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Effectiveness of Supportive Care in the Prevention
of Peri-implant Diseases in Brdnemark Protocol
Rehabilitations: A Retrospective Cohort Study
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This retrospective cohort study aimed to evaluate the efficiency of supportive
periodontal treatment (SPT) on peri-implant disease prevention. A total of 63
rehabilitated patients with 504 implants were selected with both maxillary and
mandibular Branemark-type protocols (all-on-four system) placed between
2004 and 2014 in a private practice with 5 to 15 years of follow-up. Study
participants were divided into those who adhered to SPT with regular intervals
of two or more times a year (Group 1) and those with irregular intervals with
more than 1 year without attending SPT (Group 2). The implants placed were
evaluated clinically and radiographically to assess peri-implant diseases.

The prevalence of mucositis and peri-implantitis in the total population

was 64.7% (326 implants) and 3.7% (19 implants), respectively. Group 2 had
higher rates of mucositis (181 implants) and peri-implantitis (16 implants) than
Group 1 (145 and 3 implants, respectively) (P < .05). The odds ratio for peri-
implantitis in Group 2 was 7.1. The results suggest that patients who regularly
received SPT had lower chances of developing peri-implant diseases. Int J
Periodontics Restorative Dent 2022;42:e217-e223. doi: 10.11607/prd.5489
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Osseointegrated dental implants are
widely used in oral rehabilitations
in partially and fully edentulous pa-
tients. The Branemark “all-on-four”
technique guarantees good support
and predictability for an immedi-
ate fixed prosthesis in edentulous
arches'?; however, the high preva-
lence rate of peri-implant diseases in
cases treated with this method has
already been widely reported in the
literature.37 Therefore, the monitor-
ing of patients undergoing this type
of rehabilitation is essential. By in-
corporating peri-implant supportive
therapies, it is possible to prevent
peri-implant diseases and ensure
successful osseointegration.®~?

It is important to highlight that
there are currently no scientific
evidence-based guidelines avail-
able in the literature that ensure the
prevention of peri-implant diseas-
es.? However, the cause-and-effect
relationship between biofilm accu-
mulation and peri-implant diseases
has already been confirmed.’® Fur-
thermore, various factors related
to implants, dentists, and patients
can contribute to the severity of the
disease and can be identified and
controlled through an organized,
professional monitoring program.?
Training sessions with patients to
teach them to optimize oral hy-
giene, implementing techniques
for decontamination of the implant
surface, and regularly monitoring
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peri-implant clinical parameters can
be considered essential measures
for reducing the rate of peri-implant
disease."? The absence of these
measurements can be considered
as a risk factor for the disease 3
Reliable
have been used for diagnosing peri-

clinical ~ parameters
implant diseases.”""* Among them,
bleeding on probing, visible plaque,
and calculus index® are valuable
tools by which to evaluate the dis-
ease activity and patient hygiene
habits and to identify the presence
and location of calcified biofilm."16
In addition, the peri-implant prob-
ing depth in conjunction with radio-
graphic analysis can help identify
bone loss!31417 and assist in the dif-
ferential diagnostic examination for
gingival hyperplasia.!314

Systematic reviews have linked
the effects of supportive periodon-
tal treatment (SPT) to both implant
survival rates and the prevalence
of peri-implant diseases.’®-?° A po-
tential improvement of peri-implant
health has been reported among
patients who adhered to SPT during
a maintenance period after implant
placement.

Based on this context, this ret-
rospective cohort study aims to
evaluate the efficiency of SPT in the
prevention of mucositis and peri-
implantitis in patients rehabilitated
with Branemark-type protocols.

Materials and Methods

The Institutional Ethics in Research
Committee of the Universidade Vei-
ga de Almeida (Rio de Janeiro, Bra-
zil) approved the study design (code:

CAAE 64357916.3.0000.5289). The
study was performed in accordance
with the 1975 Declaration of Helsinki
and was conducted as a retrospec-
tive cohort following the STROBE
(Strengthening the Reporting of
Observational Studies in Epidemiol-
ogy) guidelines.?" All patients pro-
vided written informed consent for
their inclusion in the study.

