert-
ently removed in the provisional pros-
thesis, evidencing the already poor
prognosis nofed for the remaining
natural denfition. Radiographic eval-
vation of this area indicated that re-
moval of the remaining root did not
affect the fixiure installation (Fig 43).
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After the sutures were removed, the
provisional restoration was modified
to create esthefic enhancements and
phonetic improvements. Use of den-
ture repair acrylic resin fo create an
esthefic gingival facade also served
to improve air flow and phonetic abil-
ity (Fig 44). The provisional restora-
tion was then recemented with a
long-term temporary cement for the
remaining healing period (Fig 45). All
during this healing period, continued
periodontal maintenance was nec-
essary fo minimize infection and in-
flammation around the periodontally
hopeless abutment teeth. This is par-
ticularly important when the abuiment
teeth are close to the fixture instal-
lation sites.

During the maxillary arch healing
period, conventional prosthodontics
was completed in the mandibular
arch. A porcelain-fused-to-gold fixed
prosthesis was used for the mandi-
bular anterior and premolar feeth. A
precision attachment removable par-
fial denture replaced the missing pos-
terior teeth (Fig 46).

Fig 42 Radiograph illustrates the me-
siobuccal root of the maxillary left first
molar.

Fig 44 Acrylic resin was added fo the
poniics and the abutment teeth following
fixture installation. Denture repair acrylic
resin was used lo simulate gingival lissues
in the pontic span area.

Fi? 43 Radiograph following exiraction
of the mesiobuccal root indicates the fix-
fures have been unaffected.

Fig 45 Prowisional restoration is cement-
ed with a long-term temporary cement for
the duration of the é-month osseointegra-
tion period.

Fig 46  The mandibular final restoration
consists of a porcelain-fused-to-gold
fixed prosthesis extending from tooth 21
through tooth 29. The missing posterior
teeth are replaced with a precision af-
tachment removable partial denture.

“The International Joumal of Penodantics and Restorative Denfisty ™ 2/1988
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Fig 47  Radiogrophic series checks the condition of the remaining abutment teeth and the fixtures immediately prior fo the abulment

connection surgery.

Fig 48 Clinical view of the remaining
maxillary hopeless abutment teeth imme-
diately prior to the abutment connections
surgery. Note that all of the temporary
cement and plaque accumulations have
been vigorously cleansed from the area.

Fig 51  Provisional restoration has been
modified and relieved to accomodate the
gold prosthetic cylinders.

Fig 49  Circular pl
moved will expose
fixture.

Fig 52a  Many areas of the provisional
restoration have been weakened by refief

of fissue to be re-
e osseointegrated

during the cylinder pickup procedure.

Fig 50  Titanium abutments securely fas-
tened to the osseoinfegrated fixtures.
Note that the abutment teeth have nof
yet been removed.

Fig 82b  Abutment teeth have been
completely filled with acrylic resin and the
conversion prosthesis has been recon-
toured.

“The Internafional Journal of Perodontics and Restorative Dentistry ™ 2/1988
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After a 6-month hedling period,
there was a radiographic examina-
tion of the maxillary fixtures and abut-
ment teeth. This explored any addi-
tional periodontal breakdown of the
hopeless teeth and the potential &f-
fect it may have had on fixtures (Fig
47). At the abuiment connection visit,
the provisional restoration was care-
fully removed (Fig 48). It is exiremely
important to properly prepare the sur-
gical site after removal of the provi-
sional restoration but before begin-
ning the abutment connection pro-
cedure. All  temporary cement,
plague, and calculus must be re-
moved from the remaining abutment
teeth.

If possible, the circular punch
method of abuiment connection sur-
gery should be used to minimize in-
cision lines (Fig 49). When the heal-
ing screws are uncovered and the
abutment cylinders are securely fas-
tened, clinical inspection is used to
determine osseointegration by visual
observation of immobility of the
bone-anchored fixtures as well os
through auditory sounds when the
abutment cylinders are percussed.
Radiographic verification of the abut-
ment cylinders ensures their proper
connection to the osseointegrated
fixtures (Fig 50), When all of the abut-
ment cylinders have been properly
installed, the conversion prosthesis is
fabricated using the tooth-supported
provisional restoration to maintain the
occlusal veriical dimension as well as
esthetic footh position. Modification
of the acrylic resin provisional resto-
ration will follow steps similar to those
for the conversion prosthesis used in
the iraditional Brénemark method.
Greater accuracy, however, can be
obtained with a ‘tooth-supported
conversion prosthesis (Fig 51).

