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ABSTRACT

BACKGROUND AND PURPOSE: The benefits of immediate
implant loading, such as saving time, immediate function, and patient
satisfaction, have caused the desite to implement it to increase day by
day. The aim of this study is immediate loading in dental implants.

ANALYSIS METHOD: The search was PubMed,
Embase, Blackwell Synergy, Sciencedirect, Google Google
and Yahoo and related English books were also used.

done in

Scholar,

Factors affecting the success of immediate implant loading include
patient selection, bone quality, dimensions, microstructure and macroscopic
structure

of the implant, surgeon’s skill, initial stability and control of occlusal forces,
and principles of prosthetics.

FINDINGS: Regardless of the type of implant and its surface
characteristics, immediate loading in the front of the mandible is

predictable (90%-100% success).

There is limited evidence on the success of immediate maxillary loading in
partially edentulous individuals. Most of the studies are retrospective and lack
a control group.

CONCLUSION: The anatomical location of the implant, the design
of the implant and the principles of prosthetics are key factors to ensure
success. Before the widespread use of this method, long-term
prospective studies should be done.

Key Words: Implant; Immediate loading; Early loading; Delayed loading;
Occlusal loading; Initial stability

INTRODUCTION

High success and advantages such as not needing to grind adjacent teeth
and preventing alveolar bone loss have caused the use of dental implants
to increase day by day [1-5]. Often, to achieve successful osseointegration,
it is recommended to follow the protocol provided by Branemark., the
recovery period of three months for the lower jaw and four to six months
for the upper jaw is uncomfortable for the patient and often requires the
construction of temporary prostheses that do not have implant support,
which makes it necessary [6].

Immediate loading has many advantages, including the elimination of the
need for the second stage of surgery, the maturation of soft tissue before
making the final prosthesis (preserving the gums and interdental papillae
and as a result, better aesthetics), splinting the implants to each other by the
temporary prosthesis and not needing He pointed out the use of temporary
mobile prostheses that bring comfort, function, stability, better speaking and
patient satisfaction [7].

Immediate loading is defined as implant loading using a temporary
prosthesis in the same surgical session or a short period after surgery (usually
up to three days). If loading takes place between one and three weeks after
surgery, it is called “early loading” [7].

Due to the mentioned advantages, many attempts were made to load the
implant within a short distance after its placement.

Although progress in implant design and better understanding and control
of forces has made immediate loading possible, achieving predictable results
depends on following principles. This article aims to discuss the factors that
can affect the success of immediate implant loading.

ANALYSIS METHOD

Search in Pubmed, Embase, Blackwell Synergy, ScienceDirect, Google
Scholar, Google, and Yahoo from 1970-2020 was done and related English
books were also used. The keywords implant, immediate, early, delayed,

occlusal, and initial stability were used. In the available articles and books,
the factors influencing the success of immediate implant loading including
patient selection, bone quality, dimensions and characteristics of the implant,
surgical method, initial stability and control of occlusal forces, and prosthetic
principles were investigated.

LITERATURE REVIEW
Findings

Several studies reported the achievement of osseointegration and
high treatment success (more than 95%) using the immediate loading
method. Promising results were also obtained with early loading [8-13]. Just
looking at the type of implant and its surface features and the design of
the prosthesis is predictable. The evidence regarding edentulous upper
jaw and semi-edentulous patients is limited, but this evidence has also
shown the high success of immediate loading [14-16].

For immediate loading with a fixed implantbased prosthesis, it
was initially suggested that additional implants be placed for immediate
loading so that the patient can benefit from the prosthesis while the main
implants go through their healing period. Nowadays, it is recommended to
use at least four implants in the lower jaw and five to eight implants in the
upper jaw for immediate loading with a fixed prosthesis in a completely
edentulous arch [17]. While some studies have shown that three implants
in the lower jaw It is enough [15]. But in this case, the loss of an implant
causes the possibility of prosthetic treatment to disappear [18-21].

In the immediate loading of semi-edentulous people and single-
tooth implants, it is a matter of disagreement whether the fully
functional prosthesis has an effect on the success of the prosthesis or not.
The role of occlusion has not yet been fully determined [15].

In immediate implant loading with overdenture, osseointegration can
be achieved without splinting the implants. In addition, the type of
dentition in the opposite jaw (denture, fixed prosthesis, or natural teeth)
has no effect on success. Usually, due to the change of soft tissue following
surgery, there will be a need for relining (lining) [15].
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FACTORS RELATED TO SURGERY

When one-stage implant placement with immediate loading is considered,
initial stability and minimization of micromovement before completing
osseointegration are necessary for success. The initial stability is the most
important and decisive factor in the success of immediate loading. The
quantity and quality of bone, surgical technique, and implant design (because
it is threaded and has a rough surface) affect the initial stability. To evaluate
the stability of the implant [22,23]. Different techniques such as radiography,
tapping on the implant with a metal tool (Tapping), periotest, reverse torque,
and resonance frequency have been used.

