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[MMEDIATE LOADING IMPLANTS: A CLINICAL

REPORT OF 1301 IMPLANTS

The purpose of this study is to suggest 4 immediate load of implants techniques
that are alternative and/or complementary to the traditional submersion
technique. These techniques meet the criteria for implant immobilization during
the entire period of osteointegration, and are based on the principles of splinting
and load sharing. One hundred fifty-three maxillary and 309 mandibular arches
were treated with 1301 implants. Only implants that satisfied the primary
retention were immediately loaded with a provisional crown with wings (94),
provisional plastic prosthesis (478), provisional plastic prosthesis with metal
frame (293), and intraoral welding (436). Facies morphology, type of occlusion,
size and function of the tongue, bone density, number, and length of implants
appeared to have an influence on the results. Success rates achieved over 21 years
are 99.3% with the intraoral welding machine, 98.3% with the provisional plastic
prosthesis with metal frame, 97.9% with metal wings, and 88.02% with
provisional plastic prosthesis. This last percentage is reflective of the years 1974
to 1984 when only blade-forms and root-forms with unscrewable abutments were
available and a provisional plastic prosthesis was the only immobilization
technique known. Guidelines are proposed for a freatment plan indicating when
and why immediate loading implants can be suggested.

INTRODUCTION

lishes that immobilization is the only
solution to obtain fracture healing. In
dentistry, applying the same principle
can result in successful osteointegra-
tion by immobilizing the implant.

The most common and traditional

n orthopaedics the traditional
treatment of bone fractures is
the Immediate immobilization
of bone. Although in the past
this immobilization was ob-
tained with plaster or a rigid

splint, today the same type of immo-
bilization can be achieved through os-
teosynthesis during 1-stage surgery
(Figure 1)~ This technique allows an
immediate bone load and avoids mus-
cle atrophy caused by long periods of
immobilization.*"” In orthopaedics, ev-
idence-based medicine (EBM) estab-

type of immobilization is the submer-
sion of implants, but the disadvantage

of this technique is that it is necessary

" to wait 3 to 4 months for vsteointegra-

tion to occur before loading. Recently,
there has been a reevaluation of the
controlled immediate loading of im-
plants as an alternative procedure.!"**
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Fisures 1-10. FiGURE 1. X ray of an osteosynthesis. FiGuks 2. The Hruska intraoral welding madune FiUre 3. Metalographic microprobe

1magL of pure titanium weld.mtr Fisure 4. Provisional crown with metal wings. FIG JURE 5
patient. FICURE 6. Extraction of tooth number 1.2, The implant will be 1mmedlc1tel_\ inserted 'md the

Prmﬁemtne orthopantomography of the
ap sutured. FIGURE 7. After relining,

the provisional crown with metal wings is Sp]intod to the adjacent teeth (1.1 and 1.3). Ficure 8. Postoperative orthopantomography
showi ing the immediately loaded implant and the provisional crown. Ficure 9. Provisional plastic prosthesis. Ticurr 10. Preoperative

facial view of the patient.

The aim of this article is to suggest
4 techniques for the immediate loading
of implants, alternative, and/or com-
plementary to the traditional subimner-
sion technique. These 4 techniques
meet the criteria of implant immobili-
czation during the entire period of os-
teointegration, and they are based on

the principles
sharing.

of splinting and load

MaTERIALS AND METHODS
Patients

Between November 1974 and Decem-
ber 1995, 494 patients received a treat-

ment with an immediate load of im-
plants. Of these patients, 73 were not
included in this study because of the
inability to follow-up at least 5 years
after surgery. Causes of incompletion
were patients’ death, change of town or
country (50% of the patients did not
live in the city in which the research
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was being conducted), and lack of

compliance. Consequently, this study
involved 421 patients, 151 women and
270 men ranging in age from 18 to 70
years, with the largest number (75%)
between the ages of 40 and 65 years.
One hundred fifty-three maxillary and
309 mandibular arches were treated,
including 18 bimaxillary patients, with
1301 threaded implants. No implants
are left unloaded as “sleepers.” From
1974 to 1987 (14 years), only nonsub-
mergible im plants were used.

