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CASE  SERIES

INTRODUCTION

Peri-implantitis is an infectious-infl ammatory dis-
ease aff ecting the soft tissues and underlying 
bone around dental implants. The accumulation 

of bacterial biofi lm provokes the disease, which leads 
to an infl ammatory host response. In the initial stages, 
peri-implant mucositis develops, which is a reversible 
infl ammation and, if not controlled, progresses to peri-
implantitis, in which progressive bone loss occurs. Sev-
eral risk factors can increase an individual’s susceptibil-

ity to developing the clinical manifestations associated 
with peri-implantitis (PI). Among the most signifi cant 
of them are a current or previous history of periodon-
titis, which refl ects a predisposition to infl ammatory re-
sponses around oral structures. Additionally, systemic 
conditions such as diabetes mellitus, particularly when 
poorly controlled, can compromise immune function 
and tissue healing, thereby elevating the risk. Another 
critical factor is the insuffi  cient control of dental plaque 
and biofi lm accumulation, which directly contributes 
to bacterial colonization and infl ammation around im-
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plants. Lastly, tobacco use – especially tobacco smok-
ing – has been strongly linked to impaired oral healing 
and increased incidence of peri-implant disease, mak-
ing it one of the primary modifi able risk factors in the 
development of peri-implantitis [1]. The management of 
peri-implantitis presents a signifi cant clinical challenge 
due to the complex nature of the condition. Treatment 
often necessitates surgical intervention, which is essen-
tial to gain adequate access to the implant surfaces that 
have been contaminated by bacterial biofi lms [2].

T he aim of this article is to present several clinical 
cases of peri-implantitis and to discuss timely accu-
rate management and successful surgical treatment 
with guided bone regeneration (GBR) which can im-
prove the long-term implant stability and function.

CLINICAL CASE DESCRIPTIONS

In the present case series study, four patients diag-
nosed with peri-implantitis are described. Prior to surgi-
cal intervention, all the patients underwent non-surgical 
therapy along with reinforcement of oral hygiene prac-
tices. The surgical procedures were performed by an 
identical oral surgery team in all four cases. Each case 
was treated following an identical surgical protocol and 
post-operative care regimen. The surgical approach 
aimed to manage the contaminated area after full-
thickness fl ap refl ection, using either a resective, GBR 
(reconstructive), or combined technique. When a GBR 
(reconstructive) approach was employed, a bone graft 
was placed in combination with a barrier membrane [3, 
4]. In all the patients, the bone defects were fi lled with 
a bilayer technique with bone grafts (layer of allograft 
covered by layer of xenograft) and a resorbable colla-
gen membrane over it. Antibiotic therapy consisted of 
Augmentin 2 g daily (875 mg amoxicillin and 125 mg 
clavulanic acid) administered for 7 days and Metroni-
dazole 2 times per 0.500 g for 5 days. For post-surgical 
pain management, ibuprofen (400 mg) was prescribed 
for a duration of 3 to 5 days, depending on the patient’s 
needs [5]. A local chlorhexidine disinfection was pre-

scribed via Eludril Classic 2x daily for 14 days. The su-
tures were removed 10 days after surgery.

CLINICAL CASE 1

A 55-year-old patient, who is normoglycemic, non-
smoker, without concomitant diseases and without 
intake of medications, with history/no history of 
periodontitis, was referred for consultation due to 
suppuration and frequent infl ammation in the area 
around the implant in site 21. The patient received 
immediate implant placement in 2009; bone graft 
and collagen membrane for recovering the bone 
defi ciencies were also utilized. Brief characteristics 
of the clinical case are shown in fi gures 1-3.

The clinical examination in 2024 revealed signs of 
peri-implantitis. When providing a periodontal prob-
ing a peri-implant probing depth ≥ 5 mm was found 
vestibular with positive bleeding on probing. The ra-
diographic examination was not corresponding with 
the clinical signs of the disease severity (Fig. 5) un-
derestimating the underlying peri-implant bone de-
fect. After a mechanical debridement was performed, 
a decision about surgical therapy was proposed. The 
patient was informed about the procedure proposed 
and signed an informed consent form.

