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The traditional way to replace lost teeth in edentu-

lous or partially edentulous patients has been to

provide these individuals with removable full or par-

tial prostheses – a treatment alternative that is still

available today. Since the last decades of the 20th

century, the concept of using oral implant supported

fixed prostheses has also become an accepted ther-

apy, and several well functioning implant systems

are at present available for ‘‘routine’’ treatment pur-

poses. However, in many instances implant treatment,

when performed according to ‘‘routine’’ protocols,

means that treated patients still have to use various

types of transitional removable prostheses during

parts of the clinical handling. For many individuals,

this way of working may be a psychologically trau-

matic experience, as also stated, for example, by

Schnitman and coworkers (32). Furthermore, from

a functional point of view, treated patients may not

be able to cope with the removable prostheses during

healing phases, due to bad retention of the provi-

sionals, or may even ask for an immediate treatment

solution for socioeconomic reasons. Consequently,

there has been a need or at least a wish for the deve-

lopment of ‘‘routine’’ implant protocols, decreasing

or even eliminating the healing periods before loading

inserted implants. As a natural consequence, crea-

tion of fixed implant supported prostheses via pro-

tocols for either immediate (same day) and early

implant loading (within one to a few weeks of healing)

have gradually become available during later years

as additional concepts, aiming at reducing the treat-

ment time and treatment costs. This is a totally new

way of working – a new paradigm – as compared to

‘‘routine’’ protocols, but as stated by Ganeles et al.

(14), ‘‘once immediately loaded implants have clini-

cally osseointegrated, they appear to take on the

long-term predictability characteristics of conven-

tionally healed and loaded implants’’. Furthermore,

Kinsel & Lamb (22) wrote that ‘‘the new techniques

may even offer several advantages, including

increased masticatory function, minimised uncon-

trolled transmucosal loading through cross-arch sta-

bilisation, improvement of psychological well-being,

and reduction in treatment time’’. Consequently, the

new immediate loading approach seems to be a good

alternative for treatment of the aforementioned

group of patients.

In principle, three different methods can be used

when creating implant-supported full fixed bridge-

work, using a reduced or no healing time:

� provisional constructions based on conventional

or extra implants or using transitional implants.

� early (within one to a couple of weeks) permanent

loading of conventional implants.

� immediate permanent loading of implants using

prefabricated components.

Several reports have been presented on how to

work according to the new ‘‘immediate’’ protocols,

but the mere handling of these will not be discussed

in this report. Instead, the first aim of the chapter is

to give a review of the literature regarding what is

possible to achieve with immediate and early loading

protocols when used in edentulous or partially eden-

tulous jaws to support fixed bridgework. No informa-

tion will be given, though, regarding overdenture and

single tooth treatment.

Literature review

Since the difference between immediate, early and

delayed loading is not well defined, publication titles

can often be very misleading. Several authors confuse

a one-stage implant insertion procedure (without
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immediate prosthesis installation) with immediate

loading. In the current chapter, however, only

publications where the implants have been put

into functional loading within 3–4 weeks will be

reviewed.

Most of the available studies regarding immediate

or early implant loading have been carried out in

patients who are edentulous in their mandibles (5,

6, 14, 30, 32). In the reports referred to, the implants

have in general been placed in the frontal region,

between the mental foramina, to support provisional

fixed prostheses, whereas posterior areas of the jaws

have been avoided due to expected poor bone qua-

lities, higher chewing forces and presumed higher

implant failure rates. However, when used in front

regions, good long-term follow-up results have been

presented by Schnitman et al. (32), who in 10

patients reported a 10-year survival rate of 85% for

immediately loaded Brånemark system implants. In

that study, only three of the originally inserted

implants per jaw were used, placed in a tripod posi-

tion, for the initial immediate loading to support the

provisional construction. The remaining implants

were submerged for conventional healing and later

use to support the permanent fixed prosthesis. Lost

implants were mainly short, posteriorly positioned

and placed in poor-bone quality sites. To create a

successful outcome of immediate implant loading

the authors stated the need for good initial fit, high

proportion of implant surface in contact with cortical

bone, two-cortical bone stabilization, and elimina-

tion of micromovements during the bone remodeling

healing period.