Materials

We used blade-form titanium implants
(Linkow, Oratronics, Hruska, SteriOss)
and root-form titanium implants (Gar-
baccio, Hruska, Pasqualini, SteriOss
without hex-lock, SteriOss with hex-
lock).

The following immobilization tech-
niques were used: provisional crown
with plastic or metal wings; provision-
al plastic prosthesis (crown or bridge);
provisional plastic prosthesis mth
metal frame; intraoral welding that
foresees the use of titanium wire grade
1 or 2 (1.2-1.5 mm in diameter); and a
Hruska intraoral welding machine
(Figure 2). The intraoral welding ma-
chine is a device used for precision
electrowelding with capacitative dis-
charge and direct-current feed and fea-
tures computer-based memory and
programming systems for welding op-
erations.? 2 Computer technology
guarantees reprodudbilitv The design
of the precision welding tool makes it
particularly suitable for conducting
welding operations within the oral cav-
ity, in orthopaedics, or in other surgical
fields. The instrument is a forceps-like
device with conductive tips and is elec-
trically insulated. Electrical current is
5upp11ed from a battery, thus avoiding
voltage variations and ensuring perfect
welds. The unit is manufactured in
compliance with international safety
standards for electro-medical devices.
Although the temperature at the weld-
ing point is above 1600°C, there is no
lateral heat transmission from the met-
al being joined. This is possible be-
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cause of the design of the welding tool
and the low thermal conductivity of ti-
tanium. The design of the machine en-
sures that there is no possibility of
causing electric shock to the patient. It
is important to note that the joining is
not accomplished by the addition of
other metals. As can be seen in the me-
talographic analysis, there is no oxi-
dation between the 2 welded surfaces

(Figure 3).7

Preoperative preparation

In the first phase of treatment, before
implant placement, temporary prosthe-
ses were completed. These were ob-
tained from the patient’s old dentures
or from a new temporary one. In this
case, impressions were taken and the
shade sclected. The laboratory techni-
cian manufactured temporary prosthe-
ses like traditional crown or bridge res-
torations before preparation. These
served as temporary prostheses im-
mediately after surgery.

Surgical and prosthodontics
procedures

The quality and the quantity of bone at
each site was assessed on the basis of
reformatted computed tomographic
(CT) scans.*¥ The technique of im-
plant phcement in bone has been de-
scribed elsewhere” Implants that did
not move at full length under a force
of 40 Nm, satisfied the primary reten-
tion, and were immediately loaded; the
threaded straight or angled abutments
were applicd, and flaps were sutured.
Temporary prostheses were then re-
lined so that the abutment or abut-
ments were immobilized by 1 of the
following techniques:

1. A temporary plastic crown with
metal or plastic wings was splinted
to the adjacent teeth. It was cement-
ed to the abutment with temporary
cement and wings were splinted
with a Maryland bridge bonding.
This technique was adopted for the
replacement of 1 or 2 front teeth
(Figures 4 through 8).

2. A temporary plastic bridge for the

replacement of 2 or 3 contiguous
tecth was used (Figures 9 through
12).

3. A metal-framed temporary bridge
(to avoid fractures under load) was
used. This technique was adopted
when the area was not extended
and partially or totally supported
by implants (pontic; Figures 13 and
14). For both techmquea temporary
prostheses were temporarily ce-
mented in order to cnsure stable
splinting during the healing period.

4. The abutments were connected with
the titanium wire by welding for
partial or full-arch rehabilitation (4
or more teeth). The welding phase
usually takes 7 to 10 minutes for a
full arch restoration (Figures 15
through 18).