Gold cylinder pickup depends on
accurately reseating the provisional
crowns on the abutment teeth adja-
cent to the fixture installation in areas.
After the gold cylinders were picked
up with self-curing acrylic resin (Fig
52al, the oreas weakened by the re-
lief required pricr to the acrylic resin
addition were reinforced. The acrylic
abutment crowns in the provisional
restoralion were then filled with a self-
curing acrylic resin, thus converting
these retainers to ponlics. The entire
prosthesis was then fimmed and
highly polished (Fig 52b).

The abutment teeth were very
carefully removed, with an effort
made to not disturb the mucosal tis-
sues adjacent to the fitanium abul-
ments (Fig 53a). The provisional res-
toration, now converled, was fas-
tened to the cbutment conneciors
with the gold prosthetic screws (Fig
53b). The extraclion sites are usually
allowed to heal for o 2- 1o 4-week
period before continuing freatment.

During this initial healing process,
the patient was cautioned on rigor-
ous plaque control procedures so as
not to disturb the healing extraction
sites. Frequently, plaque accumula-
fions are found on both the fitanium
abutments and the prosthesis during
the early weeks of conversion pros-
thesis use.

When extraction site healing was
sufficiently completed (Fig 54), the
master impression for the fissue-in-
tegrated prosthesis was made in the
conventional manner (Fig 55).

If esthetic changes are required
from the conversion prosthesis, a wax
try-in is advocated. When esthetics
have been approved by the palient,
a silicon matrix is made of the leeth
on the master cast (Figs 56 and 57).
OCnce again, the conversion pros-
thesis is used to record the occlusal
verfical dimension and incisal guid-
ance during the arliculation process
(Fig 58).

From the time of the abutment
connection to the delivery of the final
prosthesis, the conversion prosthesis
continues to provide occlusal func-
tion, esthelics, and phonetics.

Construction of the final prosthesis
consisted of a rigid cast-gold frame-
work (Fig 59) with modified denture
teeth applied. The ridge-facing sur-
face of such a prosthesis must be
smooth and highly polished to min-
imize plaque refention.

When the patient returned for the
final prosthesis installation (Fig 60),
the screw access openings were in-
itially sealed in a temporary fashion
with cotton and Cavit cement (Pre-
mier Dental Producls Company) for
the reevaluafion at 1-week and 1-
month time intervals. The postireat-
ment radiographs should verify the
precise fit of the fissue-integrated
prosthesis casting to the abuiment
cylinders (Figs 41 and 62).

The changes evident in “before”
and “after” clinical views (Figs 63a
and 63b) demonstrate the esthetic
improvement and the patient’s sat-
isfaction resulfing from the class |l
modification of the Branemark meth-
od of freatment.
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Fig 53a  Palatal view immediately follow-
ing the extraction of the remaining hope-
less abutment teeth.

Fig 53b  Installation of the conversion
prosthesis immediately following extraction
of the hopeless abutment teath.
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Fig 54 Removal of the conversion pros-
thesis 4 weeks following the abutment
connection indicates adequate healing of
the extraction sites.

Fig 55 The impression copings are
joined prior to making the master impres-
sion,

Fig 56 Denture teeth are set in wax.
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Fig 57  Silicon labial index records the spacial position of the Fig 58 Base-plate wax has been removed, showing the
denture teeth in relation to the abuiment analogs. area prepared to accomodale the lissue-integrated prosthesis
substructure framework.

Fig 52 Gold substructure framework provides strength for Fig 60  Clinical view of the maxillary tissue-integrated pros-
full-arch tissue-integrated prosthesis. thesis at the installation visit.
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Fig 61 Postoperative infraoral radiographs veritying the fit of the gold castings to the abutment cylinders

= -

Fig 62 Pantographic view of the final tissue-integrated prosthesis in the maxillary arch Fig 630 Preoperative facial view of the
with conventional fixed prosthodontics in the mandibular arch. patient.