Chow et al. (5) provided patients with edentulous

mandibles with provisional fixed prostheses, sup-

ported by immediately loaded Brånemark system

implants. The technique was based on standard

components, and used a simple prosthetic design,

which has been nicknamed ‘‘the Hong Kong Bridge’’.

In the report, 27 patients were treated and, in all, 115

implants of various lengths and diameters were

inserted. The overall implant survival rate was

reported to 98% after 1 year of function.

Recently, a report by Ganeles and coworkers (14),

using three different implant systems (ITI, Astra and

Frialit-2), reported on the outcome of 27 patients

being treated in their edentulous mandibles with

immediate provisional constructions and being fol-

lowed-up for 5 years. The mean number of implants

placed for immediate loading was six per jaw. The

loss of one implant occurred 3 weeks after place-

ment, whereas 160 out of the 161 immediately loaded

implants were successfully integrated (99%). The

authors indicated the importance of leaving the

implants as immobile as possible during the initial

loading period. They therefore suggested a number

of clinical factors that may influence the implant’s

resistance to movement: the number, distribution,

length, diameter, and macroscopic stabilising char-

acteristics of the inserted implants; patient bone

quality and density; precision of surgical technique;

stiffness of the reconstruction; and occlusal force

application through function and parafunction.

According to the authors, if all factors were ade-

quately balanced, then predictable integration could

be anticipated, despite immediate functional loading.

The paper by De Bruyn et al. (6) presented a tech-

nique where only three regular platform Brånemark

system implants were loaded, within a month after

insertion, to support fixed provisional mandibular

full arch constructions. A total of 60 implants were

used for this purpose in 20 patients. The failure rate

for the implants was reported to 10% after a follow-

up time of 1–3 years. The authors concluded that the

outcome was less favorable than could be expected

with a standard four- to six-implant protocol, using a

one-stage surgical technique.

Several studies have not only reported on edentu-

lous mandibles but also on immediate loading in

edentulous maxillae (17, 20, 22, 37). Tarnow and

coworkers (37) inserted a minimum of 10 Brånemark

system implants per jaw, of which at least five

implants were used for immediate loading. Their 1-

to 5-year results revealed a 97% implant survival rate,

independent of jaw type. They therefore stated that

‘‘by using a wide anterior-posterior distribution of

the implants in order to resist critical micro-move-

ments of the implants, it is possible to achieve the

same good success rate in maxillae as in mandibles’’.

Furthermore, it was pointed out that rigid splinting

and minimal lateral force application were critical

factors for success.

In a study by Horiuchi et al. (20), as many as 10–12

Brånemark system implants were, whenever possible,

placed to support immediate provisional construc-

tions in either jaw. Ninety-four of the originally 96

immediately loaded mandibular implants (98%)

remained osseointegrated during a follow-up period

of 8–24 months. Similar favorable results were also

presented for maxillae, as 42 of 44 immediately

loaded implants (96%) remained integrated after

the same length of time. The authors gave the follow-

ing further guidelines for successful immediate

implant loading:

� immediate loading may be attempted in selected

patients to create bilateral splinting action among

Immediate/early loading of oral implants
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at least five (mandibular) and eight (maxillary)

implants distributed optimally.

� the length of immediately loaded implants should

probably be at least 8.5 mm (wide platform) or

10 mm (regular platform).

� implants with good primary stabilization (place-

ment torque of more than 40 Ncm) can be imme-

diately loaded.

� implants with a placement torque < 40 Ncm,

length < 8.5 mm (wide platform) or < 10 mm (reg-

ular platform), or associated with bone grafting,

should probably be submerged.

� a screw-retained, passively fitting provisional pro-

sthesis, with a rigid metal casting, will likely be

more successful.

� cantilevers should be avoided in the provisional

prosthesis.

� the provisional prosthesis should not be removed

during the healing period (4 months in the mand-

ible and 6 months in the maxilla).

In a report by Kinsel & Lamb (22), the outcome of

151 immediately loaded ITI implants was reported,

being placed in 14 maxillae and 8 mandibles, respec-

tively, and being used to support provisional fixed

prostheses from start. At least four implants were

used to support the provisional constructions, and

implants were followed over a 5–year period. The

overall implant survival rate was 98%, independent

of type of jaw.