Fig. 1. Clinical appearance of the aff ected area

a    b 
Fig. 2. Implants placed in central incisor sockets (a) with collagen membrane and (b) bone graft
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Fig. 6. Surgical protocol – full-thickness fl ap elevation; bone graft substitution; collagen membrane above the bone; pri-
mary closure

         
Fig. 3. Radiographic verifi cation after implant placement Fig. 4. Intraoral view of the gingiva around the aff ected area

Fig. 5. Discrete radiolu-
cency around implant 21

The surgical protocol was conducted under local 
infi ltration with a local anesthetic. A full-thickness 
fl ap around the aff ected implant was raised with a 
periosteal elevator after 15 scalpel incision (Fig. 
6a). The surgical area was extended one tooth/im-
plant mesial and distal for full visualization of the 
peri-implant bone defect (Fig. 6a). The aff ected area 
confi rmed the clinical fi nding corresponding with se-
vere bone loss around the implant in regio 21. Af-
ter thorough mechanical debridement, the surgical 
area was disinfected. For augmentation of the bone 
defect, a bone graft was applied (Fig. 6b). In order 
to achieve bone regeneration around the treated 
area, a collagen membrane was placed (Fig. 6c). 
For primary closure and fl ap immobilization, single 
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interrupted sutures were performed (Fig. 6d). Con-
trol radiography was made (Fig. 7).

Fig. 7. Post-operative periapical radiography

CLINICAL CASE 2

A 62-year-old female patient, who is a non-smoker, 
with no relevant systemic conditions, presented to 

the dental offi  ce 10 years after the implant place-
ment, reporting recurrent suppuration and infl amma-
tion in the peri-implant area. Radiographic examina-
tion confi rmed peri-implant bone loss. Based on the 
clinical and radiographic fi ndings, a diagnosis of peri-
implantitis was established. In Figures 8 and 9, the 
main steps of the surgical treatment are presented.

Fig. 8. Signifi  cant bone loss around the second implant

Fig. 9. Full thickness envelope fl ap elevation and visualization of the defect (a); placement of bone graft and collagen 
membrane (b); single interrupted sutures securing primary closure (c)
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CLINICAL CASE 4

A 50-year-old female patient visited the dental offi  ce 
for check-up of dental implants placed 9 years ago. 
After a cone-beam computed tomography (CBCT) 
investigation, the peri-implant bone loss around the 
second implant was revealed (Fig. 12).

Following the above-discussed surgical protocol bone 
graft and collagen membrane were used to treat the 

aff ected area (Fig. 
13). Post-surgical 
radiographs were 
made (Fig. 14).

CLINICAL CASE 3

A 59-year-old female patient, who is a non-smoker, 
without concomitant diseases, after 8 years of the im-
plant placement, reported frequent discomfort in the 
implant area of the fourth quadrant.

After non-surgical treatment, a regenerative proce-
dure was suggested. The surgical protocol of 4th 
quadrant is briefl y described in Fig. 11.

Fig. 10. Radiographic bone loss around the implants

Fig. 11. After full thickness envelope fl ap refl ection, a signifi cant bone loss around the implant in 4th quadrant is revealed 
(a); bone graft secured by two collagen membranes (b); single interrupted sutures securing primary closure (c)



68 E. Deliverska, B. Yordanov, G. Hadzhiev, Z. Pashova-Tasseva

Fig. 12. Cone beam computed tomography slices revealing the bone loss around the second implant

Fig. 13. Before and after the fl ap elevation

Fig. 14. Radiographic image after the surgical treatment at the time of the procedure and 1 year after
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DISCUSSION

During the 2017 World Workshop on the Classifi ca-
tion of Periodontal and Peri-Implant Diseases and 
Conditions, signifi cant emphasis was placed on the 
bacterial etiology underlying both peri-implant muco-
sitis and peri-implantitis. This workshop underscored 
the crucial role that bacterial infections play in the 
initiation and progression of these conditions, high-
lighting the need for eff ective microbial management 
in the prevention and treatment of peri-implant dis-
eases [6]. The main objective of treating peri-implan-
titis is to eradicate the infection and prevent further 
deterioration of the bone around the dental implant 
[7]. A key focus in treatment is the use of minimally 
invasive techniques, which should be prioritized to 
reduce damage to surrounding tissues. However, this 
approach must be carefully balanced with the need 
for suffi  cient access to thoroughly address the entire 
bone defect involved. The adjunctive use of system-
ic antibiotics in the treatment of peri-implantitis is a 
widely adopted clinical practice. This approach aims 
to enhance the eff ectiveness of mechanical and/or 
surgical debridement by targeting the microbial com-
ponent associated with peri-implant infl ammation. 
However, the literature presents a range of therapeu-
tic protocols, and considerable debate remains re-
garding the optimal antibiotic regimen, timing, and its 
overall impact on treatment outcomes. Various stud-
ies have explored the effi  cacy of diff erent antibiotic 
strategies – both systemic and local – with mixed and 
often inconclusive results, highlighting the need for 
further high-quality, evidence-based investigations [8, 
9]. Numerous clinical protocols have been proposed 
for the management of peri-implantitis, refl ecting the 
complexity and multifactorial nature of the condition. 
These approaches encompass non-surgical methods 
such as mechanical debridement and the adjunctive 
use of antiseptics and antibiotics – administered ei-
ther locally or systemically – as well as surgical in-
terventions. Surgical strategies include both access 
fl ap procedures aimed at thorough decontamination 
of the implant surface and more advanced regenera-
tive or resective techniques intended to restore lost 
peri-implant bone or recontour the peri-implant soft 
and hard tissues [10, 11].