At that point, all implants were
joined together into 1 mesostructure. Be-
fore relining the temporary prosthesis,
all the undercuts were eliminated using
wax or periodontal dressing (especially
between the connecting wire and the
soft tissue). After the temporary prosthe-
sis was placed, occlusal adjustments
were performed intraorally. During the
bone healing or osteointegration period,
which is typically 3 to 6 months in
length in mandibular and maxillary cas-
cs, respectively, provisional prostheses
were not removed, except for when the
sutures were removed 1 week after sur-
gery. After 3 to 4 months of osteointe-
gration, temporary prosthesis were re-
moved (Figure 19).

Osteointegration of all the implants
was then checked with all the available
techniques. If this evaluation was pos-
itive, the technique for definitive abut-
ments was adopted. Temporary pros-
theses worn during the healing period
were adapted and relined on the
shaped and paralled new abutments in
order to condition the surrounding soft
tissues (Figure 20).”

Once the soft tissues were condi-
tioned, definitive crown or bridge work
were performed in the traditional way
(Figure 21). After the final restoration
had been placed, an attempt was made
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Frcures 11-21. FICURE 11 Preoperative orthopantomography showing bone resorpton around teeth 1.2 and 1.3. FIGURE 12. Postoperative
facial view of the patient. Teeth 1.2 and 1.3 woere extracted and 2 implants were inserted. The temporary prosthesis was cemented on
tooth 1.1 and on the implants immediately loaded. TicUrrs 13 annp 140 A metal-framed temporary prosthesis has been placed for a full
arch rchabilitation partially supported by implants. FIGURE 15. Immediate welding with titanium connecting wire of 5 implants in areas
36 to 41, FiGURE 16. Postoperative orthopantomography. FIGURE 17. Temporary prosthesis. FIGURE 18. Facial view of the patient showing
the cemented temporary prosthesis. FIGURE 19, After 3 months, the wire is cut. FIGURE 20. The new abutments are parallelized. FIGURE

21. Final gold and porcelain restoration,

to see the patient at least cvery 6
months. All patients were examined
for gingival health, adequate oral hy-
giene, occlusal relationships, implant
stability, integrity and stability of the
]JFUbIIlLt-Lb, and dareas Of excessive
wear. If negative changes were found,
the superstructure was removed, X
rays were made, and the integration of
cach implant was evaluated.

REsULTS

Tables 1 and 2 summarize the data col-
lected in this study and serve to illus-
frate the successes and failures of each
tednique in both arches (maxillary
and mandible). Albrecktsson et al* de-
fined success of the implant as being
when it is surrounded by compact or
trabecular bone without radiolucency

and with bone loss of no more than 2
mm on calibrated radiographs. Ninety-
four implants were immobilized with
crowns with plastic or metal wings
during the osteointegration period.
Two implant failures occwered in 2 pa-
tients presenting a decp overbite.

Four hundred seventy-eight im-
plants were immobilized with a tem-
porary plastic prosthesis during the os-
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TasLE 1

Study of 421 patients: 153 maxillae and 309 mandibles were treated with 1301 implants

Provisional Plastic
Prosthesis

Provisional Crown
With Wings

Provisional Plastic

Prosthesis With

Metal Trame Tntraoral Welding

Number of implants followed in

3 years 94 478
Number of successes 92 425
Number of failures 2 (2.1%) 53 (11.08%)*

293 436
288 433 =
5 (1.7%) 3 (0.7%) ]

*Related to years 1974 to 1984 when only blade-form and root-form with unscrewable abutment implants were available and the

provisional plastic prosthesis was the only immobilization technique known.

