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Investigate If patients are
able to aid the early diagnosis
of peri-implant complications
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IN BRIEF

® Highlights that detecting early
complications can lead to more
predictable treatment outcomes.

® Aids an understanding that the patient
can help with detecting disease.

® Provides an understanding of what
the patient can perceive and what
they cannot in terms of detecting
complications.

Objectives This study investigated if the patient can have a role in reporting early peri-implant complications. Design An
exploratory, single-centred study comparing patient's perceptions of implant success to the clinical success at an exami-
nation. Setting, materials and methods Seventy-five patients were randomly selected from patients who had received
implant treatment at an implant referral practice. Phase 1 - Patient perception: Patients were asked to complete a ques-
tionnaire relating to the health of their implants. Phase 2 - Clinical examination: The patients were examined for implant
health/disease. Main outcome measures The responses from the patient perception questionnaires were correlated to
the variables of the clinical examination. The null hypothesis ‘Patients cannot perceive the difference between a success-
ful implant and an implant that is suffering from complications’ was then tested using Fisher's exact test. Results All the
variables tested statistically show a positive association between patient perception and clinical examination (p <0.001). All
variables gave a significant result for Fisher's exact test. Therefore, the null hypothesis can be rejected. Conclusions This
study demonstrated that using validated questions an educated patient can perceive peri-implant health/disease. This can
play a role in the early diagnosis of peri-implant complications.

OBJECTIVES

Dental implants are a common treatment
modality to replace missing teeth, and high
survival rates in several 10-year, follow-up
studies have encouraged their widespread
prescription.! However, with an increase in
the provision of dental implants there is an
increase in the number and frequency of
patients that are affected by complications.'
This is further complicated by different
stages of treatment often being carried out
by multiple clinicians. This multi-disciplinary
approach is encouraged; however, it makes
follow up and auditing treatment outcomes
more challenging, particularly when the
maintenance and review is undertaken by
GDPs with little or no training in the detection
of peri-implant complications and disease
Implant complications, both mechani-
cal and biological, can eventually lead to
bone loss around the implant and ultimately
implant loss.” Hence, it is essential to detect
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and treat complications early, and although
the data is limited for the treatment of peri-
implant complications, there is evidence that
an early diagnosis will allow an early inter-
vention and a more predictable resolution.>
If early signs are missed, in particular with
reference to peri-implant mucositis, this will
develop into peri-implantitis which is more
complicated and less predictable to treat.>”
In this study we wanted to investigate if
the patient can have a role in reporting com-
plications early in order to achieve a more
predictable treatment outcome. Therefore,
the aim of this study was to determine if a
patient who has received a dental implant
could detect peri-implant complications.

DESIGN

A consensus approach (nominal group
technique) was undertaken to determine the
most frequent complications associated with
dental implant treatment. Based on these
frequent complications, an exploratory, sin-
gle-centred study was undertaken comparing
patients perceptions of implant success to
the clinical success at an examination.

SETTING, MATERIALS
AND METHODS

Seventy-five patients were randomly selected
from patients who had received implant treat-
ment at an implant referral practice on the
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Wirral in the last year. This was done by target-
ing every patient that had a pre-planned rou-
tine review appointment within an agreed time
period. The patients either belonged to the prac-
tice or were referred from general dental prac-
tices for the placement of dental implants. The
target group of patients consisted of patients
with at least one implant and no complicating
medical histories.

Patients were asked to give their informed
consent to taking part, after being told the
study would consist of them answering a
questionnaire and undergoing a clinical
examination. No patients declined to be
involved. As this was part of their normal
maintenance programme and they were
not NHS patients, no ethical approval was
required. The age range of the patients was
23-92 years, and were a mixture of male and
female patients. Implants had been placed
from a range of 1-11 months previously, by
one of two dentists at the practice.

Interventions

Phase 1 - Patient perception

At the fit of the dental implant restoration,
the patients were given standardised mainte-
nance and advice both written and verbally.
This was done as a routine protocol at the
referral practice and was not modified for
the study.
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The patients were assessed as part of their
normal recall programme. They were asked
to complete a questionnaire relating to the
health of their implants and peri-implant
tissues (Table 1). Full instruction on how
to complete the questionnaire was given
and a member of staff, not the examin-
ers, were available to help and collect the
questionnaires.

The patients were given the assurance of
anonymity and confidentially, as well as
confirmation that they could stop complet-
ing the questionnaire at any time, without
the need to give a reason. Clear and accurate
contact details of who to approach for fur-
ther information was given.