Immediate functional loading of immediate

implants in edentulous both mandibles and maxillae,

respectively, were also presented by Grunder (17),

who reported on five maxillae and five mandibles,

respectively. In these, a total of 91 Osseotite implants

had been inserted to support immediate provisional

fixed prostheses. After a follow-up time of 2 years the

overall success rate was reported to 92% (88% in

maxillae and 97% in mandibles, respectively). All

failed implants were the most distal ones in that

particular quadrant, and all failing sites had per-

operatively been diagnosed as soft bone sites.

van Steenberghe et al. (36) based the fabrication of

the final fixed prosthesis to be installed with abut-

ments on top of the implants at the end of surgery,

on 3-dimensional CT scan images. The high preci-

sion of this 3-D planning ensures the fit of the final

prosthesis on the implants.

Until then, examples of provisional fixed construc-

tions have been presented. However, in the study by

Randow et al. (30), the authors presented a prospec-

tive protocol based on 16 edentulous mandibles,

where early functional loading (within 20 days) of

inserted Brånemark system implants was performed

using permanent fixed constructions. The technique

was built around the use of conventional compo-

nents and implants, and the bridgework, nicknamed

‘‘the Nordic Bridge’’, was individually fabricated,

after taking the first impression during surgery. In

the report, the 18-month follow-up results were pre-

sented, which indicated that no implants had been

lost. The same patients were further followed-up by

Ericsson et al. (7) for 5 years, during which period no

new implants failed.

The first oral implant protocol with which it was

possible to provide patients with a successful 1-day

permanent treatment result in edentulous mand-

ibles, was the Brånemark Novum concept (3).

The technique was based on the principle of using

prefabricated prosthetic components and defined

surgical guides, when inserting three 5-mm-wide

and 13-mm-long (threaded portion) Novum im-

plants. The surgical protocol requires some experi-

ence of previous implant surgery, and according to

Lekholm (24) it is important to do a proper patient

selection, as not all edentulous mandibles are auto-

matically suitable for the procedure. So far, only two

follow-up studies of this technique have been pre-

sented (3, 35). In the original paper by Brånemark et

al. (3), it was shown that three out of 150 inserted

implants were lost during the 6-month to 3-year

follow-up period (98%). The corresponding prosthe-

tic stability rate was also 98%. In the report by van

Steenberghe et al. (35), 50 patients were also treated

with this protocol and followed for 12 months. Nine

implants in six patients were lost during the follow-

up period, resulting in a cumulative survival rate of

94%. The corresponding prosthesis stability rate

was 96%. Most of the failures occurred in shape

and quality groups C3 and A4 (Lekholm–Zarb index;

25). The authors also reported that extractions in

connection with the implant insertion did not have

an influence on the outcome. Although the Novum

technique has several advantages, e.g. reduced

treatment efforts and costs, there may also be some

limitations. The bone anatomy in some instances

has to be adjusted to correspond to the prefabri-

cated components and there are in principle limited

possibilities to individualize the form and extension

of the framework.

In the study by Hatano (19), a 1-day technique was

presented for edentulous mandibles, which enabled

the use of three wide platform Brånemark System

implants and the fabrication of individualized per-

manent fixed bridgework. In the report, 25 patients

were treated according to the protocol, using a pre-

fabricated framework, cast in gold–silver–palladium
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and primarily sectioned into three parts, one for each

implant, but finally soldered together on the day of

surgery. A total of 105 implants in 35 patients were

followed and reported in the study. Three implants

failed during the 2–36 months of follow-up time pre-

sented, giving an overall implant survival rate of 97%.

The failed implants were distal implants, which were

lost within 3 months postinsertion. The advantage

with the technique is, first of all, that conventional

components and instrumentation can be used and,

secondly, that implant lengths and diameters can be

individualized for optimal stability via two-cortical

stabilization.

Immediate implant loading supporting provisional

fixed short-span bridges has also been performed in

partially edentulous situations. Maló et al. (26)

reported on 49 consecutively treated patients in

whom a total of 94 Brånemark system implants were

inserted to support 54 fixed prostheses. Of these, 23

were short-span bridges (14 in maxillae and 9 in

mandibles) and the remaining ones, single crowns.

