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Letter from the Editor

All of us must pay attention to what is termed “information
from the internet”, especially from our patients. Some of the
information is true, in the old sense of the word — what is
claimed is a fact, as sure as the sun rises in the east. Some
however are true in the new sense of the word - the
information is found in the internet but the information is
not a fact - there is no truth in it, it is misinformation.

Since information is now so accessible and we humans
seem to be hooked on getting more information whether they
be true or not, we may end up believing half-truths and
absolute lies as truth. Social media on the internet aid the
proliferation of misinformation. We have all observed some
people walking along the road with their eyes glued on the
electronic device in the day and the blue glow on their faces
as they walk around at night.

Misinformation is not limited to that presented in social
media. There is much misinformation through other sources,
including billboard and television advertisements, websites,
brochures printed by various companies and organisations
for the purpose of marketing their services and products.
Sometimes, these advertisements come with certain endor-
sements, the use of argumentum ad verecundiam - using
respect for great men, customs, institutions, and authority
in an attempt to strengthen the advertisers’ position.

The amount of misinformation is so high in social media
that scientists have decided to analyse it and see how it is
spread along. No less than the Proceedings of the National
Academy of Sciences (USA) has published an article (PNAS
2016 vol. 113 | no. 3 | 553-559) titled “The Spreading of
Misinformation online”. In their conclusion they wrote (and
| quote ad verbatim) “Our findings show that users mostly
tend to select and share content related to a specific narrative
and to ignore the rest. In particular, we show that social
homogeneity is the primary driver of content diffusion, and
one frequent result is the formation of homogeneous, polar-
ized clusters.”

In other words, despite that there may be voices to the
contrary of a certain “fact”, people believe what they want to
believe and will not read what they do not believe in. All told,
we learn that it is most important to hear all sides of the story
and evaluate each facet to see if it is logical, possible, and
plausible before believing in any report and not just to cling
on to what is safe for us to believe in or what is usual for us to
believe is right, because new information can make a believe
turn on its head.

Check for
updates

There is much misinformation about dentistry and health
on the internet and we as a profession could do more to help
dispel the mistruths that are out there. One of the mistruths
that | know about, which is used very often when a dentist is
presenting to patient to do implants is this: “Implants last a
long time - greater than 90% success for over twenty years”.
Yet what | read in reviews is this — one in four implants will
end in peri-implantitis. This news was devastating enough
for the English newspaper “The Telegraph”, which devoted an
article to it (accessed on 18 Nov 2017 ohttp://www.telegraph.
co.uk/news/features/10964601/Peri-implantitis-The-time-
bomb-in-dental-implants.html4 titled “Peri-implantitis: The
'time bomb’ in dental implants”.

When you next present to patients for implants - frame
your thoughts carefully before you begin, otherwise you may
be guilty of chanting a mistruth that misguides a patient. In
that instance, would you not be guilty of the tendency of “to
select and share content related to a specific narrative and to
ignore the rest”? As responsible dentists, we have to remem-
ber that many reports of success with implants are done in
well controlled circumstances and not in an individual
practice situation. Hence, in our own practices, the selection
of patients, the control of post treatment management and
follow-up may not be as stringent and the success rate may
therefore be lower.

In this issue we have published an article on the manage-
ment of “Peri-implantitis”. The truth is — once peri-implantitis
sets in, it is simply downhill for the implants till it is
explanted. The battery of activities that we may choose to
perform to try to stop it has not been reported to work
effectively as yet, though it may help to prolong the time to
“explantation”. The paradox is this — rough implants have
been reported to integrate better than smoother ones. Rough
implants allow more plague build-up!

Make choices with your patients carefully!

