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Introduction

During the last few years, dentistry has under-

gone a constant evolution, mainly due to the de-

velopment of implantology. Thanks to this

knowledge, it is possible to have numerous

ready solutions to resolve cases of edentulism in

patients.

Moreover, the continual increase in life ex-

pectancy has made it necessary to provide treat-

ment for patients with severely atrophic crestal

ridges and in patients with less than optimal

physical health. The patient’s ability to manage

implant hygiene can change over time in relation

to their age and their state of physical health.

In the future, as the amount of implant proce-

dures increase, there will be a direct correlation

with the increase in the number of cases of peri-

implantitis that dental professionals will need to

treat.

Current available literature indicates that peri-

implant infection, related to the biofilm colo-

nization of the implant surface, which induces

an inflammatory response, is one of the major

causes of implant failure (1). There are two

types of infection: the first affects only the soft

tissues (peri-implant mucositis) and the second,

which results in the loss of supporting bone

(peri-implantitis) (2). It is estimated that approx-

imately 10% of all implants positioned will de-

velop peri-implant mucositis or peri-implantitis.

Peri-implant mucositis can normally be resolved

by debriding the area along with increased atten-

tion to personal oral hygiene by the patient. 

The presence of bacteria in the soft-tissues can
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cause chronic inflammation that leads to bone

resorption, thereby creating a pocket of space

around the implant surface and the bone. This

pocket can then be colonized by bacteria, and

the biofilm left on the implant surface prevents

bone reattachment. Up to now, there are no hu-

man studies demonstrating, on a histological

level, the reattachment of bone to implant sur-

face after peri-implantitis.

The lack of a specific clinical and radiographic

definition of peri-implantitis makes it difficult to

determine exactly how prevalent the disease is.

The estimated number of cases has ranged from

5% to greater than 60%. The important point to

note is that this disease is ubiquitous and the

number of implants affected increases the longer

these implants have been in place (3). In a re-

cently published systematic review, in which

1497 patients and 6283 implants were followed

for more than five years, peri-implant mucositis

was found in 63.4% of patients and approxi-

mately 30.7% of the implants, and peri-implanti-

tis was found in 18.8% of patients and 9.6% of

implants, with smokers being at a higher risk of

these conditions (4).

Current evidence suggests that peri-implantitis

does not respond to traditional non-surgical ther-

apy (5). In addition, surgical treatment has been

demonstrated to result in significantly reduced

probing depth and increasing gains in clinical at-

tachment levels around affected implants (6). 

Many approaches have been suggested to detox-

ify these surfaces (7), including mechanical

methods, chemicals, laser and photodynamic

therapies. 

Among the mechanical methods, there is im-

plantoplasty, the use of air powder abrasion, an

ultrasonic scaler with a metal tip, and metallic

and non-metallic curettes.

Implantoplasty, using rotary instruments may be

indicated to completely flatten or smooth the ex-

posed part of the titanium implant, which is open

to the oral cavity and contaminated with bacteria

(8). It has been demonstrated that rough surfaces

accumulate more plaque than smooth or moder-

ately rough surfaces (9-11). Therefore, maintain-

ing a smooth, polished exterior surface of the

implant may help reduce the reoccurrence of

peri-implantitis.

Air powder abrasion (AP) features the use of an

abrasive powder, generally sodium bicarbonate,

and sodium hydrocarbonate (12), or amino acid

glycine (13), propelled by a stream of com-

pressed air to remove biofilm or extrinsic stains

from the teeth (14).

This instrument applies a mix of water, air, and

powder at pressures ranging from 65 to 100

pounds per square inch (psi) (15) and the effica-

cy of this approach has been demonstrated in

both in vitro and in vivo studies in cleaning the

implant surface as well as the clinical response

to implants treated using this method.

Among the various chemical methods, citric acid

(CA) has been widely reported in literature to

detoxify the implant surface. However, to date,

there has been no agreement as to the most ef-

fective concentration of the acid or how long the

application should last during a treatment. 

Chlorhexidine gluconate is the most important

antiseptic used in periodontics (16).

Multiple studies have been published regarding

its use in decontaminating an implant surface af-

fected by peri-implantitis.

EDTA is also used in periodontics to remove the

smear layer before applying biomimetic materi-

als to facilitate regeneration.

Hydrogen Peroxide can also be used for this pur-

pose. A 3% solution of Hydrogen Peroxide ap-

plied for 1 minute was shown to significantly de-

crease the amount of E. coli LPS present on the

surface of a grit-blasted titanium alloy implant.

However, Hydrogen Peroxide was shown to be

the least effective when compared to the use of

citric acid, plastic scalers, sonic tips and air

powder abrasives (17).

Human studies have shown that combining im-

plant surface cleaning with mechanical cleaning

methods using curettes and saline soaked cotton

pellets contributes to obtaining clinically stable

results in implants followed for 24 months (18-

20).