Clear inclusion and exclusion criteria were used, and

the implants were all placed within the esthetic zone,

aiming at bicortical stabilization but avoiding mar-

ginal countersinking. After 2 years of functional load-

ing, the cumulative survival rate was 96% for all

inserted implants. Reported failures mainly occurred

in connection with fresh extraction sites, and conse-

quently the authors recommend extra care to avoid

situations with persisting inflammation when pla-

cing the implants.

Immediate occlusal loading of Brånemark system

implants applied in various jawbone regions has also

been reported by Glauser et al. (15), who in 41

patients inserted 127 implants being immediately

loaded to support provisional fixed partial pros-

theses. In all, 71% of the patients received their pros-

thetic constructions the same day and the rest within

11 days. After a follow-up of 1 year, 21 of the imme-

diately loaded implants had failed (17%), a majority

of which had been inserted in posterior regions of

maxillae, where the success rate per se was as low as

66%. Parafunction and soft bone qualities in combi-

nation with small bone volumes were considered the

main reasons for the higher failure rate in posterior

parts of the maxilla.

Finally, a study by Buchs et al. (4) introduced a new

implant design – the Altiva Natural Tooth Replace-

ment (NTR) implant. The purpose of the new tech-

nique was to minimize patient discomfort, facilitate

fabrication of the provisional restoration, and to

allow the final impression to be made during surgery.

A total of 93 patients were treated with 142 implants,

of which 91 (63%) were used to support provisional

fixed partial bridgework, attached within 24 h post-

implant insertion. The overall implant survival rate

was 94%, after a mean follow-up time of 20 months,

and was the same for maxillae and mandibles. The

authors stated that the factors, which must be com-

bined to minimize initial implant movement, are

immediate fixation of the implants and limitation

of loading forces to levels that do not stress the

implant-to-bone interface.

With the exception of a few studies (7, 14, 22, 32),

most of the reviewed reports regarding immediate

loading have represented short follow-up periods

for the majority of the studied implants. Still, it is

interesting to see that, under given conditions, it has

been possible to treat edentulous and partially eden-

tulous patients with fixed implant supported pros-

theses with acceptable results (>90% of survival in

most instances), in mandibles as well as maxillae.

Consequently, immediate loading protocols seem

to give similar good results as the ‘‘routine’’ protocols

and must therefore be regarded as valuable additions

or even substitutes for today’s used ‘‘routine’’ im-

plant protocols (8).

Compromised conditions

The purpose of this paper is also to present what is

known regarding the use of immediate/early implant

loading techniques, when applied in compromised

patients.

To be able to achieve this aim, it is first of all

necessary to identify what is meant with compro-

mised patients. One possible way to define the con-

dition could be ‘‘patients at risk or with specific

limitations for going through oral implant surgery’’.

From the literature (23, 33), as well as the previous

chapter, it is known that there are two levels of

compromised situations to be considered when

working according to ‘‘routine’’ oral implant proto-

cols:

� compromised patients (systemic risk factors).

� compromised implant sites (local risk factors).

Systemic risk factors

Regarding systemic risk factors, the same medical

contraindications for implant surgery as for delayed

loading protocols (23) are of course valid in connec-

tion with immediate or early loading techniques.

With conditions such as homeostasis defects, blood
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dyscrasias, ongoing chemotherapy (39) and any type

of uncontrolled disease one should refrain from

using either delayed or immediate implant loading

techniques. Furthermore, psychological problems

and/or alcohol or narcotic abuse are other situations

that may contraindicate any type of oral implant

treatment. Also patients who have gone through dif-

ferent kinds of bone grafting ought to be excluded

from immediate protocols. However, besides these

situations, there are other conditions that may be of

specific interest in connection with the current topic:

� critical age groups.

� diabetes (unbalanced).

� vitamin D-dependent rickets.

� osteoporosis.

� Sjögren’s syndrome.

� smoking habits.

The amount of knowledge is unfortunately very

limited concerning these aspects.