Editor
Sum CheePeng

0377-5291/
& 2017 Published by Elsevier (Singapore) Pte Ltd.
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Infective endocarditis - An update for dental surgeons
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article info abstract

Infective endocarditis (IE) is associated with significant morbidity and mortality. The

Keywords:
Infective endocarditis
Antibiotic prophylaxis

prevention of infective endocarditis, for many years, has involved the identification of at
risk patients undergoing medical or dental procedures and the use of pre-procedural
antibiotic prophylaxis. However, evidence regarding the effectiveness of such measures is

Dental lacking while evidence is mounting for the adverse effects of inappropriate antibiotic use.
Guidelines International guidelines for antibiotic prophylaxis were amended, radically in some cases
to reflect this. Subsequent epidemiological observations of IE have shown mixed results,
strengthening calls for well conducted randomised control trials, now that there is genuine

clinical equipoise among clinicians about this question.
& 2017 Published by Elsevier (Singapore) Pte Ltd.
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Introduction reported [2]. Clinical features of IE are non-specific and

Infective endocarditis (IE), is a rare but serious condition
which currently still carries a mortality of up to 25% [1]. A
yearly incidence of 3-10 per 1000,000 people has been
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include high fever (which may be absent in the elderly or
immunocompromised), loss of weight, lethargy, shortness of
breath, new or changing heart murmurs and possibly skin
manifestations. Major complications include sepsis, stroke
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and heart failure from valvular dysfunction. Treatment is
with prolonged intravenous antibiotics with a significant
proportion requiring valvular surgery. Long term complica-
tions include the increased risk of re-infection, mechanical
complications requiring repeated procedures and possibly
life-long anticoagulation with its own attendant complica-
tions if prosthetic heart valve replacement is needed [2,3].

Risk factors

Traditional risk factors for the development of IE include the
presence of a prosthetic heart valve, structural or congenital
heart disease, intravenous drug use (IDU) and a recent history
of an invasive medical or dental procedure. Of note, up to 50%
of IE cases may develop in patients without a previously
known cardiac valvular lesion [3].

The most common microorganisms identified as patho-
gens in IE include streptococci (including oral streptococci —
viridans group streptococci [VGS]), staphylococci and enter-
ococci species. Staphylococcus aureus IE and prosthetic valve IE
are both associated with poorer outcomes. Indeed, a mortal-
ity of 40% or more among patients with prosthetic-valve
infective endocarditis due to Staphylococcus aureus has been
reported [3]. The mortality from IE due to VGS involving
native valves is much lower and is estimated at 5% compared
to up to 20% when prosthetic valves are involved [4]. The
epidemiology of IE cases has shifted, in high-income coun-
tries, from underlying rheumatic heart disease with IE caused
by VGS to underlying degenerative valvular disease, prosthe-
tic valves or indwelling cardiac devices such as cardiac
pacemakers and implantable cardio-defibrillators and infec-
tions caused by Staphylococci - both S.aureus and coagulase
negative Staphylococci [1,5]. In recent years Enteroccoccus
faecalis IE has also increased especially in the elderly, some
of whom have had concomitant colorectal neoplasms
detected; an association between the two has been suggested
although robust data are lacking [6].

Infective endocarditis in Singapore

Data on IE cases locally have recently been published from
the two tertiary hospitals in Singapore [7,8]. For instance, at
the National University Hospital (NUH), 233 patients were
diagnosed with IE over a 11 year period (2001 to 2011). The
mean age of patients was 50 years with a slight male
predominance. The commonest organism implicated was
Staphylococcus species in 65% of cases, the remainder were
due to streptococci (other than VGS). The in-hospital mortal-
ity was high at 23%. A high proportion (40-45%) of patients
had underlying chronic kidney disease and diabetes mellitus,
with a only a relatively small number having a known pre-
existing cardiac condition such as congenital heart disease
(9.1%) or a prosthetic valve (13%) [7]. Similar patient char-
acteristics were reported from a study at National Heart
Centre, Singapore General Hospital by Pang et al. in a review
of 191 patients [8].