TaBLE 2
Failure rates according to cach Lechnique between the 386 im plants loaded in 153
maxillary d]cho% and the 915 implants loaded in 309 mandible arches

Provisional

Plastic
Provisional Provisional —Prosthesis
Crown Plastic With Metal Tntraoral
With Wings Prosthesis Frame Welding
Failures in maxillary arch (%) 271 11.3 2.4 0.7
Tailures in mandible arch (%) 21 10.98 14 0.64

teointegration period. With this tech-
nique 11.08% of the implants failed (53
implants). Of the 53 implant failures,
19 were due to luting failures and 21
due to fracture of the temporary res-
toration (during osteointegration peri-
od); 13 implants failed because of peri-
implantitis after 1 to 2 years from the
end of the treatment. In the 1970s, im-
plant dentists used mostly blade im-
plants, and the 53 failures we reported
(corresponding to 11.08% of all im-
plants performed with this technique)
were consistent with the statistical data
described worldwide at that time. Al-
most all of these failures were due to
the fracture of the plastic temporary
prostheses (the only technique avail-
able at that time) with loss of immo-
bilization of the implant in the osteoin-
tegration period. We were strongly
convinced that immobilization is the
most important aspect of a successful
implant therapy. This principle was
confirmed using metal reinforced tem-
porary prostheses to immobilize 293
root-form and blade-form nonsubmerg-
ible implants during the he::ﬂingj phace
Failures were reduced to 1.7% and
were often related to partial luting fail-
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ures in the first 60 to 90 days from sur-
gery.

Four hundred thirty-six implants
were immobilized with the intraoral
welding machine. Three of these im-
plants failed (0.7%). One failed after 1
vear of loading because its neck frac-
tured, and 2 failed between the second
and the third vear after surgery be-
cause of periimp antitis. The evidence
in these 3 cases was a discrepancy of
the number of implants placed (bone-
implant interface) and muscular forces
of the patients.

DiscussioN

The initial studies®*" on success and
failure in implant dentistry were relat-
ed to root-forms and blades of differ-
ent brands, but these statistical reports
did not consider the causes of failure.
The longest term retrospective
studies were done by Adell et al** on
Branemark implants, by Kapur,% and
by Schnitman et al* on Linkow blades.
Adell et al® reported 81% (maxilla)
and 91% (mandible) survival rates af-
ter 9 years for root-form implants.
James et al® criticized these statistical
studies and showed how they were ar-

bitrarily misrepresented. Actually,
Adell et al** did not include al of the
initial failures: those happening most
frequently 1 year postsurgically and
following the initial loading. James et
al® corrected this data and found that
the survival index in the Adell et al®
study was reduced to 70% in the max-
illa and 76% in the mandible 5 years
postsurgery. Kapur®® reported an
83% success rate after 42 months, and
Schnitman et al* reported an 82.3%
survival rate after 36 months, both in-
cluding the initial failures.

In the early history of implant den-
tistry, submergible implants were not
available because unscrewable abut-
ments did not exist (Flgure 2). There-
fore all implants were in some way
loaded.* # The immediate postsurgical
immobilization of implants with un-
screwable abutments presented a sig-
nificant problem. Force created by the
tongue was a major cause of failure
during osteointegration. In the long-
term edentulous ridge case, the sudden
presence of the new implant abutment
instinctively prompted the patient to
frequently check its stability with the
tongue during the first weeks after stir-
gery, maybe due to a proprioceptive
demand. Although there is no research
on this subject, it has been described
for centuries in the saying “the tonguc
ever turns to the aching tooth.” Ihe
problem was solved initially by using
a cemented temporary prostheses, and
since 1984 with the use of the Hruska
intraoral welding machine, both of
which formed a splint.

Fourteen years of clinical experi-



FiGURRs 22-26. FiGugre 22. Patient immediately loaded with Shalom implants in areas 46
to 47 and 35 (1969); a blade-form implant in ‘area 43 (1986); root-form SteriQOss implants
in areas 33 (1991) and areas 41/42 and 31/32 (1992): and a 16-mm 3.5 Replace implant by
SteriOss in area 14 (1999), Ficur: 23, Implant and the prosthelic crown must be considered
a single element as in nature. FIGURFS 24 anp 25, Difference between a patient with muscle
hypertrophy and a patient without muscle hypertrophy. Ficure 26, The occlusal anatomy
of temporary prostheses during osteointegration should have an occlusal table reduced to
one-third of the natural teeth (for posterior teeth),

ence with nonsubmergible implants
(therefore immediately loaded) in-
duced us to suggest 4 parameters (im-
mobilization, force, resistance, fulcrum)
that play a determinant role in the im-
mediate load of implants, all based on
the fundamental concept that implant
and crown should be considered a
unique element as in nature (Figure
23).1-5 The 4 parameters are immobi-
lization, facies of the patient (force), im-
plants (resistance), and crown and oc-
clusion (fulerum).

