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Abstract

Peri-implantitis is an inflammatory disease-causing bone loss around dental implants,
often requiring reconstructive surgical therapies to reduce probing depth and regenerate
bone. However, such surgeries are frequently complicated by postoperative issues. This
retrospective case series aimed to identify the main postoperative complications following
the reconstructive treatment of peri-implant bone defects in peri-implantitis patients. Data
from 14 patients with 21 affected implants were analyzed, including demographics, oral
hygiene, surgical techniques, and complications such as wound dehiscence, membrane
exposure, and infections. Wound dehiscence was measured using Image J® software ver-
sion 1.54. Descriptive and bivariate analyses were performed. The results showed that 11
implants (52.4%; 95% confidence interval (95%CI): 29% to 76%) in nine patients (57.1%;
95%CI = 27% to 87%) developed soft tissue dehiscence after one week, with membrane
exposure observed in 4 implants. Dehiscence was significantly associated with mandibu-
lar implant location (p = 0.003), poor interproximal hygiene (p = 0.008), and membrane
exposure (p = 0.034). No postoperative infections were recorded. In conclusion, more
than half of peri-implantitis patients undergoing reconstructive surgery experience wound
dehiscence, particularly in cases involving mandible, poor hygiene, and membrane expo-
sure. This complication might compromise bone regeneration and reduce the treatment
success rate. These results should be interpreted cautiously due to study design limitations
(retrospective design, lack of a control group, and small sample size).

Keywords: peri-implantitis; dehiscence; bone loss; reconstructive therapy; postopera-
tive complications

1. Introduction
In recent decades, an important number of patients have been successfully treated with

dental implants in order to restore edentulous spaces and to recover masticatory function [1].
However, these devices are not exempt from complications. Biological complications such
as peri-implant mucositis and peri-implantitis can significantly reduce the success of dental
implants and may result in their failure [2,3]. According to the 2017 World Workshop on
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the Classification of Periodontal and Peri-Implant Diseases and Conditions, peri-implant
mucositis is an inflammatory pathological condition of the peri-implant mucosa without
accompanying bone loss. Clinical signs include pus formation, redness, swelling, and
bleeding on probing (BOP) [4,5]. On the other hand, in peri-implantitis, inflammation
affects soft and hard tissues, causing peri-implant bone loss. This can be observed clinically
as increased probing depth (PD), significant progressive bone loss beyond the margin of
measurement error (approximately 0.5 mm), and the presence of pus and/or bleeding on
probing [5,6]. This biological complication affects approximately one out of every five
patients with dental implants and is one of the most common causes of implant failure [7].
A systematic review with meta-analysis reported subject-based estimated weighted mean
prevalences and ranges for peri-implant mucositis and peri-implantitis. According to
these authors, peri-implant mucositis has a prevalence of 43% (range from 19% to 65%),
while peri-implantitis is slightly less common with a prevalence of 22% (range from 1% to
47%) [8]. Additionally, Mir-Mari et al. [9] concluded that the patient-based prevalence of
peri-implantitis in a private practice located in Spain was 9.1% (16.3% of implants). In this
sample, peri-implant mucositis affected 38.8% of the patients and 21.6% of the implants.
The real prevalence may be higher since the available diagnostic tests have limitations and
require improvements [10–12].

Several risk factors for peri-implantitis have been identified [13]. These include the
history of periodontitis, inadequate oral hygiene, smoking, diabetes, and lack of regular
supportive peri-implant therapy. A comprehensive risk assessment and personalized
preventive strategies are important to minimize complications and ensure long-term im-
plant success [14]. Regular dental check-ups and periodontal and peri-implant supportive
therapy are also crucial for maintaining health. Other factors that have been suggested
as risk factors for the onset and/or progression of peri-implant diseases are the absence
of peri-implant keratinized mucosa (PIKM), occlusal overload, the presence of titanium
particles within peri-implant tissues, bone compression necrosis, overheating, micromotion,
or biocorrosion [15,16].

Different therapies have been proposed for the treatment of peri-implantitis [17]. Most
reports state that a non-surgical approach appears to be insufficient to solve this biological
complication [18]. However, these conservative therapies can remove the oral biofilm,
modify the risk indicators, and improve the peri-implant tissues prior to the surgical
phase [19]. Surgical treatments appear to provide more promising outcomes. The type
of surgical approach is usually determined by clinical factors like the peri-implant defect
anatomy [20], the amount of keratinized mucosa, and the esthetic component [6].

In 2007, Schwarz et al. [20] classified peri-implant defects into non-contained or
suprabony defects (type II) or intraosseous defects (type I). Later, Monje et al. [21] modified
this classification to include the severity of the defect. These classifications are currently
used for decision-making when performing surgical treatment.

Most authors describe three major techniques: resective, reconstructive, and com-
bined [6,22,23]. Resective approaches are used in uncontained defects with a suprabony
component [24]. Romeo et al. [25,26] introduced the concept of implantoplasty as an ad-
ditional technique to improve the outcomes of resective surgeries. Additionally, Lang
et al. [27] emphasized that smoothing the implant surface enhances peri-implant tissue
stability and promotes long-term maintenance. Resective approaches have been assessed in
recent years, with acceptable results. However, recurrence of the disease occurs in 39–59.5%
of the treated implants [28–30].

