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Success Rate of Immediate Functional Loading Implants over a
Period of 5 Years - A Retrospective Study
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Introduction: Immediate functional loading implants have picked up pace in the era of implant dentistry not only in terms of offering fast,
secure and definitive treatment, but also in the realm of comfort, phonetics, aesthetic, and masticatory functions. The aim was to evaluate
the success rate of strategic implant-supported prosthesis over five years. Materials and Methods: A total of 5108 implants were placed in
accordance with the need of rehabilitation of individual full jaw and segment. All ceramic, metal-fused ceramic and metal acrylic prostheses
were given as per the requirement. The evaluation of criteria includes fracture or decementation of the prostheses. The statistical analysis was
done with the Chi-square test for the success rate of implant and failure of the prostheses. Results: A total of 154 implants failed, 80 in the
maxilla and 74 in the mandible. Five metal acrylic bridges were damaged out of 170. As for metal ceramic bridges, 6 out of 206 full arches
and 11 segments out of 215 were damaged. Discussion: The ceramic prostheses have more efficiently met the success criteria followed by
the metal acrylic prostheses. Since all-ceramic prostheses were only given into the anterior region, no failures were seen in those prostheses.
The immediate functional loading implants have a 97% success rate even though there is shortcoming of prosthesis.
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INTRODUCTION

With the emerging of the era of implantology in both developing
and developed countries and also with the improvement in
socio-economic conditions, life expectancy is also growing
steadily, resulting in more number of adults wanting the
rehabilitation of partial or complete loss of teeth. With
Corticobasal Implant® complete or partial rehabilitation has
become more promising both aesthetically and functionally. This
decision can be more expensive initially, but if all parameters in the
stomatognathic system are corrected, good and stable long-term
results can be achieved with respect to mastication as well as
the survival of the BIPS®. Traditional dentistry aims at repairing
just the most urgent problems and sends patients home with a
number of problems persisting. Using the Strategic Implant® and
typically after removing all residual teeth, stable and long-lasting
rehabilitation is possible today. This will reduce future costs
dramatically and it prevents the failure of the masticatory system.

Oral implant procedures can be carried out such as nerve
or bone grafting, nerve repositioning or sinus and nasal
lift, although the outcome of such procedures is always
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unpredictable. If oral implantology is done using immediate
functional protocols, such procedures are never a part of
the treatment plan."! Higher rate of limitation is observed
in conventional implants after such procedures are carried
out. Complete or partial rehabilitation for the maxilla can
be challenging, due to its anatomical distinction and the
topography of this region. Unlike the mandible, the maxilla
is attached firmly to the other skull bones, resulting in
functional attachment of bone structure to the other three
bones which are the nasomaxillary, zygomaticomaxillary
and tuberomaxillary. The bone is poorly mineralised outside
these zones.*4
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The purpose of the study was to evaluate the follow-up of
five years after treatment with immediate functional loading
for the fixed prosthesis in the completely edentulous arch,
segmental reconstruction in both maxillary and mandible jaws,
and also to evaluate the success rate of implants.

MareriaLs AND MEeTHODS

The present retrospective study was conducted under the ethical
approval obtained by the second author’s institution (CDSRC/
IEC/2023/37) before the commencement of the study. The
patient was explained the treatment and consent was taken.

Inclusion criteria includes patients between the age of
18-80 years with complete or partial loss of teeth, patients with
severely atrophied jaws, patients who would require ridge split
and bone grafting for conventional implants and patients who
can understand and follow all protocols and maintain good
oral hygiene throughout. Exclusion criteria included patients
who are on bisphosphonate therapy, immunocompromised
patients and patients who had undergone radiotherapy within
the last two years. Several patients refused treatment due to
financial implications. These patients were also not included
in the study. Preoperative orthopantomograms (OPG) were
obtained from all patients before formulating a treatment plan.

