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ABSTRACT

Prosthetic rehabilitation of edentulous patients and patients
with one or two own teeth can be established by different treat-
ment modalities. The most commonly used in the treatment of
these patients is conventional complete denture or removable par-
tial denture. However, due to increasing problems with this type
of therapy, such as insufficient retention, stability, comfort and
pain during mastication, it is suggested an overdenture supported
by two natural teeth or implants. We will present series of clinical
reports. In two clinical cases patients came to the dental office
because of the impossibility of wearing lower partial denture, and
in one case patient had problems with the upper partial denture.
After clinical examination and radigraphic analysis, in all pa-
tients, dental implants were implanted. In first case there were im-
planted two dental implants in the region 41 and 43, in second
case it was region 33, and in third case implanatiton is performed
in the region of 14, 11, 21. Prosthetic rehabilitation was done af-
ter 3-months bone oseointegration period. The treatment con-
sisted in the production of double crowns and overdentures that
are retained with locator attachment. This design of the denture
significantly improves the quality of patient’s life (the dentures are
stable, chewing is improved, the feeling of thermal sensations of
food and drink is present, the feeling of taste is complete, and the
psychological patient becomes safer).

Keywords: overdenture, double crown, locator, dental
implant.
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SAZETAK

Protetska rehabilitacija bezubih pacijenata i pacijenata sa
jednim ili dva svoja zuba moZe se izvrSiti razlicitim tarpijskim mo-
dalitetima. U terapiji ovih pacijenata najcesce se koristi konven-
cionalna totalna proteza ili parcijalna proteza. Medutim, zbog sve
vecih problema sa ovom vrstom terapije, kao Sto su nedovoljna
retencija, stabilnost, udobnost i bol tokom Zvakanja, predlaZe se
izrada supradentalne proteze koja je poduprta sa dva prirodna
zuba ili implantata. Ovde je prikazana serija klinickih slucajeva,
u dva klinicka slucaja pacijenti su dosli u stomatolosku ordinaciju
zbog nemogucnosti noSenja donje parcijalne proteze, dok je u jed-
nom slucaju pacijent imao problema sa gornjom parcijalnom
protezom. Nakon klinickog pregleda i radiografske analize, kod
svih pacijenata ugradeni su dentalni implantati. U prvom slucaju
ugradena su dva implantata u podrucju 41 i 43, u drugom slucaju
u podrucju 33, a u trecem su ugradeni u regionu 14, 11, 21. U
svim slucajevima nakon perioda oseointegracije od 3 meseca
izvrSena je protetska sanacija. Tretman se sastojao od izrade
dvostrukih krunica i supradentalnih proteza koje su retinirane lo-
kator atecmenima. Ovaj dizajn proteze znacajno poboljsava kva-
litet Zivota pacijenta (proteze su stabilne, Zvakanje je poboljsano,
osecaj termickih senzacija hrane i pica je prisutan, osecaj ukusa
je potpun, a psiholo3ki pacijent postaje sigurniji).

Kljuéne redi: supradentalna proteza, dvostruka kruna, lokator,
implantat.

ABBREVIATIONS

CBCT - Cone beam computed tomography
RPD - Removable partial denture
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INTRODUCTION

Prosthetic rehabilitation of an edentulous mandible can be
established by using different treatment modalities. Conven-
tional complete dentures are a common prosthodontic treat-
ment used for the replacement of all missing teeth. However,
patients wearing complete denture often suffer from a variety
of problems with their dentures, especially in the lower jaw,
such as insufficient retention, stability, comfort and pain dur-
ing mastication. With time, the resulting difficulties can com-
promise patient's oral functions (choice and enjoyment of
food, chewing efficancy and nutritional intake), esthetics and
may result in a range of emotional reactions in edentulous
people (1,2). Also, complete denture does not stimulate alve-
olar bone adequately as natural teeth does. The lack of peri-
odontal mechanoreceptors can lead to overloading of denture
bearing areas during masticatory function resulting in higher
resorption rate (3,4). For these reasons, conventional com-
plete denture have been modified to gain additional support
and stability from a few retained natural teeth or implants.
The use of an overdenture supported by two natural teeth or
implants shows some advantages over the complete denture
treatment such as decreased resorption of the alveolar ridge
(5,6), improved retention and stability of the dentures, grater
satisfaction and improved patients’ quality of life (7). Such
caracteristics associated with the high success rate in implant
treatment (8,9), make the overdenture retained by two im-
plants the standard treatment for the edentulous mandible.