Over time, various treatm ent approaches have been 
explored for managing peri-implantitis, one of which 
is photodynamic therapy (PDT). However, evidence 
suggests that when PDT is applied as a single ad-
junctive treatment alongside open fl ap debridement 
(OFD), it does not result in signifi cant additional im-
provements in clinical or radiographic outcomes re-
lated to peri-implant health. In other words, the com-
bination does not appear to enhance the therapeutic 

eff ectiveness of OFD alone in treating peri-implantitis 
[12]. Numerous attempts have been made to incor-
porate enamel matrix derivatives (EMDs) into the 
surgical management of peri-implantitis, to enhance 
regenerative outcomes and support re-osseointegra-
tion around aff ected implants [13]. Several research-
ers have examined the reliability and predictability 
of surgical outcomes following regenerative therapy 
for peri-implantitis, particularly focusing on the use of 
concentrated growth factors or collagen membranes. 
These materials are commonly used to promote bone 
regeneration and support soft tissue healing around 
aff ected implants. The fi ndings of the present study 
indicate that both the regenerative techniques led to 
signifi cant improvements in clinical indicators – such 
as probing depth and attachment levels – as well as 
radiographic outcomes, including bone fi ll. Notably, 
the approach that combined the use of a collagen 
membrane with a bone substitute yielded superior 
results after a 12-month follow-up period in the treat-
ment of peri-implantitis-related regenerative surgical 
therapy (RST), highlighting its potential as a more ef-
fective intervention for long-term success [14].

In addition to halting further bone loss, regenerative 
therapy plays a crucial role in promoting the restora-
tion of bone that has already been lost. This thera-
peutic method works by stimulating osteogenesis 
– the process of new bone formation – to help re-
generate the aff ected bone tissue and improve the 
overall health of the implant site [15].

Unlike periodontitis, where nonsurgical treatments 
can often be eff ective, peri-implantitis generally re-
quires more advanced care, particularly in severe 
cases with signifi cant bone loss. Nonsurgical treat-
ment alone is typically insuffi  cient to fully address 
peri-implantitis, especially when deep bone defects 
are present. However, it is still considered an essen-
tial fi rst step in the treatment process. This initial non-
surgical approach helps to improve the conditions 
around the implant, making the area more favorable 
for the subsequent surgical procedures needed for 
more comprehensive treatment [16].

In the absence of clear, evidence-based surgical 
guidelines, there are several important concepts to 
consider for the reconstructive therapy of peri-im-
plant defects. First, deep and narrow defects tend to 
be more promising for graft stabilization, as they pro-
vide a more stable environment for subsequent new 
bone formation. Careful planning is necessary when 
considering full-thickness fl ap extensions. The pro-
cedure should aim to minimize invasiveness while 
ensuring adequate access to the defect for proper 
treatment. When selecting a regenerative biomate-
rial, it is essential to choose one that is backed by 
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solid scientifi c validation. It is equally important to 
avoid overfi lling the defect with the material, as this 
could lead to complications. Bone grafting should 
only be performed after thoroughly removing any 
granulation tissue and decontaminating the implant 
surface to ensure proper graft integration. In cases 
where the keratinized mucosa is insuffi  cient, a con-
nective tissue graft should be placed over the entire 
defect, extending around 2-3 mm onto the surround-
ing alveolar bone. This ensures the stability of the 
graft. If the defect is located in an area lacking ke-
ratinized mucosa, a larger connective tissue graft 
may need to be perforated and adapted to fi t around 
the defect, off ering more comprehensive coverage. 
Lastly, patients must follow post-surgical instruc-
tions rigorously, including maintaining cleanliness at 
the surgical site. This will help ensure proper pri-
mary healing of the wound and reduce the risk of 
complications during recovery [15-20].