Disadvantages of the radiography technique are: Receiving radiation, the
time it takes for radiographic evidence to appear, repeatability, and non-
standard [24,25]. Clinical assessment of tooth looseness is provided and is
not specific to implants. Reverse torque can also be measured once and is
used in studies. Many variables affect it [26]. It has been shown that the
success of implants with different sizes depends on the final torque when
they are placed [27,28]. Although initial stability is important, the
high strain caused by high torque (45 newtons per cm to 60 newtons
per cm) causes bone microfracture. The result will be an increase in bone
remodeling [7]. A placement torque of about 32 Nem-40 Ncm during
surgery is useful for predicting the level of initial stability.

Osstell is a commercial device for measuring resonance frequency. The
results are between six and nine kilohertz, which are converted into numbers
between one and one hundred. The numerical values of the device are called
Implant Stability Quotient (ISQ). Although previous studies considered this
method suitable for evaluating osseointegration changes [29-31].

Recent studies have only confirmed the ISQ value of 57-70 to show the
existence of initial stability and have questioned the value of this method in
determining the nature of the connection of the implant to the bone and the
changes in implant stability over time [32].

The tolerable amount of micro-motion has been reported between
50 micrometers and 150 micrometers. Implant design, loading method,
prosthesis design, and diet are effective in the amount of micro-motion [33].
Depending on the design and surface of the implant, the amount of tolerable
micro-movement that does not endanger the osseointegration changes.

Surfaces covered with fine calcium phosphate tolerate more movement
in this range. If the implants are splinted by a prosthesis, the micro-motion
will be reduced (33]. Thermal injuries and micro-fractures during implant
placement are among the factors that cause trauma and can lead to bone
necrosis and the subsequent formation of a fibrous capsule around the
implant. Drill design, drill speed, drill sharpness, bone removal rate, depth
Osteotomy, and thickness of cortical bone are effective in the amount of
generated heat [34,35]. It causes more effective drilling, without a significant
increase in heat. Drilling systems with internal cooling produce more heat

[36,37].

Atraumatic surgery is possible by accurately determining the location of
the implant. By using a precise surgical template, the need for wide flaps is
eliminated and even flapless surgeries are possible. In the anterior region of
the jaw, if there is to be immediate loading, the implant should preferably
include the opposite cortical surface, in the posterior regions of the upper
jaw due to the very thinness of the sinus floor, and in the lower jaw due to
the presence of the neural canal in the cortical bone [38]. It is not possible on
the floor of the sinus and the wall of the neural canal [29].

For immediate loading in soft bone, a modified surgical technique should

be used as follows [34]:
¢ No pretapping.
¢ Not doing Countersink or minimizing its amount.
¢ Reducing the diameter of the drill.
¢ Using implants with a larger diameter or longer length.

e Bicortical stabilization.
Patient-related factors

The amount of bone contact with the implant is less in bones with low
density. The success rate of immediate placement behind the upper jaw
is reported to be 66% and in diameter, the position of implants with
longer length (A-P distance between the center of the most anterior
implant to the most distal implant), and the reduction of cantilever
becomes more important [29]. It is recommended to use the delayed
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loading method in type 3 bones and 4 bones where the available bone
height for placing the implant is less than 10 mm [7]. Under ideal
conditions, the treatment results will be similar in both jaws [14]. The
result of bone grafting depends on sufficient blood supply and lack of
micro movement. The result of the work is more predictable when the soft
tissue (or membrane) completely covers the graft. All of these make
immediate loading dangerous for bone graft areas. The bone resulting
from the graft is a woven type and can be subjected to overloading. The
graft materials cause less stability and less implant-bone contact [29].
When the insufficient volume of the bone makes it necessary to place the
graft, Placement of the implant and subsequent immediate loading after
graft maturation take place [29,35].

Metabolic and systemic diseases disturb the recovery of the patient.
In people who have an uncontrolled disease (such as diabetes), rickets
resistant to vitamin D, osteoporosis, hyperparathyroidism, a history of
radiotherapy, ongoing chemotherapy, and alcohol and drug addiction,
immediate loading should not take place. In Sjogren’s syndrome, the chance
of treatment failure is also high. In smokers (those who smoke more than
20 cigarettes a day), the probability of failure in immediate loading is
twice the normal rate. Although in old age, recovery becomes slow and
medical problems become more, age is not considered a risk factor for
immediate loading.

