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Abstract

Introduction The goal of implant treatment is the formation
of a direct bone—implant interface contact.

Purpose This study aimed to evaluate the possibilities of
immediate loading treatment for edentulous patients rehabil-
itated with mandibular and maxillary overdentures.
Material and methods A literature review using the PubMed
and BIREME databases between the periods of 1977 and
2011 was performed.

Results From an initial yield of 218 titles, 78 articles were
selected for text analysis, finally resulting in 23 studies (16
prospective, 6 prospective randomized, and 1 prospective
multicenter) that met the inclusion criteria.

Conclusion The immediate loading protocol through which the
implants are subjected to occlusal function immediately after
their placement was introduced to overcome this limitation.

Keywords Dental implants - Prostheses and implants -
Overdentures - Immediate functional loading -
Osseointegration

Introduction

Since the first publications by Branemark and colleagues [1],
one of the most important paradigms, both for submerged and
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nonsubmerged implants, for adequate osseointegration of dental
implants has been the absence of loading until osseointegration
has occurred, with a waiting period ranging from 3 to 6 months
[1,2].

In recent years, an increasing interest toward shortening
of time between implant placement and implant loading has
been observed [2-25]. The immediate loading was intro-
duced to reduce the bone healing waiting time [3]. This
protocol is characterized by the placement of an interim fixed
prosthesis after implant insertion.

The results of recent studies on early and immediate loading
of implants supporting multiple-unit fixed restorations indicat-
ed that such loading protocol may also be successfully used
with removable dentures [4, 5]. When the immediate loading
protocol is used, it is suggested that splinting the implants
immediately after placement may avoid micromotions that
could have a negative impact on the osseointegration process
[6].

This systematic review aimed to address the use of im-
mediate loading overdentures (intervention) to rehabilitate
edentulous patients (patients), taking into consideration the
following aspects (comparisons): (1) maxillary and mandib-
ular immediate loading and (2) implant survival, analyzing
the results and making recommendations (outcomes),
according to the population, intervention, comparisons, and
outcomes (PICO) study design.

Materials and methods

A systematic literature search was conducted using the com-
bined MeSH terms (“overdenture”) and (“immediate implant
loading” or “implant-supported overdentures™) and (“clinical
study” or “comparative study” or “outcome assessment” or
“epidemiologic studies” or “intervention studies” or “patient
satisfaction”) in the Medical Literature Analysis and Retrieval
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System Online databases between the periods 1977 and 2012.
In vitro studies, case reports, and literature review studies
were included. Non-English language articles and studies
focusing on another type of oral rehabilitation were excluded.

The PICO format [26] was used to define a clear clinical
question in comparative clinical studies involving complete-
ly edentulous patients (P) requiring immediate loading in
overdentures (I), maxillary or mandibular overdenture (C),
and success of immediate loading for rehabilitation of com-
plete edentulous outcomes (O).

The search strategy was complemented by hand searching
in the following peer-reviewed journals: /nternational Jour-
nal of Oral & Maxillofacial Implants, Clinical Implant Den-
tistry and Related Research, Journal of Prosthetic Dentistry,
Clinical Oral Implants Research, Clinical Oral Investiga-
tions, Journal of Oral Implantology, and The International
Journal of Prosthodontics.

Results

From an initial yield of 218 titles, 78 articles were selected
for text analysis, finally resulting in 23 studies (16 prospec-
tive, 6 prospective randomized, and 1 prospective multicen-
ter) that met the inclusion criteria (Table 1).

Discussion

In 1997, a study [7] published a 10-year longitudinal study of
1,618 implants used to anchor complete dentures and an
implant success rate of 76 and 99 % was found on the
maxillae and mandible, respectively. Authors claimed that
the osseointegration, term used to characterize the integra-
tion between implant and bone, is dependent on a two-stage
surgical protocol. This protocol was developed to reduce the
risk of infection, to avoid the mucosa growing toward im-
plant apex, and to minimize the risks of early and unfavor-
able loads under the implant, reducing implant motion dur-
ing the initial healing phase which could induce implant
encapsulation by a fibrous tissue [1, 2].