In most reports, it is just stated that ‘‘patients were

in good medical health or non-contributory’’. There

is one exception, though; the study by Horiuchi et al.

(20), which clearly stated the medical history of

included patients. Conditions such as hepatitis C,

hypertension, hepatoma, syphilis, and myocardial

infarction were included. However, nothing was

mentioned in the results about these diseases in rela-

tion to lost implants. Other ways to find out what is

relevant in connection with the question could there-

fore be to analyze the inclusion/exclusion criteria

used when performing immediate or early loading,

as well as to study the reasons for implant failures,

occurring in connection with these immediate pro-

tocols. In the following, such a method will be uti-

lized to exemplify what is known and can be

recommended regarding immediate or early implant

loading in connection with compromised situations

(Table 1).

Age and gender

Several reports have indicated that neither age nor

gender seems to influence implant failure rates when

treatment is performed according to ‘‘routine’’ pro-

tocols (for review, see 33). However, it is important to

remember that with higher ages comes a higher risk

of medical complications and slow healing, some-

thing to consider independently of the surgical tech-

nique used. Furthermore, implant treatment should

generally be avoided in still growing individuals (28).

Besides these aspects, there is no indication that age

and sex may be a problem in relation to immediate or

early loading protocols. The results in the reports

referred to in the first section of this presentation,

which included patients of both sexes as well as of

various age groups, were not jeopardized. In fact, in

the study by Glauser et al. (15), based on 41 patients

being treated with 127 implants, all being immedi-

ately loaded and followed 1 year, it was specifically

stated that ‘‘the number of failures were evenly dis-

tributed between females and males and also among

different age groups’’.

Diabetes

It was concluded by Shernoff et al. (34) that well-

balanced diabetic individuals could be considered

for oral implant treatment. This statement was based

on 89 type II diabetes patients followed up for 1 year.

A similar conclusion was reached by Balshi & Wol-

finger (1) based on 227 implants in 34 patients with

diabetes. Consequently, diabetes has not been con-

sidered a potential risk factor for establishing and

maintaining osseointegration of titanium implants

when used together with standard protocols. How-

ever, in the immediate loading study by Maló et al.

(26), patients with diabetes were excluded; whereas

Ganeles et al. (14) included such patients in their

material. Although evidence from a large number

of subjects is lacking concerning diabetes in relation

to immediate or early loading, it still appears reason-

able to claim that type II diabetes ought not to be an

absolute risk factor for direct loading protocols.

Vitamin D-dependent rickets

At a workshop at the Institute for Postgraduate Den-

tal Education in Jönköping, Sweden, the outcome of

implant treatment in four patients with X-linked

hypophosphatemic rickets was presented. Eight of

10 inserted implants had failed (2). Consequently,

rickets should be considered a contraindication for

Table 1. List of systemic conditions, which may be
potential risk factors for immediate oral implant load-
ing, as based on a literature review

Conditions Risks References

Osteoporosis possible risk? 9, 15, 33

Smoking possible risk? 9, 33

Type II diabetes possible risk? 26

Rickets clear risk factor 2

Sjögren’s syndrome clear risk factor 21, 29

Compromised medical conditions in general, as well as alcohol/drug
addiction, should be considered clear risk factors (21, 23, 38).
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implant treatment independent of the loading pro-

tocol used.

Osteoporosis

It has often been mentioned that patients with diag-

nosed osteoporosis ought to be viewed as potential

risk patients for oral implant treatment due to their

soft bone condition. However, there is nothing in the

literature supporting such a statement, when osteo-

porosis is treated according to ‘‘routine’’ protocols

(for review, see 33). It has, in a retrospective study by

Friberg et al. (13), been shown that in a group of

osteoporotic patients, the survival rate was 97% after

a mean follow-up time of 3.3 years. In that study, an

adapted surgical protocol was used, though, to create

optimal primary implant stability, which of course is

of importance in all sites having soft bone. It seems

reasonable to assume that patients with osteoporosis

(mainly quality 4 bone; 25) should be regarded as

potential risk situations for immediate or early load-

ing, independent of whether an adapted surgical

technique can be used or not, due to their impaired

bone quality (see below).