Phase 2 - Clinical examination

The patients were examined for implant
health/disease (Table 2). The examiners did
not have access to the patient question-
naires and did not see the answers given at
any time.

The questionnaires were numbered to
match the clinical examinations forms but
patient names were not recorded. Two cali-
brated examiners carried out the clinical
examinations by a defined protocol.

Main outcome measures

The responses from the patient perception
questionnaires were correlated to the vari-
ables of the clinical examination (Table 3).
Each variable was correlated to determine if
there is an association between patient per-
ception and the clinical examination using
Phi correlation.

The null hypothesis ‘Patients cannot per-
ceive the difference between a successful
implant and an implant that is suffering
from complications’ was then tested using
Fisher’s exact test.

The results were also presented as sen-
sitivity and specificity of each particular
response.

RESULTS

Data collection

Twenty-eight of the respondents were male
and 41 were female. Data was absent for six
respondents as to their sex. This gives valid
percentages of 40.6% of respondents were
male and 59.4% respondents were female.
Fifty-four (72.0%) of the implants were in
the aesthetic zone, whereas 16 (21.3%) were
not. Data was not recorded for one patient.

Results

Table 4 shows the valid percentage frequen-
cies of the positive and negative variables
respectively. Correlations were statistically
calculated for five variables that relate

638

Table 1 The patient perception questionnaire

Are you happy with the appearance of your implants?

Do any of the implant restorations feel loose?

Is there any pain or discomfort from around the implants?

Does the gum around any of your implants bleed or discharge any pus or fluid?

Does the ‘bite’ feel normal when you close your teeth together?

Can you clean around your implant restorations effectively?

At your last review appointment was your dentist happy with your implants?

Has anything broken or fractured from your implants?

O | | N || 0| | W [N

Are you concerned about the health of your implant retained restorations?

=
o

Are you concerned about any other aspects of

Table 2 Clinical evaluation questions

Are the implants aesthetic?

your mouth?

Are any of the implant restorations loose?

Is bleeding on probing present around the implants?

Is pusfexudate present?

Is the oral hygiene adequate?

Is plaque/calculus present?

Has anything broken or fractured from the implants?

Is the occlusion stable?

O | | N | | o || W |N

Is there any pathology?

=
o

Are the implants in the aesthetics zone?

CPITN

=
N

PPD

Table 3 Table demonstrating how the patients
questions

Are you happy with the appearance of your Implants?

' perceptions were correlated to the clinical

Are the implants aesthetic?

Do any of the implant restorations feel loose?

Are any of the implant
restorations loose?

Is there any pain or discomfort from around the implants?

Does the gum around any of your implants bleed or discharge

any pus or fluid?

Is bleeding on P=probing
present around the implants?

Is pusfexudate present?

Does the ‘bite’ feel normal when you close your teeth together?

Is the occlusion stable?

Can you clean around your implant restorations effectively?

Is the oral hygiene adequate?

At your last review appointment was your dentist happy with your implants?

Has anything broken or fractured from your implants?

Has anything broken or
fractured from the implants?

Are you concerned about the health of your implant retained restorations?

Are you concerned about any other aspects of your mouth?

specifically to the implant and its restoration:
1. Aesthetics

2. Loose restorations

3. Bleeding and/or pus

4. Occlusion

5. Fractured restoration.
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Table 5 shows the Phi coefficient for the
five variables. All the five variables tested sta-
tistically show a positive association between
patient perception and clinical examination
(p <0.001). Aesthetics and loose restora-
tion showed a strong positive correlation.
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Table 4 The frequency of responses — This shows the valid percentage frequencies of the

positive and negative variables respectively

Adequate aesthetics 73 97.3 74 98.7
Sound restoration 64 85.3 65 86.7
No BOP/pus 67 89.3 65 86.7
Adequate occlusion 74 98.7 68 94.4
Adequate oral hygiene 7% 100 67 89.3
Intact restoration 7 94.7 73 98.6

RESEARCH

Table 5 Phi coefficient of the variables

Aesthetics 0.702 0.000
Loose restoration 0.724 0.000
Bleeding/pus 0.627 0.000
Occlusion 0.489 0.000
Fractured restoration | 0.489 0.000

Table 6 Fisher's exact test to test the null
hypothesis

Poor aesthetics 2 2.7 1 1.3

Loose restoration " 14.7 10 13.3 Aesthetics 0.027 p <0.05
Bleeding/pus 8 10.7 11 14.7 Loose restoration 0.000 p <0.05
Inadequate occlusion 1 1.3 4 53 Bleeding/pus 0.000 p <0.05
Poor oral hygiene 0 0 7 85 Occlusion 0.05 p <0.05
Fractured restoration 4 53 1 1.4 Fractured restoration | 0.05 p <0.05

Bleeding/pus, occlusion and fractured resto-
ration show a good positive correlation.