Regenerative therapy plays  a fundamental role in 
treating peri-implantitis, as it helps restore lost bone 
and enhances the stability of the dental implant. A 
successful approach involves combining multiple 
treatment techniques – such as thorough debride-
ment and decontamination – alongside regenerative 
methods using suitable biomaterials. It is essential to 
strictly adhere to established indications and surgical 
protocols to achieve optimal outcomes. By carefully 
selecting and integrating these treatments, peri-im-
plantitis can be managed eff ectively, leading to pre-
dictable clinical results. The choice of the most suit-
able treatment plan depends on the patient’s unique 
characteristics and the stage of the disease, ensur-
ing a tailored approach for the best possible outcome 
[21, 22].

The future perspectives are related to the integra-
tion of emerging technologies in regenerative den-
tistry, with bioprinting standing out as a particularly 
innovative approach. Bioprinting represents a highly 
promising frontier in the fi eld of peri-implant tissue re-
generation, particularly for managing complex cases 
of peri-implantitis. This advanced technology off ers 
several potential advantages, including the ability to 
precisely tailor scaff olds and biomaterials to patient-
specifi c anatomical and pathological conditions, real-
time monitoring of tissue development, and dynamic 
adaptability to the evolving microenvironment around 
the implant site. These features make bioprinting an 
attractive tool for promoting more predictable and 
functional tissue integration [23]. Nevertheless, it is 
crucial to acknowledge that the application of bioprint-
ing in the context of peri-implantitis remains largely 
experimental. Further in vivo studies, clinical trials, 
and regulatory evaluations are necessary to validate 

its effi  cacy, safety, and long-term outcomes before it 
can be integrated into routine clinical practice.

PROTOCOL OF PERI-IMPLANT SURGICAL 
TREATMENT

The fi rst step is to assess the patient’s overall oral 
health, implant condition, and any signs of peri-im-
plantitis. This step includes evaluating the severity of 
the infection and bone loss around the implant, which 
helps in determining the appropriate treatment plan.

Before opting for surgical intervention, non-surgical 
therapies like mechanical debridement and chemical 
decontamination of the implant surface are used to 
remove bacteria and reduce infl ammation. This helps 
to improve the conditions around the implant, making 
the site more favorable for healing.

If non-surgical methods are insuffi  cient, surgical 
treatment may be required. This involves procedures 
like bone grafting or guided tissue regeneration to re-
store the lost bone around the implant. The goal is to 
stabilize the implant and promote healing and bone 
growth in the aff ected area.

The fi nal goal is to resolve the peri-implantitis infec-
tion, improve the health of the implant site, and re-
store bone and soft tissue. This stage ensures that 
the implant remains stable and functional for long-
term success.

The management of peri-implantitis typically follows 
a staged and multidisciplinary approach, beginning 
with a thorough patient screening process that as-
sesses critical clinical parameters, such as implant 
stability, the degree of peri-implant bone loss, and 
any evident signs of infection or infl ammation. This 
initial evaluation is essential in determining the ap-
propriate course of treatment and tailoring interven-
tions to the individual patient’s needs. Following the 
diagnostic phase, non-surgical periodontal therapy is 
employed as the fi rst line of treatment. This typically 
involves mechanical debridement, which is used to 
remove plaque, calculus, and biofi lm from the im-
plant surface, coupled with chemical decontamina-
tion techniques aimed at eliminating infl ammatory 
mediators and pathogens. The primary objective at 
this stage is to reduce the microbial load   surrounding 
the implant and promote soft tissue healing, thereby 
halting disease progression and improving the clini-
cal environment around the implant. In cases where 
non-surgical methods fail to provide suffi  cient im-
provement, more invasive surgical procedures are 
considered. Surgical bone regeneration techniques, 
such as bone grafting or guided tissue regeneration 
(GTR), are commonly indicated to address signifi cant 
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bone loss and restore the peri-implant bone struc-
ture. These procedures not only help to regenerate 
lost bone but also create an optimal environment for 
re-osseointegration, which is crucial for the long-term 
success of the implant.

CONCLUSION

The ultimate goal of peri-implantitis management is 
multifaceted: it involves the complete eradication of 
infection, stabilization of the implant, and the res-
toration of both the bone and soft tissue integrity. 
Achieving these objectives ensures that the implant 
can function optimally and remain stable over time. 
Given the complexity of the condition, a personalized 
treatment plan that may include a combination of 
non-surgical and surgical interventions or implanto-
plasty is often necessary to achieve the best possible 
outcome. Long-term follow-up care and maintenance 
are also critical in preventing recurrence and ensur-
ing the enduring success of the implant.
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