This study looked at a total of 5108 consecutively placed
implants. Which type of implant was utilized for immediate
loading was left to the discretion of the surgeon, both in
freshly extracted jaws and in healed bone sites. All these
were sub-categorised in full and partial mouth. All cortically
anchored implants were placed as per 16 acknowledged methods
for the placement of the Strategic Implant® as published by the
International Implant Foundation™ [Flowchart 1].

As the name suggests, Corticobasal Implant® is placed in
the basal bone and there was no chance of rejection of any
patient due to a deficiency of bone. The essential aim of the
placement of implants in both jaws was to achieve the cortical
anchorage of the load-transmitting thread at least in the second/
third cortical base. In all cases, Strategic Implant ® is placed
in the strategic position in both jaws. The implants placed in
individual mouths could bend from the neck region as per the
need for the prosthesis. For the treatment, three different types
of implants were used and utilised according to the clinician
analysis and bone preference [Table 1].

All the individuals who participated in the study were briefly
informed about the treatment plan with the intention to provide
six fully functional teeth in each quadrant maintaining the curve of
Spee and Wilson in an ideal manner and the bite plane parallel to
the plane of Camper. Metal acrylic, metal ceramic and all ceramic
prostheses were given on 720 jaws as per the patient’s preference.

The chances of survival of the implant was examined and recorded
based on the clinical examination and radiographic examination.
The survival rate was characterised by no pain, no mobility, no
detectable infection and no bone loss. Prosthetic assessment was
based on the prosthesis (ceramic or acrylic) delivered and regularly

clinically examined for fracture of the prosthesis. Decementation
was recorded but was not included in the failure rate.

Follow-up depended on all the patients being asked to come
for their regular follow-up appointments for a control period.
However, not all the patients were able to come for given period,
but they visited during the study period for follow-up and
hence were not excluded from the study. Follow-up was done
for 1-2 years and the patients were assessed radiographically,
clinically or through telephonic interviews for another five years.

The success or failure of the implant was decided on the basis
of paranomic pictures and using the criteria as provided in the
1* consensus document of the international foundation. As all
implants were anchored in 2"/3 cortical zone, which is considered
a resorption-free area, irrespective of parallelity of the implant
head, the criteria for success were recorded as no sign of discomfort
or persistent pain, vertical mobility of implant or radiologically
observable bone loss apical to the shaft of the implant.”!

The criteria for failure were completely opposite to the
success. The observation of bone loss, mobility, and patient
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Flowchart 1: The distribution of the implants placed in edentulous jaw
and freshly extracted jaws along with the rehabilitation done in full arches
and segments

Table 1: Types of implant

Types Number of implants (%)
BECES 2588 (50.7)
BCS 1510 (29.6)
KOS 1010 (19.8)

BCS: Basal cortical screw, KOS: King of single piece implant, BECES:
Bicortical screw
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complaints of pain were considered failures of implants. The
failed implants were replaced later, but were excluded from
the study. Patient satisfaction was described and reported
on the basis of improved comfort, phonetics, aesthetic and
mastication after treatment.

ResuLts

To avoid any kind of bias, all the patients were evaluated by
a person who had not placed the implants. As a result of the
polished surface of the Corticobasal Implants®, clinically, none
of the implants showed any signs of peri-implantitis at the end
of the observation period of the study.l”! Implant assessment
was done radiographically and all the implants showed
newly regenerated bone surrounding the threads, suggestive
of increase in the bone-to-implant contact irrespective of
the different penetration depth. P > 0.05 was obtained using
the Chi-square test, which showed a statistically significant
difference in respect to the success rate of the implant [ Table 2].

From a total of 5108 implants, a total of 154 implants had
failed, 80 in the maxilla and 74 in the mandible. The reason for
implant failure could be case-specific or patient-related factors,
which are as follows; due to pain or mobility, radiographic bone
loss which had been caused by overload on implants due to
chewing forces, unilateral chewing, anterior chewing pattern,
unequal mastication and altered mandibular spatial mandibular
position after prosthetic treatment.