Fisher's exact test

The null hypothesis: ‘Patients cannot perceive
the difference between a successful implant
and an implant that is suffering from compli-
cations’ was tested statistically using Fisher’s
exact test (Table 6). All five variables gave
a significant result for Fisher’s exact test.
Therefore the null hypothesis can be rejected.

Sensitivity and specificity
Table 7 shows the sensitivity and specificity
of five of the questionnaire responses (aes-
thetics, loose restoration, bleeding and/or
pus, and fractured restoration).

Four out of the five questions produced sen-
sitivity scores greater than 0.5 and all ques-
tions produced specificity scores of greater
than 0.5. Hence patients with implant disease
were correctly aware of problems in relation
to aesthetics, loose restorations, presence of
bleeding and/or pus, and fractured restora-
tions (sensitivity scores: 1.0, 0.8, 0.6 and 1.0,
respectively). However, in relation the ques-
tion concerning occlusion, patients were not
aware of problems when in fact problems
were present (sensitivity score 0.25).

All five questions produced specificity scores
above 0.5. Hence patients without implant dis-
ease were correctly aware of implant health in
relation to aesthetics, loose restorations, pres-
ence of bleeding and/or pus, occlusion and
fractured restorations (specificity scores: 0.99,
0.95, 0.97, 1.0 and 0.96, respectively).

DISCUSSION

Early diagnosis is imperative for predict-
able treatment outcomes. In particular, it is
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Table 7 The sensitivity and specificity of the variables

Are you happy with the appearance of your implant? 1.0 0.99
Do any of the restorations feel loose? 0.8 0.95
Does the gum around any of your implants bleed or discharge pus or fluid? | 0.6 0.97
Does the ‘bite’ feel normal? 0.3 1.00
Has anything broken or fractured from your restorations? 1.0 0.96

stated that peri-implant mucositis is inflam-
mation confined to the peri-implant soft tis-
sue and is reversible;> however, once allowed
to progress to peri-implantitis treatment is
less predictable and bone loss will occur.®’
The purpose of this study was to aid early
diagnosis, so complications can be treated
predictably. This was effectively done via a
self-reporting questionnaire.

Self-reporting questionnaires have been
used previously for basic tooth conditions
with varying degrees of success. Several have
been used for periodontal disease.® Gilbert and
Nuttall® found that correlations were weak
between the self-assessment and the clinical
evaluation and, therefore, should not be used
as a substitute for a clinical evaluation. It is
not the intention to use the questionnaire
as a substitute for the clinical examination,
merely to determine if it can help to aid an
early diagnosis of peri-implant complications.
Several studies have shown that patients can
perceive oral health problems.®'° Therefore, it
is possible we could use self-perception as an
aid to diagnosis of implant problems.

The questionnaire in this study consisted
of ten questions asked to patients during a
routine recall visit. Out of these questions
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and the variables of the examination, only
six could be compared and used in the corre-
lations and hypothesis testing. These related
to aesthetics, loose restorations, bleeding
and/or pus, oral hygiene, occlusion and
fractured restorations.

All 75 patients thought they had adequate
oral hygiene. This then meant that correla-
tions and hypothesis testing could not be
carried out using oral hygiene as a variable
as it became a constant.

The frequencies of patient perception of a
fractured restoration (5.3%) are higher than
the actual frequency (1.3%) and this is the
same for the variable of a loose restoration.
Patient perception for a loose restoration
is 14.7% compared to the 13.3% that were
actually found to be loose. This is reversed
with occlusion. Patient perception is lower
(1.3%) than the actual examination (5.3%)
for occlusal problems. This can perhaps be
explained by the fact that patients can per-
ceive a problem with the implant restoration
but cannot describe the actual problem. It
may be an occlusal issue but they perceive
it as a loose or fractured restoration. They
do, however, perceive a problem with the
implant restoration.
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Overall correlations were calculated using
Phi correlation. The strongest associations
were made between patient perception and the
clinical examination for aesthetics and loose
restorations (0.702 and 0.724, respectively).
The reason for this may be that aesthetics are
important to the patients. A loose implant is
also easily perceived. There is also a good cor-
relation between patient perception of bleeding
and/or pus present, and the clinical situation
(0.627), this means that patients are able to
perceive peri-implant problems early on.