IE in children in Singapore is uncommon. In a 7-year
period (May 1997 to April 2004), at KK Women's and Children

Hospital [9], 27 children were diagnosed with IE. The mean
age of the affected children was 8 years. Most of the children
had a pre-existing congenital heart condition (either cyanotic
or acyanotic). Only one child had a history of rheumatic
valvular disease. The most common causative agent was VGS
followed by Staphylococcus aureus. Forty percent of patients
had a medical/surgical or dental procedure performed 2 to
6 months prior to the diagnosis of IE. The majority of these
patients were given antibiotic prophylaxis perioperatively for
their respective procedures. Of note, there was one affected
child who had a dental procedure performed without anti-
biotic cover. These children also suffered significant adverse
effects with 25.9% having a major embolic complication
(transient ischaemic attack, cerebrovascular accident, pul-
monary embolism) and two recorded fatalities in the study
cohort.

A small but significant cohort of patients affected by IE in
Singapore are the injecting drug users/abusers. Affected
individuals are normally males in the younger age group
(third decade), where right sided S. aureus IE predominates,
and who traditionally have poorer outcomes, a mortality of
45% recorded in one such cohort of buprenorphine (Subutex)
abusers in NUH during the period 2005-6 [10].

Infective endocarditis and antimicrobial
prophylaxis

Due to the substantial morbidity and mortality associated
with the development of IE, the reported “significant” role of
“oral streptococci” (VGS) bacteraemia, presumably after den-
tal procedures, in IE development, expert committees and
professional societies have made several recommendations
for antimicrobial prophylaxis for the prevention of bacterial
endocarditis secondary to dental procedures since 1955 [4].
All these guidelines have been expert based rather than
evidence-based as the efficacy of preprocedural antibiotics
for prevention of IE has never been proven in a double-
blinded randomised control trial. A 2013 Cochrane Database
systematic review of antibiotic prophylaxis of IE in dentistry
[11], concluded that there is no evidence to determine
whether antibiotic prophylaxis before dental procedures is
effective or ineffective. A recent publication by Cahill TJ et. al.,
2017 [12] is the most extensive systematic review and meta-
analysis of all studies available from 1960 to 2016 on anti-
biotic prophylaxis for infective endocarditis. The reviewers
found limited evidence for benefit or harm and could not
come to any definite conclusion on the effectiveness of
antibiotic prophylaxis.

Additionally, in recent years, questions were raised on the
relative importance of infrequent dental procedures causing
IE compared with the cumulative impact of recurrent bacter-
aemia associated with daily activities such as toothbrushing,
flossing, mastication, which, curiously, normally cause no
harm. Further, doubt was cast on case reports linking IE to
dental procedures as in many of these reports, IE developed
many months after the procedure and were not caused by
oral streptococci. To this end, it was felt that the mainte-
nance of optimal oral health was more important to reduce
the incidence of bacteraemia (and IE) from daily activities
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than preprocedural prophylactic antibiotics for dental proce-
dures. This has been borne out in a recent analysis [13].
Additionally, the adverse effects (anaphylaxis, antibiotic
resistance) of antibiotics were felt to outweigh the benefits
of prophylactic antibiotic use [4,14,15].

This led to various expert groups particularly in Europe,
UK and US, acknowledging the absence of robust evidence
based data for antibiotic prophylaxis, thus issuing major
revisions to their guidelines from 2007 onwards. The Amer-
ican Heart Association (AHA)/American College of Cardiology
(ACC) in 2007 [4] and the European Society for Cardiology
(ESC) in 2009 [14] recommended restriction of antibiotic
prophylaxis to those at highest risk. This included patients
with previous IE, cyanotic congenital heart disease, prosthetic
valves and recipients of cardiac transplants who had devel-
oped valvulopathy. This meant that those at intermediate or
moderate risk were not indicated for antibiotic prophylaxis.
The latter group included those with pre-existing native valve
disease (including common conditions such as mitral valve
prolapse, calcific aortic stenosis, bicuspid aortic valve) or
rheumatic heart disease. In an update in June 2017, AHA/
ACC included patients with transcatheter prosthetic valves
and patients with prosthetic material used for cardiac valve
repair as those in the high-risk category requiring IE prophy-
laxis, as well (Table 1). These additional indications were
added following recent observational studies noting high risk
of IE and high risk of adverse outcomes from patients in these
subgroups [16]. The National Institute for Health and Care
Excellence (NICE) of UK, in 2008 [15], however recommended
against use of antibiotics prophylaxis entirely. This was
modified in July 2016, to state that antibiotics should “not
routinely” be recommended as prophylaxis for dental proce-
dures [17].