Sjögren’s syndrome

The systemic disease Sjögren’s syndrome may result

in xerostomia, which makes it particularly difficult

for affected patients to wear conventional remova-

ble dentures. Consequently, there has been a need

and an interest in treating such patients with oral

implant supported prostheses. However, from a

limited number of studies (21, 29) it is obvious that,

when doing so, the failure rate will become higher

than what can normally be expected using standard

protocols. Consequently, Sjögren’s syndrome ought

to be regarded as a potential risk situation also in

connection with immediate or early implant loading

protocols.

Smoking habits

It has been shown in several studies (for review, see

9, 33) that smoking may have a negative influence on

the outcome of oral implant treatment. On average,

twice as many implants are lost in smokers as in non-

smokers. Consequently, smoking must also be

regarded as a potential risk factor for immediate or

early loading protocols, even though several reports

have included smokers in their material for immedi-

ate implant loading without reporting any negative

effects on the outcome (5, 6, 14, 17).

Local risk factors

There are also local risk factors to consider in order to

perform successful implant surgery. Some of these

can be identified preoperatively, whereas others have

to be judged during the implant insertion procedure

itself. One of the most important key aspects for

success is the need to create an optimal primary

implant stability (33). The conditions, which mainly

influence the initial stability, are partly related to

anatomic conditions and partly to the surgical pro-

tocol being used. The two anatomic conditions most

commonly mentioned as reasons for implant failures

are insufficient jaw volume and poor bone quality

(9, 10). Consequently, these two parameters ought to

be considered the two major local risk factors also in

relation to immediate or early loading protocols.

However, other anatomic conditions, such as unfa-

vorable jaw form and inter-jaw relation, should be

borne in mind, especially when working with the

Brånemark Novum concept (24). With regard to sur-

gical technique aspects, factors related to the surgical

handling, as well as who is performing the procedure,

may influence the outcome, but independently of the

method of loading.

Besides anatomic and surgical aspects, other situa-

tions may compromise the implant site/implant

treatment, being related to intraoral conditions and

certain behaviors of the patient:

� ongoing oral pathology (including active perio-

dontitis).

� parafunctional habits (bruxism).

� irradiation.

� poor patient cooperation.

These conditions have to be considered when

planning immediate or early implant loading (Table 2).

Unfavorable jaw shape

In connection with the conventional Brånemark pro-

tocol it has been found that short implants, being

7 mm long and 3.75 mm in diameter, can success-

fully support full fixed mandibular constructions

(12). In the study referred to, the 5-year follow-up

implant survival rate was 96%, and after 10 years it

was 92%. Thus, bone volume per se does not seem to

be of any major importance in relation to standard

protocols, at least not in the frontal region of man-

dibles, where the bone quality in general is favorable.

In relation to immediate or early loading protocols,

different jaw height/implant length requirements have,

however, been presented. Some authors considered
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that the longer the implants are, the better, at least

when using standard diameter implants (6). Others,

on the other hand (4, 20, 26, 37), have accepted

implants being at least 10 mm long, and some (15)

even 7 mm long, but of the widest diameter possible.

Consequently, bone volume does not seem to be a

major factor for a successful outcome in connection

with immediate or early loading, provided good bone

quality sites are at hand (15). However, it is impor-

tant to correlate the length and the diameter with the

number of implants being inserted. The more

implants are inserted, the shorter their lengths can

be (20, 37); whereas the lower the number of inserted

implants; the longer and wider they have to be, as

indicated by Chow et al. (5) and Hatano (19).

Furthermore, when working with few implants, these

have to be evenly distributed within the jaw arch, too

(32).

The Brånemark Novum technique needs a mini-

mum height of about 12–13 mm and a width of at

least 6–7 mm in order to harbor the commercially

available Novum implants (3). However, as shown by

van Steenberghe et al. (35), too much bone height

seems to be a potential risk factor for this protocol. In

connection with the protocol it can be mentioned,

too, that there is a need also for a certain jaw curva-

ture to fit the prefabricated bars, mainly the U-

shaped type of jaw. Another parameter of impor-

tance for the Novum protocol is the jaw relation, as

only Classes I and III have been regarded suitable for

treatment; Class II ought to be treated with some

caution (24).

