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Abstract

Case Report

Implant supported overdentures are becoming the treatment of choice in completely edentulous mandible. They
significantly improve the patients’ quality of life. The authors, in this review article, provide an update on their clinical
use with regard to the number of implants, their position, the type of retention system and attachment.
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INTRODUCTION

Edentulous patients often experience problems
with their mandibular complete dentures as they usually
show lack of stability and retention together with a
decreased chewing ability[1]. This limited retention and
stability is mainly due to the fact that they rest on the
moving foundation provided by the mandible and its
associated musculature along with high bone resorption.
However in the maxilla, the ability to cover a broader
foundation presents the opportunity to fabricate a more
retentive and stable denture [2]. In fact, complete
denture wearers are usually able to wear an upper
denture without problems, but many struggle to eat with
the complete lower denture because it is too mobile [3].
Implant supported prostheses could be an alternative for
an edentulous arch including implant supported fixed
prosthesis and implant supported removable prosthesis.
While implant supported fixed prosthesis offers many
advantages like being esthetically pleasing, they are
very expensive and not indicated in many conditions
[4]. Many patients are satisfied with a stable implant
supported overdenture that requires limited clinical time
and financial expense [1]. It has already been
established that implants survival is very high in the
anterior mandible and that the incidence of surgical
complications is very low. Furthermore, it has been
shown that implants reduce the rate of resorption of the
residual ridge in the anterior mandible [3]. The
evidence currently available suggests that the
restoration of the edentulous mandible with a
conventional denture is no longer the most appropriate
first prosthodontic choice treatment. In 2009, a further
consensus statement (the York Consensus Statement)

was released as a support and follow-up to the McGill
consensus statement; a two implant-supported
mandibular overdenture is the minimum offered to
edentulous patients [5].

CASE REPORT

A 65-year-old lady, with history of controlled
hypertension, presented to the Department of
prosthodontics, Farhat Hached Teaching Hospital,
Sousse asking for a comprehensive prosthodontic
rehabilitation. She has been edentulous for many years.

Intraoral examination showed a large maxillary
edentulous ridge with a broad band of keratinised
gingiva and a knife edged mandibular ridge with
insufficient bone width and height mainly in bilateral
posterior areas (Fig 1).

The decision was in favour of a complete
removable denture in the maxilla and a 4-mini implant
retained overdenture in the mandible.

Preliminary impressions were made with
alginate in both dental arches (Fig 2, Fig 3). Jaw
relation record was obtained (Fig 4, Fig 5). After
esthetic try-in (Fig 6, Fig 7), dentures were fabricated
(Fig 8) and the mandibular prosthesis was duplicated in
order to obtain a multi-functional radiographic and
surgical guide (Fig 9, Fig 10). Cone beam computed
tomography revealed an advanced alveolar bone
resorption in the posterior mandible (Fig 11).
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Surgery was performed under local anesthesia.
The surgical guide was used during the procedure to
facilitate implant placement (Fig 12): implant sites’
entrances were first marked using a surgical pen
directly on the gingiva (Fig 13) followed by implant
insertion according to the manufacturer’s instructions. 4
mini implants 1.8 * 13mm were finally placed within
the interforaminal portion of the mandible
corresponding to the position of central incisors and
canines (Fig 15). A post-operative panoramic X-ray was
taken immediately after the surgery to verify the
parallelism of the mini implants (Fig 14).

A polyvinylsiloxane impression of the
mandibular complete denture was made to index the
position of the ball attachments metal housing (Fig 16,
Fig 17). Then, these indexed areas were drilled with a
round bur to make room for the abutments (Fig 18).
Afterwards, the denture was checked for complete
seating. The space between the bottom of the metal
housing and the tissue as well as the top of the ball
attachments was blocked out with latex in order to
prevent soft tissue irritation by the monomer and the
excess of the resin in the unwanted areas (Fig 19, Fig
20). The denture was packed and cured in the
conventional manner (Fig 21). Care was taken not to
damage the metal housings during finishing (Fig 22).
Finally, the occlusion was controlled. The patient was
satisfied with the final outcome and she was scheduled
for regular follow up (Fig 23).