Infective endocarditis trends post-guideline
changes

Since the restriction of indications for antibiotic prophylaxis,
there have been several observational studies in US, UK and

Europe on the epidemiology of IE as this was a major shift in
dental and medical practice. Initial studies [18], showed no
increased incidence of IE but later studies (with longer
observational periods) show mixed results with some report-
ing no increase while others indicating possible upward trend
in IE (Table 2). Of note, supporting data on the microbiology of
IE from many of these studies are lacking, in particular the
proportion of infections due to VGS, the organism most likely
to be influenced by the changes in IE prevention guidelines in
dentistry. Additional most of the studies do not report on the
specific dental procedures that the patient might have
undergone.

In UK, where absolute restriction on antibiotic prophylaxis
was recommended in 2008, a study in 2011 by Thornhill et al.
[19] which analysed data from the entire UK'S National
Health System, did not demonstrate any significant increase
of IE in the 2 years post-NICE guidelines changes. This was
despite a demonstrable fall of nearly 80% in antibiotic pre-
scriptions for prophylaxis. However, when the study was
extended for another 5 years, the authors noted in March
2015 [20], that there was a small but statistically significant
increase incidence of IE, which by March 2013 accounted for
an excess of 35 more IE cases per month. Notably, the
increase included patients in the low and moderate cardiac
risk category as well. The authors also recorded an almost
90% decrease in the use of antibiotic prophylaxis in this
extended study period. The study did not include incidence
data on the microbiology of IE, or adverse reactions to
antibiotics, although in a later publication the adverse reac-
tions notably, to the use of clindamycin for prophylaxis were
documented [21].

Two large US population studies analysing cases of VGS -
IE were conducted [22,23]. Both studies showed that the
incidence of VGS-IE had not increased since the AHA, 2007
guideline changes. There was a reduction of 56% in antibiotic
prophylaxis for patients in the moderate risk cardiac category
after AHA, 2007 guidelines publication without any reported
increase in endocarditis [24].

Table 1 - Patients at risk of developing infective endocarditis(AHA recommendations) [4,16].

High-risk

Low-risk

Prophylaxis against IE is reasonable before dental procedures that involve
manipulation of gingival tissue, manipulation of the periapical region of
teeth, or perforation of the oral mucosa in patients with the following:

Prophylaxis is no longer recommended for the following
patients:
1. Mitral valve prolapse

1. Prosthetic cardiac valves, including transcatheter implanted prostheses and 2. Rheumatic heart disease

homografts

2. Prosthetic material used for cardiac valve repair, such as annuloplasty rings

and chords
3. Previous IE
4. Unrepaired cyanotic CHD

3. Congenital heart conditions (atrial septal defect, ventral
septal defect, hypertrophic cardiomyopathy)

4. Calcific aortic stenosis

5. Bicuspid aortic valve

5. Completely repaired CHD with prosthetic material or device by surgery or

catheter intervention during the first 6 months after the procedure

6. Repaired CHD with residual shunts or valvular regurgitation at the site of or

adjacent to the site of a prosthetic patch or prosthetic device.

7. Cardiac transplant with valve regurgitation due to a structurally abnormal

valve

IE — Infective endocarditis; CHD - Congenital heart disease.
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Table 2 - IE incidence after antibiotic prophylaxis guidelines changes.