Tetracycline is a bacteriostatic antibiotic that in-

hibits protein synthesis. Case reports in humans

have shown that 50 mg/mL of Tetracycline ap-
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plied for 5 minutes after implantoplasty or AP

and followed by an autogenous bone graft or

xenograft and membrane resulted in the arrest of

the disease and radiographic bone fill of the

peri-implant defects (21-23).

In humans, the use of Erbium-doped Yttrium

Aluminium Garnet (Er: YAG) laser showed no

significance differences to the improvement of

clinical parameters, such as bleeding on probing

(BOP), pocket depth (PD) reduction of clinical

attachment level (CAL) or bone fill, when com-

pared with saline soaked cotton pellets at 12 and

24 months follow-up (19, 20).

Under dry conditions, a continuous CO
2

laser has

been shown to burn the contaminants but not to re-

move them (24). Continuous CO
2

lasers used un-

der wet conditions appear to be more successful,

but still fail to remove all the contaminants and to

restore the implant surface composition (24).

Little or no data are available on the other types

of lasers for treating peri-implantitis.

Dentistry Photodynamic Therapy (PDT) is based

on the application of photosensitive dyes, acti-

vated by a light with a specific wavelength, to

kill bacteria (25).

It includes three basic elements: visible harmless

light, a nontoxic photosensitizer, and oxygen.

Among these clinical treatment options, HY-

BENX® has recently been proposed as a decont-

aminant gel (26-28).

HYBENX® Oral Tissue Decontaminant (EPIEN

Medical s.r.l.) is a concentrated mixture of acid-

ified phenolics, a desiccating agent, consisting

of 60% sulfonated phenolics, 28% sulfuric acid,

and 12% water. This product is an adjunctive

agent to assist in the removal of plaque biofilm

associated with standard mechanical dental hy-

giene procedures. Porter et al. have demonstrat-

ed the effectiveness of HYBENX® in treating re-

current oral aphthous ulcers (26). 

The aim of the present study is to demonstrate

the efficacy of HYBENX® to decontaminate the

implant surface, both in the case mucositis and

severe peri-implantitis and to allow future bone

regeneration. In our study, we have used micro-

biological tests to demonstrate the efficacy of

HYBENX® in decreasing bacterial load.

Case reports

In order to better illustrate the procedure used

and the efficacy of the treatment, three clinical

cases will be examined where each of the pa-

tients received treatment for peri-implantitis us-

ing HYBENX®, while the approach to the treat-

ment protocol varies according to the clinical

situation or pathology of the patient. 

Microbiological sampling was carried out to test

the total bacterial load and the quantity of the

red complex present in the deepest pocket. In or-

der to demonstrate both the immediate and long-

term benefits of treatment with HYBENX®, mi-

crobiological testing was done on the same site

before the detoxifying procedure, immediately

after, and during the post-operative check-up,

three months later.

Clinical case 1

A 68-year-old male patient presented with a se-

vere case of peri-implantitis on the fixture in po-

sition 23. The patient, a non-smoker, was cardio-

pathic and being treated with hypertensive. He

had previously been fitted with seven implants

in the maxilla. 

The patient received treatment for the decontam-

ination of the implant, which had a sandblasted

and acid-etched (SLA) surface.

A relief incision was made in zone 22 and an-

other in zone 24 in order to open a flap. The im-

plant was surrounded by chronically inflamed

tissue and showed serious three-dimensional

bone loss around the fixture (Figure 1). The first

step in the procedure was to debride the newly

exposed implant using diamond burs to smooth

and polish the surface. Following this, a Teflon

curette was used to further polish and finish the

surface. Then a wash of 10 vol. Hydrogen Per-

oxide was applied to the implant surface, fol-

lowed immediately by a rinse with physiological

solution to remove all traces of the Hydrogen

Peroxide solution. 

This first decontamination treatment, while pro-
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viding immediate results, did not have a long-

term positive outcome. Six months later, the site

presented a second case of severe peri-implanti-

tis with a mesial-distal pocket of 9 mm. There

was the presence of a vestibular fistula with sup-

puration. It was clear that a different approach

was necessary to solve the problem.

Microbiological sampling LABtest® (LAB SRL®,

Ferrara, Italy), was carried out before the second

treatment as previously described (30, 31). The

first stage of the treatment involved the injecting

of HYBENX® gel onto the implant surface, below

the mucous tissue, taking care to distribute it uni-

formly. After 10 seconds, the area was rinsed thor-

oughly with physiological solution in order to de-

activate and completely remove the gel. Subse-

quently, a second microbiological sampling was

performed in the same site (Figure 2). The patient

was brought in for a check-up 15 days later, and

three months after treatment further microbiologi-

cal sampling was done, and a control radiograph

was taken (Figure 3). 