Fig-2: maxillary preliminary impression

Fig-3: mandibular preliminary impression

Fig-4: Recording bases with occlusal rims

Fig-6 and 7: aesthetic try-in
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Fig-15: intraoral view after mini implants insertion

Fig-9 and 10: radiographic template

Fig-16: placement of ball attachment metal housing

Fig-12: surgical guide in place

Fig-17: indexing of implant position with elastomeric impression
material

Fig-14: Post-operative panoramic x-ray

Fig-18: mandibular denture relieved to make room for the
abutments
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Fig-19 and 20: latex sheet between ball attachments and their
metal housing

Fig-21: mandibular denture packed and cured

Fig-22: Metal housings imbedded in mandibular denture

Fig-23: Final outcome (left: preoperative extraoral view / right:
postoperative extraoral view)

DISCUSSION

Edentulism treatment includes conventional
complete dentures, implant-retained overdentures and,
in some cases, implant supported full arch fixed
prostheses. In the past, complete removable dentures
have been the most common treatment to restore
function. Due to the fact that, edentulism causes
continuous  ridge  resorption,  treatment  with
conventional complete dentures is limited and
detrimental changes continue over time [6]. Common
problems include lack of stability and retention,
soreness in the supporting mucosa owing to reduced
denture bearing area and pain with further loss of
function [7]. The type of prosthetic constructions and
recently the advancement in implant supported
prostheses is an important issue for oral health in
elderly patients. A recent shift in practice paradigm has
been to minimize treatment costs and patient morbidity
while providing the most satisfying treatment outcomes
according to the state of the art of dental practice [8].

Mandibular two-implant overdentures have
been shown to be superior to conventional dentures in
randomized and non-randomized clinical trials.
Regardless of the type of attachment system used (bar,
ball, magnet), patients are significantly more satisfied
with two-implant overdentures than with new
conventional  dentures: they find the implant
overdentures significantly more stable, and their ability
to chew various foods as much easier. In addition, they
are more comfortable and speak more easily with
implant overdentures [3].

For successful implant overdenture treatment
planning prosthetic space analysis should be taken into
account for selection of the prosthetic components of
the implant attachment system. At least 13-14 mm
interocclusal space is required for bar supported
overdenture considering teeth size, denture base
thickness, bar thickness for the rigidity, the space from
the mucosa to the bar for hygiene and the soft-tissue
thickness [9]. Minimum space requirement [10, 11] for
ball attachment is 10-12 mm and for locators is 8.5 mm.
Inadequate space for prosthetic components can result
in an overcontoured prosthesis, excessive occlusal
vertical dimension, fractured teeth adjacent to the
attachments, attachments separating from the denture,
fracture of the prosthesis and overall patient
dissatisfaction.

Guidelines to assist with the treatment decision
are also limited and controversial in the literature. The
attachment selection is affected by the implant number,
distribution and alignment, bone quality, arch shape,
retention, and denture design [12]. The attachments
used for implant overdentures are mainly divided into
the bar type and the solitary type and into the resilient
type and the rigid type, depending on the movement
allowance. Popular overdenture attachments used are:
ball attachments with rubber o-rings and/or metal
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housings, bar attachments with clips, locators, magnets.
Abutment parallelism is paramount for the solitary
implants as abutment non parallelism leads to faster
wear of the matrix. Therefore with increase in number
of implants, splinting should be done as abutment
parallelism becomes more difficult [13].