References Country Increase in IE Increase in Oral Streptococcus IE ( VGS IE) Study period

Rogers et al. [18] U.S. (San Francisco) NO NR May 2007-Jan 2008
Thornhill et al. [19]  England NO NO April 2008-April 2010
DeSimone et al. [22] U.S. Olmsted County, Minnesota NO NO 1999-2010

Pasquali et al. [26] U. S. (018yrs) NO NO 2003-2010

Duval et al.[31] France® NO NO (1991,1999,2008)
Dayer et al. [20] England YES NR Jan 2000-July 2013
DeSimone et al. [23] U.S. Olmsted County, Minnesota NO NO 1999-2013

Pant et al. [25] U. S. YES NR (increase in Streptoccoccus IE) 2000-2011

Bates et al. [27] U.S. (5-18 yr old) NO NO 2003-2014

Mackie et al. [30] Canada NO NO (decrease) April 2002-March 2013
Bizmark et al. [28] U.S. (O 18 yrs) NO YES ( in 10-17 yr old age group) 2001-2012

Toyoda et al. [29] U.S (California, NY) NO NO 1998-2013

Keller et al. [32] Germany YES NR (increase in Streptoccoccus IE) 2005-2014

Van den Brink Netherlands YES YES 2005-2011

et al., 2017 [33]

NR: Not Recorded.

2 In France antibiotic prophylactic restrictions were implemented in 2002.

Conflicting results were observed in studies on US paedia-
tric IE cases. Two earlier published studies showed no
increase in IE cases in children [26,27]. Bizmark et al., 2017
[28], used a larger US patient database, the Nationwide
Inpatient Sample to analyse paediatric hospitalisations
between 2001 to 2012. The investigators found no overall
change in IE incidence or severity pre and post guideline
changes. However, IE cases specifically due to VGS in the
older children (10-17 years) increased significantly in the
period after the guidelines changes. The authors postulated
that this increase may be due to this older group requiring
more dental care which increases their risk of exposure to
bacteraemia, and hence IE, during invasive dental proce-
dures. If these findings are replicated this could have impli-
cations for dental prophylaxis for those with a broader range
of congenital heart disease.

The findings of other recent studies are summarised in
Table 2. Locally and in other parts of Asia where American
Heart Association guidelines are generally recommended and
followed, data on post-guideline changes of IE incidence are
lacking.

Discussion

Epidemiological studies worldwide indicate changes in the
profile of IE from a predominantly streptococcal disease in
patients with previously known rheumatic heart disease to a
predominantly staphylococcal healthcare-related disease in
the elderly suffering from several comorbidities and with
prosthetic cardiac devices. Such trends are also being seen in
Singapore. In recent years there has been a shift in emphasis
from dental procedure associated bacteraemia causing IE and
the use of preprocedural antibiotic prophylaxis, to the main-
tenance of optimal oral health to prevent “everyday bacter-
aemia” [4,13,14]. These have been reflected in the restrictions
in guideline recommendations for prescribing antibiotics
prophylaxis.

There have been mixed findings in epidemiological studies
conducted to evaluate the impact of restriction of antibiotic
prophylaxis on IE trends. The reasons for the differences in
observed findings are unclear. Besides the generalised inher-
ent limitations of large observational, non-randomised stu-
dies, with differing methodologies and follow up periods,
conducted, on heterogenous population groups, other rea-
sons that may account for the differences include: an
increase in the number of at risk patients undergoing inva-
sive procedures resulting in bacteraemia, an increase in the
high risk population prone to IE such as the elderly, patients
with diabetes mellitus, renal failure, chronic dialysis and
those with intra-cardiac prosthetic devices. Other contribut-
ing factors suggested include lower diagnostic thresholds,
changes in hospital coding practices, using different or wrong
diagnostic codes for IE, using administrative data rather than
clinical data and recapturing patients data more than once
due to readmission or retreatment at different times or
hospitals [19-31]. Overall, the existing data we have do not
provide strong evidence that the restrictions in antibiotic
prophylaxis have impacted the incidence of, in particular,
VGS IE. Instead it has raised concerns and caused confusion
amongst some clinicians [34].

The need for a randomised controlled trial to evaluate the
efficacy of antibiotic prophylaxis is long overdue. For such a
trial to have sufficient statistical power, a multinational,
multicentre collaborative effort is needed to recruit a large
number of individuals at risk, randomised to placebo or
antibiotics, and followed through for several years. Design
of such a study must also take into account the low incidence
of IE, the need for enough subjects with each of the various
subtypes of cardiac conditions and the different dental
procedures and oral disease states [35,36].