Based on the biological and technological concepts from
that time, the authors [1] recommended a healing period with
occlusal load absence from 3 to 4 months for mandibular
implants and from 5 to 6 months for maxillary implants.

The implant success is initially related to the surgical
technique, primary stability, and absence of bacterial contam-
ination on the implant [27]. The lack of mechanical trauma or
overloads and peri-implantitis is also necessary [28]. The oral
hygiene maintenance to remove bacterial plaque around the
implant is required for the long-term success of implants [6].
Because of high success rate of dental implants, this treatment
has become an accepted clinical reality [2, 4-25, 29-31].

@ Springer

Primary stability and absence of early loading of dental
implants have been considered for years as a sine qua non
condition to allow osseointegration of dental implants. The
waiting time for osseointegration to occur is exhaustive and
discomfort for the patient. However, the idea not to load early
was empirically based and not experimentally ascertained. It is
therefore justifiable to question whether this healing period is
an absolute requirement to obtaining osseointegration or if,
under certain circumstances, this period can be shortened
without jeopardizing osseointegration and long-term results.
In particular, it should be demonstrated whether or not any
kind of movement transmitted to the implants during the early
phases of integration can compromise the long-term results or
if there is a threshold below which micromovements may not
compromise osseointegration [1, 2].

Initial studies of immediate loading, with a primary goal of
a direct bone—implant contact, have been proposed for
overdentures in patients who are completely edentulous [2,
4-25]. These studies have shown encouraging results. In
1986, Babbush et al. [32] described a technique of immedi-
ately loading titanium plasma-sprayed implants placed in the
mandibular symphysis with an overdenture. The implants
were rigidly splinted with a metal bar, and the denture was
relined with a soft liner within 2 to 3 days after the surgery.
The final prosthesis with the clips was placed 2 weeks later.
The authors reported a cumulative failure rate of 12 % after
8 years of follow-up. Since then, several studies have focused
on both fixed and removable immediately loaded implant-
supported prostheses in patients who are completely edentu-
lous, and high success rates comparable with conventionally
loaded implants have been reported (Table 1) [2, 4-25]. The
success rates of subperiosteal dental implants have been dis-
puted [33]. Minimal documented evidence of the predictabil-
ity of these devices has lessened the benefits that the implant
offers for patients with severely atrophic mandibles [34, 35].

Although there is a lack of consensus on the definition of
loading, some authors refer to immediate loading when the
period of time between implant placement and prosthesis
insertion is less than 48 h. However, delayed loading consists
of loading an implant-supported prosthesis after a healing
period ranging from 3 to 6 months [36, 37].

In the protocol of one-surgical stage, primary stability is
an essential prerequisite for early loading. Some factors
affect the implant’s primary stability, including bone density,
implant design, surgical technique, insertion torque, and
instrumentation protocol. Among these parameters, the in-
sertion torque has not been fully analyzed yet. The insertion
torque value depends on the implant’s surface, design, and
screw thread geometry [38].

The measurement of implant stability can be performed by
using resonance frequency technique [39]. The values of
resonance frequency are related to the implant stability into
the bone [40]. Sennerby and Meredith [41] used the resonance



261

Oral Maxillofac Surg (2014) 18:259-264

PopI0daI JOU —

001 L Ieg suonisod surued renqrpuein (oo 1) Ajreq 4 ¢ Ppaziwopuel pue oAndadsoig [11] Te 10 zewpiAsiny, €7

001 4 Ired Te[nqIpuejy (reom 1) Ajreg 4 0l oanoadsoid [Gr] towny, pue zewyisung,  zg
BoIE

8°0L z reqg JIOLIOJUE JR[NqQIPUEBIA] (syy0om 9) AJreg z Z1 Ppoziwopuel pue 9A10adsorg [6] Te 10 prwug-osme] g
BOJR [BUIIURIOLIUL