In the mandible it is usually easier to place
parallel implants, thus, ball or Locator attachments
would be indicated. In the maxilla, implants divergent
emergency, worse bone quality and the use of short
implants due to sinus proximity, will mandate the use of
bar attachments. Bar attachments will be indicated in
wide arches. On the other hand, in narrow arches using
ball or Locator attachments would be indicated.
Depending on bone resorption rate and implants’
length: if implant is at least 10 mm long, it can be used
as unsplinted, but if it less than 10 mm long , it will be
indicated that the implant be splinted with bar
attachments. According to Jemt and Lekholm, there
were more failures (24%) in implants less than 10 mm
long. Depending on implant location: if implants are
placed quite far from each other, it will not be indicated
to use bar attachments due to increase of bone stress.
Finally, it is important to consider cantilevers because
their presence is associated with a larger overload of
distal implant if overdenture base does not adjust
perfectly to the mucosa [14]. A cantilever should not
exceed 2.5 times the antero posterior spread of implants
according to Carl E. Misch ( The antero posterior
spread being the distance from the centre of the most
anterior implant to a line joining the distal aspect of the
most distal implant).

Concerning the optimum number of implants
required for implant supported overdenture, treatment
typically involve the use of two to four standard
diameter implants (>3mm) placed in the anterior
mandible. Implants are traditionally placed into the
interforaminal portion of the mandible, with distal
implants placed 5mm anterior to the mental foramen
and mesial implants placed 3.5mm distal to the midline
[15-18]. These positions correspond to the first
premolar and lateral incisor sites. Implant placement in
this region is common, as many edentulous patients
exhibit substantial posterior alveolar ridge resorption
with limited bone volume to place implants above the
inferior alveolar canal. Additionally, the anterior
mandible typically has limited critical anatomy such as
nerves and blood vessels, and the average bone quality
is higher and denser than posterior sites [19-21].
Maxillary implant overdentures typically are supported
by four to six standard diameter implants spread more
evenly throughout the arch. The implants are
traditionally placed in the first molar, first premolar,
and canine sites, which have greater bone volume and
require less angulation than more anterior locations. If
the sinus anatomy and surgical access permit placement
in the posterior region, many clinicians advocate

placement as posteriorly as possible to maximize the
number and distribution of implants [22].

While many authors advocate using standard
diameter implants as the first choice for treatment of the
edentulous arch, some patients may be excluded from
this therapy because of lack of sufficient bone to
accommodate an implant with a diameter greater than
3mm [23]. To place implants greater than 3mm in
diameter in such patients, additional surgical procedures
may be necessary such as onlay bone grafting,
osteotomy enlargement, or ridge splitting. Alternatively,
a clinician can gain access to more ridge width by using
ridge-height reduction procedures, as the mandibular
bone becomes wider inferiorly. However, all these
procedures may increase the risk of complications,
morbidity and/or prolong treatment times [23-25].The
placement of narrow dental implants may reduce the
need for these more complex surgical procedures.

Having adequate bone around any implant
helps to ensure the implant’s 0sseointegration and long-
term clinical stability and preserve the crestal bone. On
average, more than 1.0-1.5mm of alveolar bone should
surround the implant to ensure proper blood supply and
minimize alveolar remodeling and crestal bone
resorption. For treatment-planning purposes, a 3.4mm
standard diameter dental implant requires a minimum of
6.4mm in buccal-lingual width, whereas a 2.4mm
narrow diameter implant requires a minimum of 5.4mm
in width. Narrow diameter implants are usually less
than 3 mm in diameter and are available as a single
piece system. They may be indicated in older patients
with narrow ridges that cannot accommodate a standard
implant without complex surgical procedures allowing
minimally invasive surgical procedures in individuals
with high bone density and who are satisfied with
complete dentures and are looking for a solution to
stabilize a loose denture [26]. However, they are not
indicated in patients with grinding and clenching, Four
mini implants are preferred for implant supported
overdenture in either arch [27]. Considering the
advantages of mini implants, various randomized
controlled trials have been tried on mini implant-
supported overdentures for edentulous arches. Results
obtained from available evidence state that mini-
implants tend to provide good patient satisfaction
compared to standard diameter implants when used for
implant-supported overdentures [27].