Conclusions

Infective endocarditis is a serious condition with a mortality
of up to 25% at 1 year, a prognosis worse than most cancers.
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The importance of various patient and procedural (especially
dental) predisposing risk factors for IE are uncertain as is the
effectiveness of antibiotic prophylaxis. An international col-
laboration is needed to design and conduct a randomised
controlled trial to settle these issues definitively. This should
involve individuals from both developed and low/middle
income countries worldwide. In the meantime, the best
approach that the dental surgeon can take is to follow AHA,
2007 guidelines and the 2017 AHA/ACC focused update (the
next guideline publication is not expected before 2018) in
prescribing antibiotic prophylaxis for high risk cardiac
patients and to emphasise the importance of optimising oral
health to reduce the incidence of bacteraemia from activities
of daily living such as chewing, brushing, flossing. Dental
practitioners should have a low threshold to refer patients for
medical assessment if any at risk cardiac patient develops
signs and symptoms suggestive of IE after invasive dental
procedures or even in the course of routine treatment for oral
disease.
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Fig. 7 — Universal reverse screw device, which engages deeper
into the screw chamber beyond the abutment screw threads, is
designed to remove implants with damaged platform or

stripped/fractured abutment screw camber (EBI, South Korea).

Fig. 8 — a Tri-lobe platform damaged under high torque force

upon implant removal. b. A reverse screw device adjusted with
a diamond disk to an appropriate length to engage the screw
chamber of the implant. c. Periapical radiograph confirming the
engagement of the adjusted reverse screw device.

should be employed. Since most implants on the markets are
screw-types, the least invasive technique for explantation is
to unscrew the implant by breaking the bone-to-implant
interface. Many commercial implant removal kits are avail-
able (Fig. 5). Reverse torque techniques with implant drivers,
explantation devices (Fig. 6) or reverse screw devices (Fig. 7)
are designed to unscrew the implants with minimum
destruction to the surrounding tissues [19]. Threaded, tapered
implants can usually be removed easily with reverse torque
techniques. Excessive torque force should be avoided to
prevent damage to the implant platform (Fig. 8a). Once
damaged, the implant driver can no longer engage the
implant and a reverse screw device which engages beyond
the platform is used for implant removal (Fig. 8b,c). The
reverse screw device is also used when the abutment screw
chamber within the implant is stripped or fractured off
(Fig. 9a,b) as it can engage deeper into the screw chamber
beyond the abutment screw threads (Fig. 10).

A combination of coronal bone removal and reverse
torque are sometimes needed to remove fractured implants.

Fig. 10 — Cross-sections of a reverse screw engaging an
implant with an internal connection (left) and an implant
with an external connection (right), note the difference in
length of engagement.

Fig. 9 — a. Periapical radiograph of an implant with its abutment screw chamber fractured off. b. Periapical radiograph after

implant removal with a reverse screw device.
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Fig. 11 - a. Periapical radiograph of two implants (maxillary left first and second premolars) with fractures below the implant-
abutment connections. b. Periapical radiograph of the fractured implants with the prosthesis removed. c. Removed fractured head of
the implant and the abutment screw. d. Intra-oral view of the fractured implants, note the bone surrounding the implants. e.
Example of a trephine bur. f. Periapical radiograph showing the space created parallel to the coronal 1/2 of the implants by the
trephine bur and a reverse screw device attached to the implant. g. A reverse screw device used to engage the implants and implants
removed with a reverse torque wrench. h. Removed implants, note the bone attached to the implant at the trephined portion. i.
Periapical radiograph after explantation, note the depth and size of the defect size. j. Intra-oral view of post-implant removal.
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Oftentimes, once the fractured portion is removed, the
remaining part of the implant is surrounded by dense bone.
In these cases, a trephine is used initially to remove sufficient
supporting bone around the coronal parts of the implant
fragment to loosen the implant. After which, the reverse
torque ratchet on a reverse screw device is attached to the
implants to unscrew the implants (Fig. 11a-j).