As in orthopaedics, lack of immo-

bilization of bone fragments in the
fracture area is the cause of pseudo-
arthrosis. In implant dentistry any fac-
tor determining mobility of the im-
plant during osteointegration induces
the formation of peri-implant fibrous
tissue# ¥ Micromotion or motion of
the implant surface relative to the bone
can result from functional overloading
immediately after implantation.

A critical degree of micromotion
caused by overload can result in fi-
brous repair, rather than osseous re-
generation and osseointegration. Brun-
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ski' theorized that 100 pm of micro-
movements may be a critical level
above which healing would undergo fi-
brous repair, rather than the desired
osseous regeneration. Pilliar et al* sug-
gested that movements of 28 pm or
less have no adverse effect on integra-
tion, whereas movement of 150 wm or
more results in fibrous connective ap-
position to the implant. As reported by
Brunski,® Schnitman et al®™ and
Hahn,” there is evidence that elimina-
tion of micromovements during the
bone remodeling period may be the
most important factor for osscointegra-
tion.

During the 1970s, the traditional
procedure to avoid movements was
splinting implants together or to the
natural dentition in order to resist all
tangential forces, especially those com-
ing from the tongue, which was
thought to be the major cause of failure
during osteointegration at that time.
Today, the concept of splinting in order
to avoid micromovements is widely ac-
cepted.”

In this study a provisional crown
with plastic or metal wings was uti-
lized to increase and better share the
resistance to lingual trauma cven when
a single implant is placed. Katsuhiro et
al reported the importance of immo-
bilization to obtain osteointegration.
Their findings showed that bilateral
splinting action among several im-
plants (that are themselves stable at
placement) along with other stabilizing
factors, such as optimal distribution of
implants and a protective occlusal
scheme, may resist micromovements at
the bone-implant interface.

More recently, many implantolo-
gists have proposed immediate load-
ing through a temporary prosthesis as
a splinting method. This technique can
be indicated for simple rehabilitations
of a quadrant, but we strongly feel that
in cases of cxtended reconstructions
the intraoral welding gives the advan-
tage of simplifying the application of
the fixed temporary prosthesis because
it overcomes the problem of disparal-
lelism between the abutments. Further-
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more, the intraoral welding becomes a
mesostructure and avoids any risk of
fracture or partial luting failure of the
lemporary pmbt‘hcslq It must be con-
firmed that partial luting failure and/
or fracture of the temporary prosthesis
will loosen immobilization of the im-
plant under chewing and occlusal
movements. If this happu\% during os-
teointegration, the implant can fail in a
few days.

The facies (muscular mass) of the
patient, which is related to the genetics,
sex, and age of each individual, is to
be carefully considered during the
treatment plan because it represents
the force. In fact, the treatment plan for
a young patient with strong muscula-
ture will be totally different from the
one of an elderly woman with muscu-
lar atrophy (Figures 24 and 25). There-
fore, a few short implants can be suc-
cessful for the elderly woman but will
be a disaster for the young man men-
tioned above, for whom it is advisable
to use the maximum number of im-
plants as well as the longest and wid-
est ones.

In nature, to all the forces (muscu-
lar, orthodontic, occlusal) applied to
the tooth correspond a resistance of-
fered by the root, the periodontal lig-
ament, and the alveolar bone. The
moaling point between forces and re-
sistances (fulcrum) is the natural
crown. Any force applied to the crown
not corresponding to the barycentre of
the root will move the whole tooth.
This force can be controlled (orthodon-
tics), and therefore harmless, or not
controlled (wrong orthodontic treat-
ment, occlusal trauma), and therefore
noxious, causing root resorption or al-
veolar bone resorption.