Prosthetic assessment was done on the basis of:

1. Fracture of prostheses: Patients were given metal acrylic
prostheses, metal-ceramic and all ceramic prostheses.
Tables 3 and 4 show that the failure rate for the prosthesis
has a statistically significant difference (P > 0.05), which
was done using the Chi-square test. Among these, three
out of 80 metal acrylic prostheses were fractured as the
patient had to undergo intubation during COVID-19. The
same pattern was seen in metal-ceramic bridges as well
where 2 out of 87 bridges were fractured. This pattern
was seen in relation to the upper full-arch prostheses.
Two out of 90 metal-acrylic prostheses and 4 out of 119
ceramic prostheses were fractured in the mandible. Six
out of 127 metal-ceramic in the upper arch posterior
segment and 5 out of 88 in the lower arch posterior
segment were fractured due to excessive masticatory
force on one side

2. Decementation of prosthesis: One full upper arch, 3 full
lower arch metal ceramic bridges, 2 full lower arch metal
acrylic prostheses, one upper anterior segment, | in the
upper posterior segment, 2 in lower anterior segment and
3 in lower posterior segment were decemented. These
prostheses were cemented later on with resin-bonded
cement was managed [Table 3].

Fully ceramic bridges had not shown any failure over time
as they were only given in anterior region. Moreover, as per
Wolf’s law, contacts between the frontal groups are not allowed
because they trigger anterior patterns of chewing and this

Table 2: Implant success rate

Success Failed P Vi
Arch wise
Maxillary 1670 50 0.84 0.04
Mandibular 1672 48
Segment wise
Maxillary 900 30 0.74 0.11
Mandibular 712 26

P>0.05 statistically nonsignificant

Table 3: Prosthetic failure rate on different types of
prosthesis (arch wise)

Success Failed P Vi

Maxillary

Hybrid 80 3 0.59 0.28

Ceramic 87

All ceramic 0 0
Mandibular

Hybrid 90 2 0.63 0.22

Ceramic 119

All ceramic 0 0

P>0.05 statistically nonsignificant

Table 4: Prosthetic failure rate on different types of
prosthesis (segment wise)

Success Failed P Vi

Maxillary

Hybrid 0 0 0.03 4.54

Ceramic 127 6

All ceramic 98 0
Mandibular

Hybrid 0 0 0.19 1.74

Ceramic 88 5

All ceramic 31 0

P>0.05 statistically nonsignificant

leads to the mobility of distal implants in both jaws. Hence,
there was a 97% survival rate in immediate functional loading
implants observed. However, ceramic prostheses shows a
greater survival rate than metal acrylic prostheses. No failure
was shown in fully ceramic as they were given only in the
anterior region.

Discussion

Basal or immediate functional implantology is the new ray of
hope for dentistry. A concept of immediate functional loading
gives the assurance of functional and esthetical aspects. This
arose from the strong opposition to traditionally screwed implants,
which laid emphasis on complex surgical procedures. However, a
group of private practitioners had been practicing the Corticobasal
Implantology® and have been successful in the concept.¥

After the placement of the implant and impression, the cast
is prepared and a rigid metal framework is made for acrylic
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or ceramic veneering, which were used as prostheses in all
the cases. Hence, it takes 72 h postoperatively to get the
bridge ready for cementation.””? Based on the concept of
traumatology, the splinted bridge is inserted as soon as possible
postoperatively. Neither in the field of traumatology nor in
immediate functional loading implantology does bone require
an unloaded healing time nor osseointegration to function.
Hence, by engaging the implant in the second or third cortical
zones, osseofixation is achieved immediately.?!

Tilting of the implant is the alternative for bone grafting. For
example, by tilting the implant distally in the posterior maxilla,
more posterior implant and abutment can be achieved. As a
result of planned tilting, more anchorage can be obtained as
the threads of the implants can get a hold on the dense bone
structure, especially in the nasal floor and pterygoid plate
of the sphenoid bone and strategically placed implants in
anterior-posterior region act as a supporting polygon.[®!