According to Marcello Machado et al. in a
systematic review and meta-analysis of clinical and
radiographic outcomes of mini implants (MI) and
narrow diameter implants (NDI) as mandibular
overdenture retainers, the average survival rates of Ml
and NDI were 98% and 98%, respectively, while the
average success rates were 93% and 96%, respectively.
The average peri-implant bone loss after 12, 24 and
36 months was 0.89, 1.18 and 1.02 mm for MI and
0.18, 0.12 and 0.32 mm for NDI. Both MI and NDI
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showed adequate clinical behaviour as overdenture
retainers. The NDI showed a better long term
predictability to retain mandibular overdentures with
most studies adopting conventional loading. {NDI are
classified into Category 1: implant diameter <3.0 mm,
«mini-implants », Category 2: implant diameter 3-
3.25 mm and Category 3: implant diameters 3.3-3.5 mm
[28].

CONCLUSION

The evidence currently available suggests that
the restoration of the edentulous mandible with a
conventional denture is no longer the most appropriate
first prosthodontic choice treatment. There is now
evidence that a 2-implant overdenture should become
the first choice of treatment for the edentulous
mandible.

Deciding whether to use a standard or narrow
diameter implant for treating edentulous patients can be
challenging. Clinicians need to consider a plethora of
factors including the patient’s age and needs, bone
volume and density, prosthetic space, arch morphology.
Further future studies are required to compare MI with
SDI for implant supported overdentures.

REFERENCES

1. Batenburg RH, Meijer HJ, Raghoebar GM, Vissink
A. Treatment concept for mandibular overdentures
supported by endosseous implants: a literature
review. Int J Oral Maxillofac Implants. 1998 Jul-
Aug;13(4):539-545.

2. Manju V, Sreelal T. Mandibular implant-supported
overdenture: an in vitro comparison of ball, bar,
and magnetic attachments. Journal of Oral
Implantology. 2013 Jun;39(3):302-7.

3. Feine JS, Carlsson GE, Awad MA. Mandibular
Two-Implant Overentures as First-Choice Standard
of Care for Edentulous Patients. Report on McGill
Consensus Statement on Overdentures. Int J Oral
Maxillofac Implants. 2002:601-2.

4. Misch CE. Contemporary implant dentistry.
Implant Dent 1999;8(1):90.

5. Thomason JM, Feine J, Exley C, Moynihan P,
Mdiller F, Naert I, Ellis JS, Barclay C, Butterworth
C, Scott B, Lynch C. Mandibular two implant-
supported overdentures as the first choice standard
of care for edentulous patients-the York Consensus
Statement. British dental journal. 2009 Aug
22;207(4):185.

6. Kutkut A, Bertoli E, Frazer R, Pinto-Sinai G,
Hidalgo RF, Studts J. A systematic review of
studies comparing conventional complete denture
and implant retained overdenture. Journal of
prosthodontic research. 2018;62(1):1-9.

7. Raustia AM, Salonen MA, Pyhtinen J. Evaluation
of masticatory muscles of edentulous patients by
computed tomography and electromyography. J
Oral Rehabil. 1996;23:11-6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ben Hadj Hassine M, Bucci P, Gasparro R, Di
Lauro AE, Sammartino G. A safe approach in an
all on 4 technique: a case report. Annali di
Stomatologia. 2014; V (4): 142-145.

Pasciuta M, Grossmann Y, Finger IM. A prosthetic
solution to restoring the edentulous mandible with
limited interarch space using an implant-tissue-
supported overdenture: A clinical report. J Prosthet
Dent. 2005;93:116-20.

Lee CK, Agar JR. Surgical and prosthetic planning
for a two-implant-retained mandibular overdenture:
A clinical report. J Prosthet Dent. 2006;95:102-5.
Ahuja S, Cagna DR. Defining available restorative
space for implant overdentures. J Prosthet Dent.
2010;104:133-6.

Trakas T, Michalakis K, Kang K, Hirayama H.
Attachment  systems for implant retained
overdentures: A literature review. Implant Dent.
2006;15:24-34.