Many types of attachments can be used for connecting
overdenture to natural teeth and implants (10,11) and their
correct selection is very important for successfull prosthetic
treatment. Telescopic crowns as retainers between natural
teeth and overdentures have been used successfully in clini-
cal practice (10). This type of retainer provides good reten-
tion and stability of overdenture, the transmission of masti-
catory load along the long axis of the abutment teeth, main-
tainance sensory feedback and protection from dislodging
movement. Apart from being used as retainers for connecting
natural teeth and overdenture, telescopic crowns have been
used to retain implant-supported overdentures with long-term
denture and implants survival rates (11,12,13). Also, mandib-
ular implant-supported overdentures may be successifully re-
tained with ball, bar, locator and magnetic attachments (14).

In unfavorable prosthetic baseline situations with reduced
number of abutment teeth, the use of implants in strategic po-
sitions on the opposite side of the dental arch is nedeed to
equalize the balance and create suitable support and reten-
tion. The combined use of implant and natural teeth to sup-
port an overdenture presents a certain biomechanical chal-
lenge due to the dissimilar mobility between the abutments
and different mechanism of absorption and dissipation of
forces on supporting tissues. This treatment option has been
disputed in dental literature (15,16), but it offers an extensive
and almost unlimited spectrum of new treatment possibilities
(17,18). Therefore, this clinical report describes the pros-
thetic rehabilitation of patients with double crown and locator
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attachments-retained overdentures supported by a combina-
tion of natural tooth and strategic implants.

CASE REPORT 1

The 67-year-old patient came to the dental office for im-
possibility of wearing the lower removable partial denture
(RPD). Based on patient’s history and clinical examination,
inadequate stabilization and retention of lower RPD was re-
vealed. The analysis of the anamnestic questionnaire found
that the patient does not have general chronic diseases and
does not use any type of therapy. Implant planning and im-
plantation of dental implant was performed on the basis of
Cone beam computed tomography (CBCT) analysis and
evaluation. In the dental status in the lower jaw on the left
side there was an endodontically treated caninus, whose per-
iodontal status was good. In the upper jaw there was com-
bined prosthetic restoration with attechments. After implan-
tation of dental implant in the region 41 and 43 (Implant di-
rect legacy 3, USA), and the 3-month bone oseointegration
period, the prosthetic rehabilitation of the patient was done.
The tooth is reinforced with Fiber-reinforced composite posts
(FRC Postec Plus, size 1, Ivoclar, Vivadent, Liechtenstein)
and cemented with composite cement (Multilink Automix,
Ivoclar, Vivadent, Liechtenstein).

Before the start of prosthetic rehabilitation, both implants
were opened and gingival binders were implanted. In the first
phase of prosthetic rehabilitation, preparation of the tooth 33
was done, and the impression was taken by double method
using addition elastomeric material (Elite P & P Putty Soft,
Elite HD + Regular Body Normal Set, Zhermack, Italy) with
the previous application of retraction thread (Ultrapak No 0,
Ultradent, USA). In the same visit, the depth of the sulcus for
future locators was measured (the implant platform for the
locator was 3.5 mm and the height of both locators was 2
mm). After the telescope double crown system was com-
pleted (milling of the inner telescope was 6°), an inner tele-
scope crown was examined and its attachment to the prepared
tooth was checked, after which an outer telescope crown was
made. Then the relation of the outer and inner telescopes to
the prepared tooth was checked. Prior to taking a functional
impression, locators implant attachment of mentioned di-
mensions (Zest Dental Solutions, USA), which are tightened
on the 30Ncm with torque wrench, were set up using the loca-
tor square driver 15mm wrench. Also, female parts of the
locator with working tires (black color) were set up, after
which the anatomical impression was taken. On an anatomi-
cal model, an individual tray with interspace was made, ac-
cording to all principles of extension as for full denture. After
the verification of the telescope, a functional impression of
lower jaw was taken using elastomeric impression material
(the functional impression was taken by all principles as for
full denture), thermoplastic mass (Impression Compound,
Harvard, Germany) was used for shaping the edges of the in-
dividual tray and the elastomeric impression material in the
individual tray (Xantopren M mucosa, Heraeus Kulzer



GmbH, Germany), using an adhesive for individual tray
(Universal Adhesive, Heraeus, Germany). The reason for
taking definitive impression over the female parts of the loca-
tor is that the technician makes perforations in the framework
and later the interspace for cold-polymerizing acrylate for the
direct attachment of the denture to the female part of the loca-
tor.

Outpouring a functional impression it was obtained a
working model for making of a RPD framework, and later a
model for completing this prosthetic restoration. After RPD
framework was completed, in dental office cheking of frame-
work, determination of jaw relationship and the colour of the
teeth was done. In next phase cheking of teeth setting, verifi-
cation of jaw relationship, as well as shape and position of
the teeth was done, after which restoration was sent to the
laboratory for the definitive ending.