Figure 1

Left - Right. Top: pre-operative

OPT; endoral X-ray; clinical image

showing inflamed tissues around

the implant. Bottom: clinical image

after debriding, showing significant

bone loss before treatment; clini-

cal image immediately after treat-

ment; clinical image taken during

14-day post-operative check-up.

Figure 2

HyBeNX® treatment im-

ages for clinical case 1.

Left - Right. Top: pre-oper-

ative endoral X-ray; meas-

urement of pocket depth

(two images); microbiologi-

cal test #1; HyBeNX®

treatment. Bottom: Hy-

BeNX® treatment showing

fistula; physiological solu-

tion rinse; microbiological

test #2; clinical image tak-

en during three-month

post-operative check-up.
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subsequently injected with HYBENX® gel into

the periodontal pocket and left to act for 10 sec-

onds. The gel was then deactivated with sever-

al rinses of physiological solution, for 10 sec-

onds, with a total of 10 ml of the solution being

used. A second microbiological sampling was

immediately taken. After three months, a third

sampling test was performed to evaluate the

long-term efficacy of the decontamination of

the implant (Figure 4).

Clinical case 2

The patient in case number 2 was a 59-year-old

smoker, who was cardiopathic and being treat-

ed with antihypertensive and antiplatelet

agents. He had two implants, in sites 25 and 26,

which showed bone resorption between the fix-

tures, and a pocket of 6 mm, in the process of

suppuration, was observed. Microbiological

sampling of the site was carried out, which was

Figure 3

Results of the three microbiological tests for case 1.

Figure 4

Right - Left. Top: initial and final endoral X-rays for case number 2. Bottom: results of the three microbiological tests for case num-

ber 2.
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Clinical case 3

A 73-year-old, female patient presented with a

case of severe peri-implantitis on a fixture in po-

sition 25. Firstly, microbiological sampling of

the site was carried out. Then, using an open flap

approach, the implant surface was treated with

HYBENX® gel using the same protocol as above

(i.e. the gel was injected and left to act for 10

seconds and deactivated with rinses of physio-

logical solution for 10 seconds). This was fol-

lowed, immediately, with a guided bone regener-

ation (GBR) procedure, using pre-hydrated col-

lagenated cortico-cancellous granules covered

with a cortical lamina and pericardium mem-

brane, both of porcine origin (ROEN Torino,

Italy). A second microbiological sampling was

immediately carried out. After three months, a

third sampling was performed to evaluate the

long-term efficacy of the decontamination of the

implant (Figure 5).

Results and discussion

The microbiological results of clinical case num-

ber 1 show that there had been a reduction of the

total bacterial count immediately after treatment.

It is evident how Porphyromonas gingivalis and

Tannerella forsythia, elements of the red com-

plex, were reduced quantitatively also in the

check-up after three months, even if the total

bacterial load tended to increase again. The peri-

implant pocket was reduced to 5 mm and the

vestibular fistula, which had been observed be-

fore treatment, was no longer present. Although

the position of the implant presented a difficulty,

due to the lack of sufficient bone thickness at the

vestibular level, the treatment with HYBENX®

allowed for a better control of peri-implantitis.

Also, in the case of patient number 2, treated us-

ing a flapless, non-invasive approach, the reduc-

tion of the red complex and of the total bacterial

load was evident immediately after treatment,

and was still found to be lower, according to the

results of the microbiological test, at the 3-

month post-operative check-up. The contain-

ment of the total bacterial load and the red com-

plex explains the positive prognosis of this site.

The peri-implant pocket was reduced from 6 to 4

mm.

In the third case, the possibility to treat the im-

plant during open surgery allowed for an almost

total elimination of bacteria and a regeneration

(GBR) around the implant even in unfavorable

conditions. Generally, a GBR procedure would

not be recommended due to the bone loss pres-

ent and the absence of bone peaks, as in the case

of this patient, which are a requirement to the

favourable outcome of such a procedure. The re-

sults of the second microbiological sampling,

Figure 5

Right - Left. Top: pre-operative endoral X-ray; mi-

crobiological test #1; HyBeNX® treatment; phys-

iological solution rinse. Bottom: implant surface

after decontamination; GRB procedure with gran-

ules; GBR procedure with heterologous cortical

lamina; microbiological test #2.
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Conclusions

The ability of HYBENX® to dry the surface and

remove biofilm may explain the efficacy of the

decontamination and subsequent clinical im-

provements in all three cases, as outlined above.

No invasive surgery was necessary to improve

the clinical condition in the second patient. This

means that there is minimum discomfort, and lit-

tle or no healing time required. HYBENX® treat-

ment can therefore be used for repeated treat-

ments in cases of severe or recurring peri-im-

plantitis with efficacy and minimum invasive-

ness.

In the three cases considered in this study, a sig-

nificant improvement was obtained from a mi-

crobiological point of view, resulting in a reduc-

tion in the total bacterial load and in the red

complex amount. Furthermore, from a clinical

point of view, there was a clear improvement.
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