Bansal S, A Aras M, Chitre V . Guidelines for
treatment planning of mandibular implant
overdenture. Journal of Dental Implants. 2014;4(1).
Martinez—Lage-Azorin JF, Segura-Andrés G, Faus-
Lopez J, Agustin-Panadero R. Rehabilitation with
implant-supported overdentures in total edentulous
patients;: a review. J Clin Exp Dent.
2013;5(5):e267-72.

Misch CE, Crawford EA. Predictable mandibular
nerve location--a clinical zone of safety. Int J Oral
Implantol. 1990;7:37-40.

Greenstein G, Tarnow D. The mental foramen and
nerve: clinical and anatomical factors related to
dental implant placement: a literature review. J
Periodontol. 2006;77:1933-1943.

Scherer MD, McGlumphy EA, Seghi RR,
Campagni WV. Comparison of retention and
stability of two implant-retained overdentures
based on implant location. The Journal of
prosthetic dentistry. 2014 Sep 1;112(3):515-21.
Scherer MD, McGlumphy EA, Seghi RR.
Comparison of retention and stability of implant-
retained overdentures based upon implant number
and distribution. Int J Oral Maxillofac Implants.
2013;28:1619-1628.

Mraiwa N, Jacobs R, van Steenberghe D. Clinical
assessment and surgical implications of anatomic
challenges in the anterior mandible. Clin Implant
Dent Relat Res. 2003;5:219-225.

Fanuscu MI, Chang TL. Three-dimensional
morphometric analysis of human cadaver bone:
microstructural data from maxilla and mandible.
Clin Oral Implants Res. 2004;15:213-218.

Kim JE, Shin JM, Oh SO. The three-dimensional
microstructure of trabecular bone: Analysis of site-
specific variation in the human jaw bone. Imaging
Sci Dent. 2013;43:227-233.

Sadowsky SJ. Treatment considerations for
maxillary implant overdentures: a systematic
review. J Prosthet Dent. 2007;97: 340-348.

[ © 2019 Scholars Journal of Dental Sciences | Published by SAS Publishers, India

[ 503




Hajer Zidani et al., Sch J Dent Sci, Dec, 2019; 6(12): 498-504

23.

24.

25.

26.

Preoteasa E, Melescanu-Imre M, Preoteasa CT.
Aspects of oral morphology as decision factors in
mini-implant  supported overdenture. Rom J
Morphol Embryol. 2010;51:309-314.

Al-Ansari BH, Morris RR. Placement of dental
implants without flap surgery: A clinical report. Int
J Oral Maxillofac Implants. 1998;13:861-865

Lei Q, Chen J, Jiang J. Comparison of soft tissue
healing around implants in beagle dogs: flap
surgery versus flapless surgery. Oral Surg Oral
Med Oral Pathol Oral Radiol. 2013;115:e21-27.

D. Scherer M. Guidelines for implant overdenture
treatment with standard or narrow diameter

27.

28.

implants: A clinical rationale. Journal of implant
and reconstructive dentistry CE Article No. 2, 2015
Sivaramakrishnan G, Sridharan K. Comparison of
patient satisfaction with mini-implant versus
standard diameter implant overdentures: a
systematic review and meta-analysis of randomized
controlled trials. International journal of implant
dentistry. 2017 Dec;3(1):29.

Schiegnitz  E, Al-Nawas B. Narrow-diameter
implants: A systematic review and meta-analysis.
Clin Oral Implants Res. 2018 Oct;29 Suppl 16:21-
40.

[ © 2019 Scholars Journal of Dental Sciences | Published by SAS Publishers, India

| 504



https://www.ncbi.nlm.nih.gov/pubmed/?term=Schiegnitz%2520E%255BAuthor%255D&cauthor=true&cauthor_uid=30328192
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Nawas%2520B%255BAuthor%255D&cauthor=true&cauthor_uid=30328192
https://www.ncbi.nlm.nih.gov/pubmed/30328192%23