Insufficient bone quality

As already mentioned, soft bone implant sites have

by many authors been pointed out as the greatest

potential risk situation when working with classic

protocols (for review, see 38). In connection with

immediate/early loading, quality 4 sites have been

excluded in some reports (26). Others have men-

tioned that most failures have been found in sites

where the bone density from the start was low (14,

15, 17, 20, 22, 37), specifically, distal sites, such as

over the mandibular canal or under the maxillary

sinus, where it can be difficult to obtain two-cortical

stabilization. If the implant is not stable from the

start, no direct loading should be performed (15).

However, if an adapted surgical technique is possi-

ble, including no pre-tapping, minimal or no coun-

tersinking, reduced drill dimensions, long/wide

diameter implants, two-cortical stabilization, etc.,

favorable implant results can still be obtained in soft

bone sites in connection with immediate protocols

(5, 15, 32). Besides the necessity of good initial

implant stability, authors have stressed the impor-

tance of eliminating unfavorable implant move-

ments during healing. This can be achieved by

splinting the implants together as quickly as possible

via a rigid construction, obtaining a passive fit to the

implants (5, 26, 37). The final decision of whether to

use the inserted implants for immediate/early load-

ing must be made during implant placement using

surgical experience or, preferably, some device to

objectively judge implant stability (8). Some reports

have measured the insertion torque (11), and stated

that, provided there is an initial stability rate of 30–40

Ncm, the implants can be immediately loaded (5, 6,

14, 20, 26). Another objective way to evaluate the

initial stability of implants is the ‘‘resonance fre-

quency analysis technique’’ (27), by which it is

possible to follow the implant over time, without

using any invasive procedure. Consequently, soft

bone situations do not seem to be an absolute con-

traindication for immediate implant loading, pro-

vided they are evaluated and handled properly.

Table 2. List of local site related conditions, which may be potential risk factors for immediate oral implant loading,
as based on a literature review

Conditions Potential risks References

Small bone volume if only few short implants of standard diameter are inserted 5, 19, 20, 36

Soft bone quality if not an adapted surgical technique is used 14, 15, 17, 20, 22, 26

Bruxism a clear risk factor 5, 14, 15, 17, 22, 26

Ongoing pathology a clear contraindication to any type of implant insertion 6, 15, 18, 23, 26, 31

Irradiated sites a clear contraindication 9

Non-compliant

Patients a risk factor 5, 15

Bone grafted sites a clear risk factor 20

200

Lekholm



Signs of parafunctional habits (bruxism)

Parafunctional habits are often considered a poten-

tial risk factor for implant treatment. However, there

is little clinical evidence that parafunction (bruxism

and clenching) is associated with an increased late

implant failure rate (9). Still, it would be of great

interest to establish the parameters for immediate

treatment of potential ‘‘bruxers’’. In some studies,

patients with signs of bruxism or parafunctional pro-

blems have been excluded from the immediately

loading protocol (5, 26). In other studies, bruxers

were included; however, many failed implants were

found in those patients (14, 15, 17, 22). One other

report mentioned the importance of avoiding over-

loading (6) and of creating a well-balanced phy-

siologic occlusion. Consequently, patients with

parafunctional problems ought to be viewed as

potential risk patients and should be carefully

checked postoperatively for signs of possible brux-

ism, overloading or mechanical problems.

Ongoing infections within the jaws

No ongoing pathology should be accepted in the area

for surgery when implants are to be inserted (23).

Reports have indicated a negative correlation

between the presence of periodontally compromised

teeth and the outcome of implant treatment (18).

Suggestions have therefore been made to first treat

all ongoing periodontitis and to extract compromised

teeth, allowing for some time of healing, before

inserting any implants (31).