001 4 Teg ITe[nqipuejy (reom 1) Apreg 4 01 aAnoadsold [01] Tere oIS 0

001 4 Tegq JTe[nqipuejy Ajererpauuuy € L1 aAnoadsold [1] Te1e veydars 61

BOIR [BUIWIEIOLNIUL (syoom 7)

001 I Ieq Ienqrpuely  Apaeq Jo (3joam ) Apreq t S oanoadsord  [g8] Te 10 SuoessereyoSuny /]
BOIE [RUTUEIOJIJUT

001 4 red Te[nqipuen (s0om ¢) Ajreq 4 11 oAn0adsolg [¢] Te 10 [epsoukoy L]
BOJE [RUIIURIOJIUI

001 z Ieq Ie[nqIpuBA Kjorerpouruuy % 0 Ppoziwopuel pue 9A10adsorf [£] Te10 0owoy 97

001 € red Te[nqIpuejy Ajoyerpoutuy 4 8 aAnoadsord [07] Te0 009 I
BOJE [RUIURIOJIUI

001 4 - Ie[nqIpueiy (100 9) Ajreq (4 T oAn0adsolg [9] e 10 oukeq  p1
BOJR [BUIWURIOJIUL

686 I Ired Te[nqipuejy Ajeperpauuuy 12 T aAnoadsord [T] Te 10 oueSuey ¢

§'79 € 1reg auIpIw Te[NqIPURIA Ajoyerpauuuy I 93 oAnoadsord  [61] Aoy pue moppprT I
suopisod ourues
10 [easAydwAs

818 1 req Ie[nqIpuBA Kjorerpouruuy 710 9¢ pozIWOpUEI pue 9A0Ads0I] [81] Te 1o womsuory] [
Ie[nqrpuewu

S'v6 PUB 7L S - pue Are[[IxeJAl - - 0€ Jowonnu pue aAndadsoig [§] Tewmer g

(3}oam 9) Ajred 1o

001 I Ireqg Te[nqrpuey (reom 1) Apreg 4 Tl poziwopuer pue aAnoadsold [€2] Terw yeepen 6

001 I lred aulfpw Je[NqIPUB (s09m ) Kpreg I 0T aApoadsoid [scl eI wieusa 8

06 4 1red Te[nqrpuejN (reom 1) Apreg 4 ol oAnoadsolqd [€1] Terwrpwgop L

001 syquowt ¢ red Tenqipuey Ajoyerpourtuy 4 91 oAnoadsolg [1z] Tewesrsep 9
BOJE [RUIURIOJIUI

788 9 Ieq Ie[nqIpuBy Kjorerpatruuy % 8 oAnpoadsorg [2] meo pue oosedery) S
suonisod aurued

001 4 Ired Ie[nqIpuejy Ajoyerpautuy 4 0¢ oAnoadsolq [cclewPmg v

001 1 11eq pajerdosse-reg Ie[nqIpuejn AJarerpaunuy z S aAnpadsorg [£1] ouooserq pue pieny ¢

001 4 Ieq Ie[nqIpuenl KJarerpauuy v G poziwopuel pue 2A10dsord [z1] ‘18 12 pessy z

86 S Teg Te[nqipuey Ajoyerpouruy 4 93 aApdadsolq [91] Tes eppesly 1

juanjed 1od
(%) syuepdwr oyy Jo  (s19K) porrad juowdoe(d juejdwr  syuedunn
el [BAIAING dn-moqjoq  odA juowyoeny uoigoy Jo Surwy, Jo 'oN swened jo ‘oN ugisap Apms sloyny  “ON

papnjoul sarpnys 3y} Jo SonsLLjoeIey) [ dlqe],

pringer

As



262

Oral Maxillofac Surg (2014) 18:259-264

frequency to investigate the implant stability in the anterior
region of the mandible, and no change on implant stability
values were observed within the 3 months of healing period.
This result confirms the idea of using immediate loading in
mandibular implants. However, in the presence of poor quality
and quantity bone and overloads, implants subjected to im-
mediate loading may be at risk of failure [23].