Type 2 diabetes is not a risk factor for immediate loading. People
with poor oral hygiene and uncooperative people (patients who come only
when they have problems) are unsuitable for immediate loading [39,40].

Implant related factors

The design of the implant body must be very specific for immediate
loading because the implant requires maximum stability during
placement, and the bone does not have time to grow inside the inner
canals of the implant body or connect to a special surface. The effect of the
implant design on the functional level is more important than its size.

From the same day of placement, the threaded implant has some
bone in the depth of the groove. The initial stability of the threaded
implant is more than the pressfit implant. The number, distance, and
direction of the threads are also effective on the size of the area. The
more the number of threads, the less their distance, and the deeper they
are, the more functional space will be available for immediate loading.
They are also deeper, but in terms of initial stability, it is superior to
cylindrical types, which are known to compress the surgical area of the
implant (especially its coronal area) during implant placement [41].

Special designs have been presented to increase the initial stability.
One of these cases is the Sargon implant, which is a type of expandable
implant Figure 1. If instability occurs in these implants, by removing the
temporary prosthesis, the applied forces are removed for 16-18 weeks,
and through additional expansion by twisting its specific screw on the
implant, stability is established again. In general, it should be It was noted
that the number and position of the implant and issues related to the
patient are more important than the design of the implant for the
success of the treatment [13]. No difference has been seen in the success
of different types of implants [12].
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Figure 1) Sargon implant.
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The condition of the implant surface also affects the level of bone contact
and lamellar bone formation. The rough surface has increased the amount
of contact between the implant and the bone, increasing the shear strength
of the implant up to five times and it increases the initial stability [11,42].
The level of mineralization (Mineralization) and the speed of lamellar bone
formation also increases with the increase of the roughness of the implant

surface [43,44].

Implant success increases with hydroxyapatite coating. Hydroxyapatite
(HA) decreases the speed of bone remodeling during the application of
occlusal forces, which causes an increase in the percentage of lamellar bone
at the contact site of the implant bone [45]. Of course, with two surgeries
No difference was observed in phase and delayed loading between implants
with a surface covered with HA and without this surface coating [46]. The
maximum torque during implant placement in type four bone changes
under the influence of the implant design, but in bones with better quality
(type 2 and type 3) no difference is observed [47]. The design with a
thread is more useful for immediate loading than the rough surface. The
surface impregnated with hydroxyapatite shows its advantage in the initial
period of restoration (weeks three to five) [48,49].

Occlusal factors

The control of functional forces is of particular importance to reduce
the amount of micro-motion and as a result the success of immediate
loading. Pressure is equal to force divided by surface area.

Therefore, there are two ways to reduce it: reducing the force and
increasing the level. Increasing the surface can be achieved by increasing the
number of implants, increasing the dimensions of the implant, and creating
changes in the design and characteristics of the implant surface.

In the articles that reduce the success of implants with immediate loading,
a small number of implants have been used to support the prosthesis. The
ratio of prosthetic units to the number of implants for immediate loading
should be at least 1.4 in the upper jaw and 1.5 in the lower jaw (12 implants-8
implants in the upper jaw and 9 implants-5 implants in the lower jaw). The
number of implants required in the upper jaw is to compensate for its lower
bone density and the outward direction of the applied forces in the arch of
the upper jaw. If this ratio is more than two, the failure rate will be high due
to the increase in micron movements [29]. Of course, it is possible to adjust
these values according to the opposite occlusion, implant diameter, bone
quality, implant design, and other pressure factors [12].

In people who have lost a number of their teeth, it is not always possible to
increase the number of implants due to reasons such as insufficient space. By
choosing thicker implants, the functional level can be increased. The effect
of increasing the diameter in reducing the possibility of applying excessive
force to the bone crest is more important than the length. Of course, in
order to prevent overloading, the diameter of the implant is valuable when
the minimum length is provided for initial stability. In addition, increasing
the diameter helps to engage the lingual cortical plate by the implant and this

Investigating the effect of immediate loading of implants planted

also increases the initial stability [7,29].