Study Population

The study participants were select-
ed from a consecutive list of patients
seen at a private dental clinic be-
tween 2004 and 2014 and who were
subjected to immediate all-on-four
Branemark treatment protocols.
The patients underwent im-
plant placement in the maxilla and
mandible in a single surgical op-
eration using the immediate load-
ing technique. The teeth consid-
ered lost were extracted and, after
bone regularization, four implants
were placed in accordance with the
Branemark “all-on-four” technique.
All surgical procedures were con-
ducted by the same surgeon (AV.).
The implants used were standard-
ized with a Morse cone prosthetic
pillar-type
intermediates. All patients had a

connection and mini
mold taken immediately after sur-
gery and received a provisional,
fixed resin prosthesis one day later.
Six months after implant placement,
patients received the final metal-
ceramic fixed prosthesis, made in
the same prosthetic laboratory.
Immediately after placing the
patients
were enrolled in the SPT program,

provisional  prostheses,

wherein they received instructions
and guidelines regarding complete
oral hygiene of their prostheses.
Patients were encouraged to at-
tend dental appointments every 6
months to receive the appropriate
clinical SPT procedures, such as
prosthesis removal, having the clini-
cal parameters of disease diagnosis
recorded, and proper hygiene main-
tenance of the prostheses, implants,
and oral cavity.

Inclusion Criteria

Patients of either sex were eligible
for inclusion in the study if they met
the following criteria: (1) had re-
ceived maxillary and mandibular
implant-supported fixed prostheses
by the Branemark “all-on-four” sys-
tem inserted as part of the oral hy-
giene maintenance and control pro-
gram performed in a private clinic;
(2) began and completed treatment at
the same location, were operated on
by the same surgeon, used the same
system of implants, and received
prostheses with the same manufac-
ture pattern from the same pros-
thetic laboratory; (3) had prostheses
with good occlusal balance, verified
via 200-pm carbon Articulating Pa-
per (Bausch); and (4) had received im-
plants between 2004 and 2014.

Exclusion Criteria

Patients were excluded from the
study if they presented with any of
the following: (1) systemic diseases,
such as acquired immunodeficien-
cy syndrome, leukemia, cirrhosis,
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uncontrolled diabetes mellitus, and
hepatitis; (2) a history of rheumatic
fever or the need for antibiotic pro-
phylaxis in the case of patients with
artificial heart valves; (3) the use of
antibiotic prophylaxis within the pre-
vious 2 months; (4) pregnancy or use
of hormone therapy; or (5) a need
for more than four implants to reha-
bilitate one of the arches.

Peri-implant SPT

The peri-implant SPT visits pro-
posed for the patients occurred at
least twice a year, adhering to the
following protocol:

(1) removal of the maxillary and
mandibular prostheses'; (2) clini-
cal inspection to register the peri-
implant parameters; (3) using a
plastic curette to remove dental
calculus, and irrigation with anti-
septic if necessary''222; (4) pro-
phylaxis with a bicarbonate jet to
remove biofilm from the supra-
and subgingival environment'1214;
(5) repair of the prosthesis, if nec-
essary, and conducting ultrasound
and bicarbonate jet cleaning to
remove calculus, plaque, and pig-
mentation together, as well as pol-
ishing it with a specific material to
remove irregularities, smoothing
the surface, and soaking it in 0.12%
chlorhexidine (PerioGard, Colgate)
before replacement in the mouth;
(6) subsequent replacement and
adjustment to maintain occlusal
balance; (7) reinforcement of the
previously provided oral hygiene
instructions; and (8) delivering in-
struments (such as soft, wire, and

compatible interdental brushes)

to continue good hygiene of the
prostheses and implants between
appointments.

Peri-implant Parameters
Assessed

Two periodontists (V.B.R. and C.V.)
clinically evaluated the patients who
received SPT, respecting the fre-
quency routine of each one (kappa
and kappa weighted values were
both > 0.85). The parameters chosen
for evaluation and documentation
by periodontists in patient records
include viable plaque index, dental
calculus index, bleeding on prob-
ing, peri-implant probing depth,
and radiographic evaluations. These
parameters were selected primarily
from prior clinical studies of peri-
implant evaluation.! 131417

Visible Plaque Index

Proposed by Mombelli et al,> the
Plague Index was evaluated as no
plaque (0 points) or the presence of
thick visible plaque (1 point).