Trephining is the most invasive option for implant
removal and should only be employed when all other meth-
ods are exhausted. It is indicated for removal of one-body
implants since implant drivers for one-piece designs are
unable to sustain the reverse torque needed for unscrewing
(Fig. 12). Trephining is also used to remove non-threaded
circumferential plateau type of implant, for example Bicon
dental implants, because implants of such design cannot be
unscrewed (Fig. 13a—e). Since trephining can lead to both hard
and soft tissue defects, the smallest effective size trephine
should be selected where the internal diameter of the

Fig. 12 — A peri-implantitis affected one-body implant
removed with trephining.

trephine is only slightly larger than the implant to avoid
engaging the implant body, and at the same time minimizing.

Treatment planning and post-delivery care

All factors should be taken into consideration when deciding on
salvaging or explanting a peri-implantitis affected non- mobile
implant. The risks and benefits of each need to be assessed
thoroughly. The extensive and costly procedures involved aug-
menting the defect following explantation need to be anticipated
and clearly communicated to the patient. Conversely, multiple
attempts may be required if treatment goal is to save the implant.
Whilst various treatment modalities are available for the man-
agement of peri-implantitis, and development in devices has
made explantation easier and less invasive; prevention of the
diseases remains more effective than treatment.

Fig. 14 — The buccally placed implants coupled with a thin
gingival biotype has led to recession exposing the rough
surfaced implants, note the plaque accumulation on the
threads.

Fig. 13 - a. Clinical view of a peri-implantitis affected plateau dental implant with unsatisfactory aesthetics. b. Periapical
radiograph of a peri-implantitis affected dental implant. c. CT-scan image demonstrating bone loss bucally and palatally. d. A
trephine bur was used to separate the implant-to-bone contact and the implant was gently luxated and removed with a pair
of forceps. e. Extensive hard and soft tissue defects following implant removal.
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Fig. 15 — a. Calculus built-up underneath a mesostructure of an overdenture. b. The mesostructure design and the presence of
a band of keratinized tissue facilitate oral hygiene measures and maintenance. c. The patient was able to maintain the

implants despite the exposed threads.

Implant placement not only should be prosthetically
driven, it has to be “cleansability” directed. Prosthetic designs
need to facilitate hygiene measures professionally and at
home. Correct three-dimensional implant placement has to
be followed to enable adequate running room and emergence
profile. Over contoured restorations with abrupt emergence
profiles often result from implants placed too superficially or
too palatally. Access to hygiene may be hindered in implants
placed too deeply. Recession can result from implants placed
too buccally leading to exposed implant threads (Fig. 14). A
minimum of 2 mm remaining buccal bone following implant
placement has been advocated to accommodate for bone
remodeling and long-term stability [36].

Screw retained prostheses avoid the need to for cement and
their retrievability enables easier access for modification and
cleaning if needed. When cement restoration is indicated, care
must be taken to avoid excess cement. Excess cement acts as a
plague retentive site, or causes a foreign body reaction, which
leads to a localized acute inflammation. Different types of
cement have different to biofilm formation and those tend to
leave more undetected excess also have a higher prevalence for
peri-implant inflammation [37].

The need for a band of keratinized tissue around dental
implants has been highlighted [38]. Despite a lack of strong
evidence with regard to the benefits of the presence of
keratinized mucosa and crestal bone level, the bound-down
keratinized tissues improves patient comfort and facilitates
oral hygiene, thereby maintaining better peri-implant health
is facilitated [39](Fig. 15a-c).

A customized maintenance program coupled with ade-
quate home care is essential for the long-term success of
dental implant treatment. It has been demonstrated that
peri-implant mucositis was less likely to progress into peri-

implantitis in patients who had regular maintenance com-
pared to those who were not maintained [40]. The frequency
of the recall should be based on individual patient's risk
factors and prosthesis design. Regular maintenance at three
months internals has been advocated for patients with
increased risk factors [15].
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