For immediate loading, the length of the implant is very important,
especially in bones that have low quality. and when one area is undergoing
remodeling and another area is stable, increasing the length makes it possible
for the stable areas to help maintain the implant. Increasing the length of
the implant increases its lifespan [10,29]. For immediate loading in a Wide
platform, it is necessary to have a minimum length of 8.5 mm and in normal
types, a minimum length of 10 mm for the implant. When the length of the
implant is less than ten millimeters, the rate of failure in immediate loading
increases up to 50% [29]. The habits of the patient, the position of the
implant, the presence of the cantilever, the direction of the occlusal forces,
the location of the occlusal contacts, and the patient’s diet are effective on
the force exerted on the bone-implant junction. In parafunction (such as
grinding teeth) and (the amount and duration of applying force are very high
and the direction of applying force is mostly horizontal. It has been shown
that 75% of failures in immediate loading occur in people who have grinding
teeth [50]. Parafunction causes loosening of the abutment screw, loss of the
prosthesis retainer due to cement washing, and fracture of the temporary
prosthesis used for immediate loading, if this happens, the remaining
implants will be under more load [51]. Of course, the effect of parafunction
on bone loss around the implant has not been proven. Immediate loading
should not be done in completely edentulous people who have severe
parafunction [29,52]. In completely edentulous people, the position of the
implants is as important as their number. The mandible is divided into three
main regions (canine to canine and two posterior regions) and the upper jaw
is divided into four regions (two canines and two posterior regions). At least
one implant should be placed in each area for immediate loading of the full
implant support prosthesis. If the forces are high, a fifth area is added to the
upper jaw, and this added area is the area of the incisors [1].

The maximum anterior and posterior distance (A-P) should be provided
in Figure 2.

If the adjacent implants are not in a straight line, less pressure will
be transferred to the bone connection of the implant Figure 3 [40]. Cross-
arch support is also important. Splinted implants reduce the pressure in the
entire implant support system. The problem of mandibular flexure in
splinting with a temporary acrylic prosthesis, especially if there are three or
more points and the length of the area for bending, will not be a cause for
concern [1]. The temporary prosthesis made for immediate loading
should not have a posterior cantilever. Because the posterior cantilever
is not important from the point of view of beauty, and due to the
high welding forces in the posterior region, it will have a destructive
effect on the implants. In addition, these temporary prostheses should
be attached with permanent cement because if the cement is lost in a
part of the prosthesis, a cantilever will appear [29]. The offset force causes
the accumulation of osteoclasts and inflammatory cells at the border of the
implant and the bone. It is important to try to apply

Figure 2) The maximum anterior-posterior distance is desirable

Dent Case Rep Vol 6 No 5 September 2022



Bargahi

Figure 3) Implants should not be on a straight line as much as possible

force in the direction of the longitudinal axis of the implant, especially
in conditions where the height of the crown is high (vertical cantilever)[53].

A Flat occlusal surface in the posterior area reduces the risk of
applying horizontal forces [29]. When immediate loading is done in people
who have lost only a few teeth, the amount of force applied to the implant is
reduced by eliminating occlusal contacts. Beauty can be achieved without
establishing occlusal contacts. Non-functional immediate teeth, which
lack occlusal contact, reduce the risk of parafunction. In completely
toothless people, the effect of parafunction can be removed by making an
overdenture that is removed at night. It is possible to benefit from the
role of the pressure breaker of the attachment system to reduce the
transmission forces to the implant when the prosthesis is in function [29].
During the immediate loading period, until the temporary prosthesis is
replaced with the permanent prosthesis, the diet should be limited to
soft foods (such as fish and pasta). Foods that require a lot of boiling
force can cause the temporary prosthesis to break or the cement to be
washed away in a part of the prosthesis, which in both cases will cause
destructive forces to enter the implants [29].

The general considerations of temporary prostheses to minimize
problems during immediate loading can be specified as follows [12,39]:

¢ The temporary prosthesis must splint the implants together, with the
exception of single-tooth implants.

¢ The passive fit type of screw is preferable to the cemented type due to
the ability to open and close easily between sessions and the strength
of the screw.

¢ During the recovery period (four months for the lower jaw and six
months for the upper jaw), the temporary prosthesis should never be
removed. (Using permanent cement)

e If the distance between the implants is large, the acrylic will bend
and cause micromotion. The metal substructure is recommended in
these cases.

¢ Cantilevers should be avoided as much as possible
DISCUSSION

Most studies have reported similar success for immediate loading compared
to the two-stage method, but this does not mean abandoning the delayed
loading method. Several factors can affect the results of instant loading
[19-21]. These factors can be divided into four categories: factors related to
surgery (including initial stability and surgical technique), factors related to
the patient (including the quantity and quality of bone and how to repair
the wound), factors related to the implant (including its design and surface
characteristics) and factors examined the occlusal (including the quantity

and quality of forces and implant prosthesis design).
CONCLUSION

Despite the advantages of immediate loading and the patient’s demand to
benefit from the results of the treatment as quickly as possible, such a thing
should not be done without considering all aspects, because the result will
be the failure of the treatment and the implant, and ultimately increase the
cost and patient dissatisfaction. Preferably, a decision should be made about
whether immediate loading will be done or not, before placing the implant.
In this case, with a specific program, the necessary conditions for the success
of the treatment can be provided.
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