Some indicate that thresholds between 25 and 45 Ncm of
insertion torque are necessary to prevent critical implant
micromovements [42]. Others found that values above
32 Nem would be an indication of primary stability [38].

The necessity of splinting the implants is a questionable
factor in overdenture rehabilitation. Some authors stated that
the use of splinted implants after surgery is a prerequisite to
obtain success in immediate loading overdentures [2, 43].
The use of bar to splint the implants is an effective method to
avoid axial rotation and micromovement of immediately
loaded implants and, consequently, loss of osseointegration
[44, 45]. However, the effectiveness of splinting immediate
loading implants to keep the osseointegration should be
revised [46] since some studies have demonstrated that
nonsplinting implants subjected to immediate loading can
be osseointegrated [47, 48].

According to Goiato et al. [38] and Ochiai et al. [49], the
splinting of implants by using a bar created greater stress on the
implants and supporting tissues when compared to unsplinted
implants (i.e., o-ring system). Although the use of o-ring
attachment system reduced the stress concentration on the
peri-implant bone tissue, the use of other types of attachments
systems is not unfeasible.

We believe that in case of immediate loading of overdentures,
it is important to reduce the stress on the peri-implant region to
achieve primary stability. Therefore, the use of o-ring system is
more indicated, owing to its lower stress distribution to the
implant region.

In order to reduce the cost of overdenture treatment, the use
of one implant to retain mandibular complete dentures provid-
ed adequate function to the patient, even in the case of imme-
diate loading implants [18, 19, 25]. Regarding maxillary
overdentures, further studies are required [4]. In the maxilla,
the bone height, bone quality, and presence of anatomic struc-
tures such as maxillary sinus and nasal cavity should be ob-
served during implant insertion. Different from the manbibular
bone, the maxillary bone presents a thinner cortical bone and a
less dense trabecular bone which induces lower primary stabil-
ity of implants placed on the maxilla. The clinical success of
immediate loading of superior overdentures depends on the
implant placement region and implant length. The decision
about immediate loading of maxillary overdentures should be
carefully evaluated [4, 16, 19, 47] since longitudinal clinical
studies on this issue are limited.

The use of immediate loading overdentures over two
lower implants should become the treatment of choice for
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individuals who have a fully edentulous mandible [5, 6,
9-11, 13, 15-18, 20-23]. The resonance frequency of the
initial and late stability of implants used to retain the
overdenture under immediate loading is an alternative for
obtaining retention and stability in treatments involving con-
ventional complete dentures, where two implants are enough
to retain the overdenture satisfactorily [5, 6,9-11, 13, 15-18,
20-23].

According to the present study, the use of immediate load-
ing implants to retain overdentures is a predictable treatment
option, even in the case of single implants when its splinting is
not possible. Nevertheless, there is no doubt about the neces-
sity of good quality and quantity bone to provide enough
primary stability of the implant, resulting in a high level of
implant insertion torque so that the abutments are placed with
a lower torque than the insertion torque of the implant. In
patients with good periodontal health, who have no infections
at the implant site as well as balanced occlusion, and who have
nonparafunctional habits, a predictable planning treatment can
be designed based on radiographs, computed tomography
scan, and surgical guides.

Conclusion

According to the review, it was concluded that the success of
immediate loading for rehabilitation of complete edentulous
arches with overdentures has increased. In general, the studies
have demonstrated high predictability for rehabilitation of
mandibular complete edentulous arches with immediate load-
ing overdentures, mainly when the implants are placed in the
symphysis area regardless of implant number. The maxillary
rehabilitation with immediately loaded overdentures is ques-
tionable due to lack of longitudinal studies in literature.

Conflict of interest The authors declare that they have no conflict of
interest.
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