Fig 636 Postoperative facial view
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Discussion

Treatment of the periodontally com-
promised denfition may be managed
in three fundamental categories. The
class | method applies the traditional
Branemark protocol following the re-
moval of all periodontally hopeless
teeth.

In the class I modification of the
Branemark method, the long-term ef-
fects of splinfing periodontally mobile
teeth o osseointegrated fixtures has
not yet been determined. Further in-
vesligation is required to ascertain the
effects of a full-arch tissue-integrated
prosthesis not only on tooth mobility
but also on the periodontal ligament
of teeth under such immobile long-
term stabilization. In addition, the
posterior distribution of fixtures incor-
porated in a mandibular full-arch fis-
sue-integrated prosthesis has not
had long-term documentation. Clin-
ical research and other studies
should be designed to determine the
effect of opening and closing the
mouth on the shucture of the man-
dible, the temporomandibular joint,
the implant, the bone-fitanium infer-
face, and the prosthodontic com-
ponents of the tissue-integrated pros-
thesis.

“The International Journal of Perdodontics and Restorative Denlistry ™ 211988

In the class lll modifications, con-
tinued observation is required to de-
termine if the extraction sites intimate-
ly adjacent to the fixtures will have
any effect on the long-term prog-
nosis of ossecintegration.

Summary

Three classifications of treatment for
a severely compromised periodontal
dentition have been described in
conjunction with the use ol osseoin-
tegration via the Branemark method.
A tissue-integraled prosthesis has
been described to include the sta-
bilization of mobile abutment teeth in
the class Il category. The class Il
modification described a freatment
method particularly ideal for patients
who cannot use a removable pros-
thesis during the freatment program.

Acknowledgment

The author wishes to acknowledge the sur-

ical specialists who have poricipated in
%e treatment of the patients used as ex-
amples in this article. These are Drs. Richard
Shulman, Stuart Fredd, Frederick Disque,
James Gustainis, Jlohn DiGirclomo, and
Myron Nevins. In addition, grateful thanks
are extended fo the laboratory technicians
at Fort Washington Dental Laboratory and
in particular, Mr. Ken Orth ond Mr. Bob
Winkleman, for their patience, dedication,
and photography of the laboratory pro-
cedures. Finally, many thanks to Mickey
Herpen, without whose patience and tol-
erance this manuscript could not have been
prepared.



33

References

1. Branemark P-I, Hansson BO, Adell R, et
al: Ossecintegrated implants in  the
Ireatment of the edentulous jaw. Expe-
rience from a 10-year period. Scand J/
Plast Reconstr Surg 197711 (suppl
16):1:132.

2. Adell R, Lekholm U, Rockler B, et al: A
15-year sludy of ossecintegrated im-
plants in the freatment of the edeniulous

jaw. J Oral Surg 1981,10:387-416.

3. Albrekisson T, Branemark P-1, Hansson
HA, et al: Ossecintegrated titanium im-
plants. Requirements for enswring a
long-lasting, direct bone-to-implant an-
chorage in man. Acla Orhop Scand
1981; 52:155-170.

4. Llindquist L, Carlsson G, Glantz P-O: Re-
habilitation of the edentulous mandible
with a lissue integrated fixed prosthesis:
A six-year longitudinal sludy. Quinfess-
ence Int 1987; 18:89-96.

5, Zarb G, Symington J: Osseointegrated
dental implants: Preliminary repert on a
replication study. J Prosthet Dent 1983,
50:271-276.

6. Balshi T: Tissue integrated prosthesis for
the partially edentulous periodontally
compromised  patient.  Unpublished
manuscript.

7. Balshi T: The Biotes conversion pros-
thesis: A provisional fixed prosthesis
supported by osseointegrated litanium
fixtures for restoration of the edenlulous
jaw. Quintessence Int 1985; 16:667—
677.

8. Balshi T: Prosthefic surgical guidestints
for osseointegration. J Oral Maxitofac
Surg 1987; 45:453—465.

9. Balshi T: Sequential treatment planning.
Gen Dent 1981; 29:113-117.

“The International Jowrnal ol Peradontfics and Restaralive Dentistey ™ 2/1988



34

“The: International Joumal of Pencdontics and Restorative Dentistry ™ 2/1988



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26