The tongue of the patient must be
carefully cvaluated because it repre-
sents the strongest muscle per mass in
the human body. Macroglossia and ab-
normal swallowing can produce dis-
placement of the teeth and periodontal
discase. Therefore, during the treat-
ment plan open bites due to abnormal
swallowing (anterior reconstructions)
or macroglossia (posterior reconstruc-
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tions) must be considered. The occlu-
sion that is related to the opposing
dentition (natural dentition, fixed pros-
thesis, partial or total denture) and to
genetics (race and Angle’s classes)
should be considered when the treat-
ment and the provisional prostheses
are planned.

As we all know, the denture is tis-
sue-supported. Thercfore, any tangen-
tial force will be minimized through
the displacement of the denture; there
is a significant difference in biome-
chanics between patients using bilat-
eral prostheses and patients with uni-
lateral prostheses or with a denture.””
A good example of a treatment plan
related to genetics is a case of a class
[1, 2° division, where it is impossible to
avoid tangential forces; immediate
load is therefore contraindicated except
for when density of bone is D1 and im-
plants are at least 16 mm long.

In implantology, to all the occlusal
and muscular forces applied to the
prosthetic crown there is a resistance
offered by the implant and the peri-im-
plant bone. The guideline that must be
considered when implants are inserted
is “to a given number of crowns sup-
ported b\ implants has to correspond
an adequate bone-implant interface
measurable in square millimeters”
(Hruska and Borelli's law)* in order to
have a resistance that is proportioned
to the forces applied. In other words,
for the rehabilitation of the planned
area, it is recommended to insert as
many implants as possible compared
to nature.

Primary implant retention is relat-
ed to the following;:

1. Bi- or tricortical contact of the im-
plant. Katsuhiro et al* and Ivanoff
et al* reported that to maximize bi-
cortical primary stabilization, the
thin cortical bone of the nasal and
antral floors were engaged when
placing implants  in the maxilla,
with an increased number of im-
plants osteointegrated even in the
maxillary arch.

2. Bone density.”™ Bone density is im-

portant in the treatment plan of tra-
ditional implantology; it assumes an
exponential value toward the im-
mediate load of implants.™

3. Length of implants (at least 12 mm
long).

4. Tmplant design. As reported by
Koh,® threaded implants are favor-
able for immediate loading because
they permit an instantaneous me-
chanical engagement of bone com-
pared with cylindrical implants.

5. The ability and experience of the
oral surgeon.

The physiology base of immediate
load is explamc-d by Wolff's law,™
which is that “there is apposition, re-
sorption, and remodeling of trabecular
bone depending on the direction of the
forces applied to it.”” Current orthope-
dic guidelines recommend early func-
tion of limb fractures (2-3 days after
surgery) and hip prostheses. These
principles of orthopedics can be simi-
larly applied to implantology: muscle
activity improves oxygenation of the
tissue in the fractured area of a femur,
and the progressive immediate load on
implants accelerates the healing pro-
cess and calcification of the peri-im-
plant tissue (Wolff’s law)." The imme-
diate immobilization of the implant
and the occlusal anatomy of the tem-
porary prosthesis correspond to the
early function principles used in mod-
ern-day orthopedics.

The crown, as seen before, must be
considered—as it is in nature—a
unique element with its implant. On
the crown there are areas on which
forces applied by the muscular mass of
the patient will concentrate. In imme-
diate loading, if these forces fall out-
side of the concentric center of the im-
plant, the osteointegration process will
be seriously damaged. A temporary
prosthesis, besides being an immobili-
zation technique, represents the occlu-
sion. The occlusal anatomy of tempo-
raries during osteointegration should
have an occlusal table reduced to a 1:5
ratio to natural teeth (as in regard to
posterior teeth) in order to comply