The specificity of the ending of restoration in clinical
work is that the female part of the locator is first connected
with a cold-polymerizing acrylate for denture (prior it is nec-
essary to prepare the locator system, a white ring is placed on
it, that prevents onflow of liquid acrylate along the abutment
of locator, and female part of the locator is placed over that).
On the lingual side of the denture, in the area for the female
part of the locator, perforations were made in order to extract
the surplus of the acrylate, so as not to remain trapped gingi-
val. After bonding the acrylate, on the female part of the loca-
tor there are working rubbers (black). After removal of the
denture from the oral cavity, the working rubber was re-
moved by LOCATOR® Core Tool key and a 0-10 ° rubber
was set, i.e. 10-20 ° depending on the need to correct the dis-
parity. In this patient, rubbers that tolerate diparality up to 10
degrees (retention forces of 3.0 Ibs) were placed (Figure 1).

Figure 1. Gingival display of the denture with 10 degree
rubbers, retention forces 3.0 Ibs

After that, the cementing of the telescope to the tooth 33
was done with all the preparations that require the cementing
of the telescope system (vaseline isolation of the inner sur-
face of the outer telescope crown and the outer surface of the
inner telescope crown) (Figure 2).

Figure 2. Isolation with vaseline of the outer surface
of the inner crown

Zinc phosphate cement (Harvard, Germany) was used for
the cementing of the inner telescope crown. After cementing
the telescope system, the surplus of zinc phosphate cement
was removed, which was visible to the naked eye. A possible
correction of the occlusion with articulation paper of 80 p
(Coltene / Whaledent) was made. On the control examination
after 24 hours, the denture was removed (Figure 3, Figure 4,
Figure 5). Instruction of the patient for removal and putting
the denture was performed, instructions for maintenance of
oral hygiene and denture were given to the patient. Also, dur-
ing the examination, the reocclusion with articulation paper
of 80 um was done. At the controls of every 3 months, the
presence of periimplantitis or bone resorption around the im-
plant, as well as bone resorption around the teeth carrying the
telescope crown, was not clinically and radiographically es-
tablished.

Figure 3. Review of male parts of locator and inner
conus telescop system
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Figure 4. Definitive prosthetic restoration

Figure 6. Intraoral review after impression

Figure 5. Definitive prosthetic restoration -
lingual aspect

CASE REPORT 2 - THE SPECIFICITY OF
THE CASE

A 55-year-old patient came to dental office for inadequate
stabilization and poor retention of the lower RPD. The anal-
ysis of the anamnestic questionnaire found that the patient
does not have general chronic diseases and does not use any
type of therapy. Implant planning and implantation of dental
implant was performed on the basis of CBCT analysis and
evaluation. In the dental status in the lower jaw on the left
side there was an intact first premolar. In the upper jaw there
was a complete denture. After implantation of dental implant
in region 33 (Implant direct legacy 3, USA), and 3-month
bone oseointegration period, a prosthetic rehabilitation of the
patient was done. All clinical and laboratory phases are ex-
actly the same as in the previous case. The difference is that
the disparity between the axis of the implant and the axis of
the tooth is greater than 10 degrees, so the rubbers that correct
the disparity of 10-20 degrees were placed. At the controls of
every 3 months, the presence of periimplantitis or bone re-
sorption around the implant, as well as bone resorption
around the teeth carrying the telescope crown, was not clini-
cally and radiographically established. Review of clinical
phases (Figure 6 - 10).
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Figure 7. Functional impression of lower jaw with
elastomeric impression material

Figure 8. Gingival aspect of denture with working
rubber (black)




Figure 9. Gingival aspect of denture with rubber that
correct disparity till 20 degrees, retention forces 2,0 Ibs

Figure 10. Lingual aspect of definitive prosthetic
restoration
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CASE REPORT 3 - THE SPECIFICITY OF
THE CASE

A 67-year-old patient came for inadequate stabilization
and poor retention of the upper RPD. The analysis of the an-
amnestic questionnaire found that the patient does not have
general chronic diseases and does not use any type of ther-
apy. During intraoral clinical examination, in the upper jaw
the presence of RPD with poor retention and stabilization and
abraded teeth was detected, while in the lower jaw there was
a complete denture on one telescope system. After talking
with the patient, prosthetic treatment with implantation of
dental implant at strategically important positions and mak-
ing of combined supported overdenture was proposed.