Bending of implants has shown more even stress distribution
than the identically shaped implants with the machined
angulation in the vertical implant region.”” Internal stress is
generated on the shaft of the implant when the neck of the
implant is bent resulting in an enormous amount of force on the
bone. Hence, bendable Corticobasal Implants® probably resist
masticatory forces better than pre-angulated implants and even
better than unbent implants, which provide a thin region in the
vertical implant area.’® Lazarov (2020) concluded bending the
neck of the implant does not have any influence on the success
of the implants observed in the study.”!

Immediately loading was done in the sites of freshly extracted
teeth. The main reason behind using compressive screws in the
upper and lower jaw was to attain stability through compression
of trabecular bone and to maintain the vertical relation with
respect to implants. The implants were placed on the strategic
positions decided by the dentist.”’ Dimensional bone and soft
tissue changes after tooth extraction are important factors
to consider in dental implantology to achieve the desired
aesthetic outcome. As soon as the tooth extraction is done
in adults, alveolar process atrophy and hard tissue reduction
occur. In the facial aspect (anterior aspect), horizontal bone
loss takes place while vertical bone loss is seen in the buccal
aspect (posterior aspect).!'%

Ifthe reduction of soft tissue or if vertical bone cut before implant
placement is not done in a sufficient manner, gaps between the
bridge and the gums develop and metallic parts of the implants
get exposed. This does not impose a risk to the implant, but it
compromises aesthetics. In such cases, a provisional prosthesis is
given for an interim period (either for 6 months or 12 months).!""
In case of more gap formation and metal exposure, the prosthesis
was changed, i.e., a new fabrication of the prosthesis was done
after the removal of the old prosthesis. In the case of minor gap
formation, marginal composite restoration was done to overcome
aesthetic shortcomings.['”

Occlusion is the most important as well as crucial part of the
rehabilitation. A correct occlusion for the correct jaw type

will help the patients to have a better masticatory experience
through bilaterally equal and balanced occlusion with contact
on the first and second premolars and the mesial half of the first
molar. Full dentures should not have frontal contact (neither
in occlusion nor in mastication) as it creates static contact
and makes the denture unusable. Overloading of the occlusal
forces can lead to the initial bone loss surrounding the
implant.l'>!1 Metal acrylic prosthesis was given in freshly
extracted cases where there is a higher vertical dimension,
i.e. the vertical dimension is as good as it was before extraction,
when there is dynamic occlusion force, which would lead to
temporomandibular joint disorder, and to enhance the aesthetic
by giving a proper lip support to both maxillary and mandibular
prosthesis to maintain the facial harmony.!*>'®) Furthermore,
in atrophied jaws, metal acrylic prostheses were given to
overcome the increase in weight of the prosthesis.[!”

BIPS® depends on the vertical arch available in the two arches
for masticatory function, but the material that has a modulus of
clasticity greater than cortical bone such as ceramic or zirconia
will resist attrition and maintain the desired centric created
for the patient achieving long-term success. With a material
having modulus of elasticity less than cortical bone, attrition
takes place resulting in deviation from centric relation,
leading to failure. So in cases, after a suitable time when BIPS
has achieved stability, the prosthesis needs to be replaced.
Within the limitation of the study, the retrievability of the
cemented prosthesis is painful and time-consuming. Multi-unit
single-piece implants can be used where the screw-retained
prosthesis is given in which the retrievability is easy.

CoNncLuSION

The present study concludes that even though there are
several shortcomings on the prosthesis part of the strategic
implantology, the implants have a successful span of stability
and integrity irrespective of any systemic disease and not
enough bone. Hence, the cases which are most difficult to
treat with conventional implants can be easily treated with
immediate functional implantology. Hence this proves that
strategic implantology is a secure, definitive and effective
method for the rehabilitation of missing teeth.
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