Dental calculus index

The presence or absence of calci-
fied biofilm was identified according
to the absence of dental calculus (O
points) or the presence of suprag-
ingival and/or subgingival calculus
(1 point). Notably, identifying the
presence of dental calculus is one
more tool for the clinician to insti-
tute the necessary treatment mea-
sures for implant maintenance and
to locate areas marked by greater
difficulty of access to hygiene and
showing an increased risk of disease
development.

Bleeding on probing

The bleeding index was determined
using a probe and scored for the ab-
sence of bleeding (0 points) or the
presence of bleeding at the exam-
ined point (1 point). The bleeding
index determined at the probe was
used to diagnose mucositis in the
implants. The presence of bleed-
ing after delicate probing in at least
one site per implant was sufficient
enough to classify the implant as
being complicated by mucositis.

Peri-implant probing depth

The examiners used probes to re-
cord the probing depth in millime-
ters. Peri-implant probing depths
> 5 mm suggested bone loss at
the corresponding site. If the radio-
graph confirmed bone loss at the
region, the implant was classified as
complicated by peri-implantitis.

Radiographic evaluation

Periapical radiographs were taken
using the long cone technique, par-
allel to the implant, in cases where
the probing depth was > 5 mm (to
establish the differential diagnosis
between bone loss and gum hyper-
plasia) or in cases where the implant
thread exposure was clinically veri-
fied (suggesting loss of osseointe-
gration with retraction of the peri-
implant mucosa).

Data from Patient Records

The records from 63 patients (504
implants) who met the inclusion
criteria were selected and divided
into the following groups: patients
with both maxillary and mandibular
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Branemark all-on-four  protocols
who attended the SPT program two
or more times a year (Group 1) and
patients with both maxillary and
mandibular Branemark all-on-four
protocols who participated in the
SPT program at irregular intervals
and went more than 1 year without

attending the SPT (Group 2).

Sample Calculation and
Statistical Analysis

To analyze the sample’s power,
G*Power software (version 3.1.9.4)
was used to compare proportions of
peri-implantitis cases between inde-
pendent Groups 1 and 2. The effect
size (w) was established in 0.3, the
power of the test was 0.80, and an
alpha value of .05 was established.
The results suggested 141 implant
recipient sites would be needed.

SPSS software (version 25, IBM)
was used to conduct descriptive
analyses, while proportional com-
parisons were performed using chi-
square test with a significance level
established at P = .05.

Results

Sixty-three subjects who fulfilled the
inclusion criteria (67% women, 21%
men) were included in the study,
and a total of 504 implants were
evaluated. Subject distribution was
homogeneous in both Group 1 (35
subjects) and Group 2 (28 subjects)
(P = .37). There were no differences
between the groups concerning pa-
tient age (95% were older than 50
years old), smoking history, diabe-

tes history, existence of preexisting
periodontal diseases, and parafunc-
tional habits (Table 1).

The presence of preexisting
periodontal disease before pros-
thetic rehabilitation with implants
was observed in 33 subjects (52%),
including 19 in Group 1 and 14
in Group 2, with no statistical dif-
ference apparent between them
(P = .387). However, 30 subjects lost
their implants due to causes other
than periodontal disease (48%).

The numbers of patients with
visible plaque, dental
bleeding on probing, and peri-

calculus,

implantitis are presented in Table 1.
Of the 504 analyzed implants, 400
presented with visible plaque in at
least one site, totaling 79.4% of the
study population’s implants. Of the
400 implants, there were no dif-
ferences between the findings in
Group 1 (191 implants; 47.8%) and
Group 2 (209 implants; 52.3%) con-
cerning this parameter (P = .368).

Evaluation of the dental calculus
also revealed no statistical differenc-
es, with 57 (43.2%) and 75 (56.8%)
implants affected in Groups 1 and 2,
respectively.