This study found that 72% of the implants
were placed in the aesthetic zone and 21.3%
in the non-aesthetic zone. Data were not
recorded in 6.7% of cases. It is easier for a
patient to monitor their anterior teeth com-
pared to their posterior teeth, and patients
are usually more concerned with teeth in
the aesthetic zone compared to the non-
aesthetic zone." This may have a bearing on
why we obtained a positive association for
patient perception for all the variables tested.
Further research should be undertaken in
relation to the implant position.

The null hypothesis ‘Patients cannot per-
ceive the difference between a successful
implant and an implant that is suffering
from complications’ can be rejected accord-
ing to the results of the Fisher’s exact test.
The Fisher’s exact test produced significant
results for all five variables tested. Three
of the results (aesthetics, loose restoration,
and bleeding and/or pus) were below p <0.05
level, and two (occlusion and fractured res-
toration) were 0.05, hence significant at
p <0.1. The alternative hypothesis can be
accepted that a patient can perceive implant
health and more importantly implant dis-
ease. This, therefore, can help lead to an
early diagnosis of implant problems and
early treatment of such problems.

It is important to note that all the patients
were appropriately educated in implant care
following placement, and before placement
they were assessed for risks and understood
the nature of implant treatment.

The study shows patients are able to per-
ceive implant problems/disease. To determine
if a questionnaire may be used to prompt the
patient to assess the health, sensitivity and
specificity tests were applied to five ques-
tions used in the other statistical tests:

1. Are you happy with the appearance of
your implants?

2. Do any of the restorations feel loose?

3. Does the gum around any of your
implants bleed or discharge any pus
or fluid?
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4. Does the ‘bite’ feel normal when you
close your teeth together?

5. Has anything broken or fractured from
your restoration?

The sensitivity and specificity values for
all the questions, except the question for the
‘bite’, are above 0.5 and are therefore suf-
ficient to enable the development of a ques-
tion set which would be satisfactory as an
indicator for patient perception of implant
health/disease problems. Patients were una-
ble to determine problems with the bite and,
therefore, this question should not be used
(sensitivity 0.25).

Thus, we may use the questionnaire (self-
perception) as an aid to an early diagnosis. It
is not reliable alone or as a substitute for the
clinical examination.® However, the clinician
can be alerted to a perceived problem and
follow up the results of the questionnaire
with a clinical examination.

CONCLUSIONS

Implications for practice

This study demonstrated that important

clinical parameters in the diagnosis of peri-

implant complications can be assessed using

the following validated questions:

e Are you happy with the appearance of
your implant?

e Do any of the restorations feel loose?

e Does the gum around any of your
implants bleed or discharge any pus
or fluid?

e Has anything broken or fractured from
your restorations?

A patient can perceive peri-implant health
and disease, and the use of these questions
should allow them to play a major role in
the early diagnosis of peri-implant compli-
cations.'” An early diagnosis of peri-implant
complications allows treatment to be car-
ried out predictably before progression for
which treatment is less predictable and
less successful.”

Using these questions, a patient feedback
tool can be produced to aid early reporting of
complications. Patients can use this in their
own time in between review appointments
and contact the dentist if an implant problem
is flagged or perceived. The patient will then
undergo a clinical examination to confirm a
problem and receive the necessary treatment.

Implications for research

More research with a larger sample size is
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needed to fully evaluate the role of patient
perception in implant health and implant
disease. A larger sample size will allow cor-
relations using Pearson’s correlation coeffi-
cient and the Pearson Chi-square test rather
than using Phi and Fisher’s exact test.

Research could be carried out to deter-
mine patients’ perception of implant health
and disease according to the position of
the implant in the mouth. Implant position
may have an effect on patient perception.
For example, patients are able to observe
anterior teeth more easily than posterior
teeth and are more concerned by teeth in
the aesthetic zone compared to the non-
aesthetic zone. Thus, patients may be able
to perceive implant health and disease in
the anterior regions to a greater extent than
posterior regions.

Further research is required to investigate
the reproducibility and validity of the role
of patient perception in the early diagnosis
of peri-implant complications.
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