Dental implants were implanted in the region of 14, 11,
21 (Straumann bone level implant, Basel, Switzerland) and
3-month bone oseointegration period, prosthetic rehabilita-
tion of the patient was done. In the dental status in the upper
jaw on the right side there is an intact second molar. All clin-
ical stages are exactly the same as in the previous case. The
difference is in the technical phase in which the female parts
of the locator in the intercanine segment were coated with an
opaque because the implants were embedded in the alveolus

of the extracted teeth, and after the period of the oseointegra-
tion due to vestibular resorption of the bone, implants were
too vestibulary (Figure 11). Also, the difference is that the
rubbers on the locators in region 11, 21 were of 10-20 de-
grees. At the controls of every 3 months, the presence of pe-
riimplantitis or bone resorption around the implant, as well
as bone resorption around the teeth carrying the telescope
crown, was not clinically and radiographically established.
Review of clinical phases (Figure 11-14).

Figurell. Intraoral finding with female parts of
locator system

Figure 12. Intraoral finding after cementing of
telescop system

Figure 13. Occlusal aspect of prosthetic restoration
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Figure 14. Definitive prosthetic restoration

DISCUSSION

The present case series describes prosthodontic rehabili-
tation of patients with double crown and locator atachments-
retained overdentures supported by a combination of natural
tooth and strategic implants. Namely, the rehabilitation of an
partially edentulous jaw with only a few remaining teeth of-
ten requires the use of implants as supplementary abutments
to increase favorable support zone (quadrangular or triangu-
lar), patient comfort and satisfaction. However, the combina-
tion of teeth and implants for the support of removable partial
denture (RPD) has been rarely described in the literature
(15,16,18-22). Previous studies (16,18,21,22) have reported
survival and prosthetic complications for combined tooth-im-
plant-supported overdentures on double crowns as homoge-
nous anchorage element on teeth and implants. The results of
these studies revealed that the tooth-implant supported dou-
ble crown-retained overdentures had high implant survival
rate of 92% to 100% after observation period of 3 to 6 years
(16,18,21,22). Furthermore, a few clinical investigations
(15,16,21,22) showed that combination of implants and teeth
for the support of double-crowns retained-overdentures did
not result in more biological and technical complications than
for dentures retained exclusively on implants or natural teeth.
Also, the literature reported that several factors such as the
selection of remaining teeth, the total number and the strate-
gic distribution of the abutments are very important to the
long term success of these types of prosthodontic options
(15,20,22).

On the other side, Chen et al. (23) in its biomechanical
study focused on the biomechanical behaviors of natural
teeth in combined tooth-implant double-crown-retained pros-
theses. They reported that the combination of teeth and
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implants in rigid connectors acts as a cantilever and the high-
est stress concentration was observed at cortical region
around the implants under loading. Also, the authors showed
that the treatment of combined tooth-implant supported dou-
ble crown prosthesis could protect teeth and their periodontal
support tissues through relieving their loading during bearing
masticatory forces, acting as a rigid splint. This finding is in
line with results of clinical studies (16,22,24), in which no
tooth intrusion has been reported.

In the present case series, we showed prosthetic treat-
ments of patients with combined tooth-implant-supported
overdentures retained double crown and locator attachments
as heteregenous connecting elements on tooth and implants.
The major advantages of this treatment option are good den-
ture's retention and stability, improved chewing perfor-
mance, good esthetic outcome and low cost. Also, keeping
one or a few remaining teeth provide tactility and the reflex
control of the masticatory system by the periodontal mecha-
noreceptors. However, in the literature, we found only two
studies (16,19) in which the authors used heteregenous an-
chorage elements on tooth and implants for combined tooth—
implant-supported RPDs. Kaufmann et al. (19) investigated
telescopic crowns and ball attachments as connecting ele-
ments for combined tooth—implant-supported overdenture. In
this study, higher technical complication rate was observed
for overdentures retained telescopic crowns and ball attach-
ments as anchors than for dentures retained a uniform attach-
ment system (18,21). On contrary, Hug et al. (16) using the
same anchorage elements showed that technical complica-
tions and service performed were significantly higher in the
tooth root group than in implant and combined tooth-im-
plant groups. However, satisfaction, dentures's stability,
comfort and speaking ability improved in implants supported
RPD wearers compared with combined or exclusive root sup-
ported RPD wearers.

CONCLUSION

The presented treatment resulted improved functionality,
comfort, aesthetics and stability after poorly fitting dentures
were replaced with new, better-fitting ones. The use of dou-
ble crown and locator attechments on tooth and implants to
retain overdentures is reliable treatment option and can be in-
tegrated into treatment planning for patients with a highly re-
duced dentition. Further prospective studies on more patients
are needed to confirm the results presented in this case series
and to compare this treatment option with other treatment
concepts.
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