Regarding bleeding on prob-
ing, 326 implants presented positive
bleeding in at least one site evalu-
ated (64.68% of the total popula-
tion). Group 2 showed a higher rate
of bleeding/mucositis (181 implants;
55.5%) than Group 1 (145 implants;
44.5%) (P = .04).

The implant aspect with the
greatest probing depth was record-
ed. Nineteen implants (3.7% of the
sample) presented probing depths
> 5 mm, as confirmed by radio-
graphs, and were classified as peri-

implantitis cases. Of these, 16 be-
longed to Group 2, with a higher
prevalence than Group 1 (3 implants)
(P = .003). The odds ratio of patients
in Group 2 showing peri-implantitis
was 7.1.

In this sample, there was no cor-
relation between the occurrence of
mucositis and peri-implantitis and
the patient variables smoking histo-
ry, diabetics, preexisting periodon-
tal diseases, and parafunctional
habits (P > .05).

Discussion

A series of anatomical differences
between periodontal and peri-
implant tissues justify the exis-
tence of greater fragility in the peri-
implant biologic seal. The disposi-
tion of the collagen fibers and the
reduced vascularization in the re-
gion denotes a greater degree of
fragility of these implants to peri-
implant diseases,?® justifying the
need to pay special attention to
implant management.

Patients who are completely
edentulous, with reduced bone
availability and rehabilitated with
a prosthesis or implants, must be
even more vigilant, as the presence
of peri-implant diseases followed
by bone loss can progress with im-
plant failure, making it unfeasible to
maintain the prosthetic rehabilitation
with hygiene alone.'? Prostheses with
flanges in acrylic resin, even in ideal
conditions of regular hygiene, require
close attention for adequate oral hy-
giene. The periodic maintenance of
this prosthesis type can contribute
to the prevention of peri-implant
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Table 1 Patient and Implant Characteristics of Both Groups

Group 1 Group 2
Variable Total, n n % n % P
Patients
Patients 63 35 55.5% 28 44.4% .37
Smoking habit
Yes 12 6 9.5% 6 9.5% 1.00
No 51 29 46.0% 22 34.9%
Diabetic
Yes 14 9 14.2% 5 7.9% .28
No 49 26 41.2% 23 36.5%
Preexisting periodontal disease
Yes 33 19 30.1% 14 22.2% .38
No 30 16 25.4% 14 22.2%
Parafunctional habits
Yes 13 9 14.2% 4 6.3% 16
No 50 26 41.2% 24 38.1%
Implants
Implants 504 280 224 01*
Visible plaque 400 191 47.8% 209 52.3% .368
Dental calculus 132 57 43.2% 75 56.8% 17
Bleeding on prob- 326 145 44.5% 181 55.5% .04*
ing/mucositis
Peri-implantitis 19 3 15.7% 16 84.4% .003*

The odds ratio for peri-implantitis in Group 2 was 7.1.
*Statistically significant ditference between groups.

diseases.” In this context, the present
retrospective cohort study assessed
the impact of SPT on preventing mu-
cositis and peri-implantitis in patients
rehabilitated with Branemark-type
protocols.

Various potential risk indicators
have been associated with peri-
implant diseases and bone loss.5’
Among them, patient-related fac-
include smoking, diabetes,
previous periodontal diseases, and

tors

parafunctional habits.3'°2 However,
in the present study sample, there

was no correlation between these
cited factors and peri-implant dis-
ease development.

Furthermore,  implant-  and
prosthesis-related factors (such as
the design of the implant-abutment
complex and implant microgeom-
etry?>2%) and surgical factors (includ-
ing surgical technique and surgeon
ability?’) are variables that are in-
volved with implant success and
maintenance. One strong point of
the present study was the ability to

analyze a homogeneous sample.

This was achieved by standardizing
the system and microgeometry of
the implants placed over the years
by the same surgeon. Addition-
ally, the use of the same abutment
systems and prosthesis laboratory
helped control the biases of the
study sample.