In connection with immediate/early loading con-

cepts, various recommendations have been found,

regarding when to insert implants following tooth

extraction. One report only included patients if they

had been edentulous for at least 6 months before

implant placement (6). Other reports used exclusion

criteria, stating that patients with ongoing infections

at teeth or any infection or inflammation in the oral

cavity in general should be excluded from immediate

loading (15, 26). Immediate implant placement has

been performed directly following tooth extraction

(presumably due to periodontitis) and no higher

implant failure rate was reported in the follow-up

(5, 17, 35). However, when analyzing the reasons

for implant failures in connection with the immedi-

ate techniques, reports stated that losses occurred

more often in connection with fresh extraction sock-

ets (26, 37). Consequently, pretreatment of ongoing

pathology within the jaws, including periodontally

compromised teeth, should always be taken care of

prior to implant placement, independent of loading

protocol.

Irradiation

Irradiation of or around the jaws means that there

may be a potential risk of osteoradionecrosis in con-

nection with placing implants, or that inserted

implants may end up as failures, as shown in a review

by Esposito et al. (9). These authors also reported that

in the case of irradiation doses above 60 Gy, no treat-

ment should be performed, whereas in situations

below 40 Gy, there will be a less risk of problems.

At 40–60 Gy, implants may be placed if additional

hyperbaric oxygen treatment can be given (16). As

irradiation is such a potential risk factor, it is tempt-

ing to suggest that no jaw exposed to irradiation

should be accepted for immediate or early loading

protocols.

Lack of patient cooperation

In connection with immediate or early loading pro-

tocols a new category of patients has formed, those

who have problems following outlined treatment

concepts. They would prefer to decide for themselves

‘‘what’’ is going to be done and ‘‘when’’ it should be

done. However, it has been found, mainly from own

experience, that patients who do not follow the treat-

ment concept, e.g. they do not come to agreed

appointments but rather come only when problems

occur, may be potential risk patients. If so, small

problems may have escalated to bigger ones, which

could have been prevented had the patients come

earlier. If a provisional bridge becomes loose or com-

ponents start to unscrew, it is important that the

construction is checked, the components retightened

and the occlusion re-adapted as soon as possible.

Otherwise, there is an obvious risk that mechanical

complications may worsen or even that the implants

may fail to integrate, as also stated by Glauser et al.

(15). Inability to attend scheduled follow-up appoint-

ments should consequently be used as an exclusion

criterion (5). Patients must be cooperative and

willing to follow the protocols of the clinic before

being accepted for immediate/early implant loading

treatment.

Summary

� Immediate/early implant loading via provisional or

permanent constructions is possible under certain
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conditions, and several different protocols are

available showing predictable outcomes of such

techniques.

� The advantages with immediate protocols are

shortened treatment time, minimized surgical

trauma and hopefully less cost.

� Proper patient selection is important as not every

edentulous or partially edentulous patient should

be a candidate for immediate implant loading.

� Constructions can be based on as few as three

implants, if placed in a broad-based tripod posi-

tion as well as being long and of wide diameters.

� During the entire initial functional period it is

important to avoid any removal of the construc-

tion, as movements of the implants during the

initial functional period may prevent integration

of the implants.

� In soft bone sites, an adapted surgical technique

should be applied for optimal initial implant sta-

bility and methods are currently available to easily

evaluate this parameter.

� The inserted implants should be rigidly splinted

as soon as possible within a rigid provisional or

permanent construction, providing a passive fit to

the implants.

� The longer and/or wider the implants are, the

better for the outcome. However, short implants

can be used for immediate loading purposes, but

as many implants as possible should be inserted.

� Contraindications for immediate implant loading

include medically compromised patients, alcohol

and drug addiction and patients in whom bone

grafting protocols have been performed.

� There appears to be a relative contraindication

where there is vitamin D-dependent rickets, osteo-

porosis, Sjögren’s syndrome and if the patient is a

smoker.

� Potential risks for immediate implant loading

seem to be present in connection with soft jaw

bone sites, bruxism, ongoing pathology (including

infections) within the jaws, irradiation of the sur-

gical region and lack of patient compliance.
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son P, Hagberg K, Darle C, Lekholm U. Brånemark Novum:
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term fullow-up of severely atrophic edentulous mandibles
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nemark implants in the esthetic zone: a retrospective clin-

ical study with 6 months to 4 years of follow-up. Clin

Implant Dent Relat Res 2000: 2: 138–146.

27. Meredith N. On the clinical measurement of implant stabi-

lity and osseointegration. Thesis. Göteborg: Göteborg Uni-
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