It has previously been suggest-
ed that a direct relationship exists
between clinical parameters such as
plaque scores, dental calculus, and
bleeding on probing and a higher
risk of developing peri-implantitis.’
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In the present study, however,
Group 2 presented an insignificant
increase in all these parameters rela-
tive to Group 1. This absence of a
significant difference may suggest
a limitation of this study, probably
caused by the reduced prevalence
of diseased sites for an observation-
al retrospective study to measure
the disease’s prevalence.

The prevalence of mucositis in
the present study sample (64.68%)
was significantly higher than that of
peri-implantitis (3.7%). This result is
in accordance with a study evaluat-
ing the prevalence of peri-implant
diseases of 212 partially edentulous
subjects rehabilitated with osseoin-
tegrated implants, which reported
rates of 64.6% and 8.9% for muco-
sitis and peri-implantitis, respec-
tively.3

The 2012 European Academy
of Osseointegration consensus
estimated that peri-implantitis af-
fects 10% of implants within 5
to 10 years after implant place-
ment.?® However, a vast range of
prevalence rates are reported in
the literature, arising partly due to
varying implant designs and differ-
ences in the thresholds applied for
bone loss and soft tissue research.
The present study suggested peri-
implantitis prevalence rates of
3.76% in the overall study popula-
tion (19 implants), 0.59% in Group
1 (3 implants), and 3.17% in Group
2 (16 implants), suggesting the ef-
fectiveness of SPT in the preven-
tion of peri-implantitis. These find-
ings can be considered lower than
those of previous studies.”’® Costa
et al’® reported high rates of peri-
implantitis: 18.0% and 43.9% in

patients with and without preven-
respectively.
However, Costa et al evaluated a

tive maintenance,
sample of partially edentulous indi-
viduals, and it is crucial to consider
that the teeth are potential patho-
gen pathways.'>%’

The present study shows a di-
vergence from previous system-
atic reviews concerning the effects
of SPT in preventing peri-implant
diseases and implant loss.”1819.30
According to Hultin et al® few
available studies have investigat-
ed the long-term effects of sup-
portive programs for implant pa-
tients. In contrast, Ramanauskaite
and Tervonen'” suggested that,
to prevent peri-implantitis, the in-
troduction of an individually sup-
portive program based on patient
motivation and reinstruction in oral
hygiene combined with profes-
sional implant cleaning is crucial.
Further, Lin et al'® emphasized that
a supportive program can poten-
tially improve patient peri-implant
health.

According  to and
Derks,®" no study assessing the

Tomasi

incidence and prevalence of peri-
implant diseases can be considered
as providing gold-standard recom-
mendations so far. Previous studies
showfailuresinthe convenience sam-
ples and failures in determining the
correct diagnosis of mucositis, peri-
implant, and peri-implant health (eg,
peri-implant diseases are influenced
by different factors related to the
patients, types of implant systems,
and/or types of prostheses). Further,
there are flaws in the observation
and follow-up methods for evaluat-
ing the appearance of cases.*’

Based on the data obtained in
the literature and from the present
population study, it can be stated
that patients who do not adhere to
a strict peri-implant maintenance
program are more susceptible to
the appearance of disease than in-
dividuals who are compliant with a
maintenance program.®'® Despite
the longer dental appointments
caused by SPT due to the pros-
theses removal, clinical inspection,
and prophylaxis, which require the
prosthetic screws to be replaced
at shorter intervals of time, these
disadvantages are overcome by
the peri-implant disease preven-
tion and better long-term results.
Professional management could
intervene early in the initial stage
to prevent or limit disease progres-
sion and facilitate improved under-
standing among patients to per-
form the correct methods of oral
hygiene »"112

As peri-implant disease devel-
ops slowly and gradually, it is im-
perative to make an early diagnosis
and introduce prompt treatment
to prevent the destruction of peri-
implant protective and supportive
tissues.®'*23 In modern dental treat-
ment procedures, including those
with regular individualized mainte-
nance, peri-implantitis cases are rare
because the disease is typically in-
tercepted early.

Conclusions

Within the limits of the present
study, the data suggest that pa-
tients who regularly participate in an
SPT program (at least twice a year)
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have a lower chance of developing
peri-implant diseases.
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