A reconstructive approach is usually indicated in self-containing defects that are usu-
ally found in the initial stages of peri-implantitis and seem to provide good results [18,31].
Combined approaches have also been proposed, consisting of implantoplasty of the supra-
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osseous portion of the defect and reconstruction of the infrabony portion using guided
bone regeneration (GBR) techniques [32]. Schwarz et al. [33] showed that combined surgery
significantly decreased inflammation, probing depth (PD), and bleeding on probing (BOP).

However, the treatment of peri-implantitis poses significant challenges, and postsur-
gical complications are common mostly due to the chronic inflammation of peri-implant
tissues and the presence of biofilm. The recently published clinical guidelines for the
prevention and treatment of peri-implant diseases by the European Federation of Periodon-
tology [34] recommended the use of bone substitutes for reconstructive therapy, with no
apparent differences between the different available materials. On the other hand, the use
of membranes is a matter of debate, and the available evidence is still scarce to recommend
the systematic use of these devices [31,35]. Among the most common postoperative compli-
cations following the reconstructive treatments of implants with peri-implantitis are post-
operative infections, wound dehiscence, and membrane or biomaterial exposures [36,37].
Proper soft tissue healing is essential to ensure treatment success, preventing bacterial
contamination and improving the esthetic outcomes [38]. A recent randomized clinical
trial found a considerable incidence of complications in cases treated with a xenograft
and a non-resorbable membrane, with 19% of patients presenting soft tissue dehiscence,
9.5% with membrane exposures, and 4.8% with bone substitute exposure [35]. However,
the available data on this topic are still scarce. For this reason, a study with the aim of
describing the main postoperative complications associated with reconstructive therapy of
peri-implant bone defects in patients with peri-implantitis was performed.

2. Materials and Methods
2.1. Study Design and Study Population

A preliminary retrospective case series was carried out in patients diagnosed with peri-
implantitis and requiring surgical reconstructive and combined treatment at the Implant
Maintenance Unit (IMU) of the Dental Hospital of the University of Barcelona between 2022
and 2023. All patients were treated by students of the Master’s Degree Program in Oral
Surgery and Implantology at the University of Barcelona, supervised by two experienced
professionals (MGG and XCB). Patients with incomplete pre- or postoperative clinical
and radiographic records were excluded from this study. Likewise, the lack of adequate
postoperative photographic records was an exclusion criterion.

2.2. Peri-Implant Treatment and Maintenance Protocols

All patients diagnosed with peri-implantitis were treated according to the same protocol.

2.2.1. Diagnosis of Peri-Implantitis

The diagnostic criteria for peri-implantitis defined in the 2017 World Workshop on the
Classification of Periodontal and Peri-Implant Diseases and Conditions [5] were applied:
presence of bleeding and/or suppuration on gentle probing; probing depth ≥6 mm; and
bone levels ≥3 mm apical to the most coronal portion of the intraosseous part of the implant.
All clinical measurements (probing, bleeding on probing) were recorded without prosthesis.

2.2.2. Non-Surgical Treatment

After the diagnosis, specific oral hygiene instructions were explained to the patients.
After removing the prosthesis, a non-surgical approach consisting of mechanical debride-
ment using titanium curettes (AEIIN128-L5X American Eagle; Missoula, MT, USA) was
performed and, if necessary, a correction of the prosthetic design was made to allow
adequate access for oral hygiene.
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2.2.3. Surgical Treatment

After removing the prosthesis, a 4% articaine solution with 1:100,000 epinephrine
(Artinibsa; Inibsa, Lliçà del Vallés, Barcelona, Spain) was injected, and a full-thickness flap
was elevated, exposing the margin of the peri-implant defect. The granulation tissue was re-
moved from the peri-implant defect with titanium curettes (AEIIN128-L5X American Eagle;
Missoula, MT, USA). After that, the implant surface was chemically decontaminated with
0.12% chlorhexidine gluconate for 60 s. This additional process aimed to prevent microbio-
logical contamination and increase surface cleanliness. Chlorhexidine was chosen because
of its documented antibacterial effectiveness and widespread usage in peri-implantitis
protocols, as emphasized by Renvert & Polyzois (2015) et al. [39], who demonstrated its
importance as a practical adjuvant in both non-surgical and surgical therapy techniques.
Implants with intrabony defects were treated with regenerative surgeries, while implants
with mixed defects (suprabony and infrabony) were treated with a combined approach.

• Regenerative Approach: Deproteinized bovine bone mineral (DBBM, Geistlich Bio-
Oss 0.25–1 mm, Geistlich Biomaterials, Wolhusen, Switzerland) was used to fill the
defect, and a resorbable membrane (Geistlich BioGide, Geistlich Biomaterials, Wol-
husen, Switzerland) was adapted around the implant neck. Non-resorbable polyamide
(Supramid 4/0, St. With, Belgium) and PTFE (Cytoplast 4/0; Osteogenics Biomedical,
Lubbock, TX, USA) sutures were used to close the wound, allowing for transmucosal
healing (Figure 1).

   
(a)  (b)  (c)  (d) 

   
(e)  (f) 

Figure 1. Cont.



Appl. Sci. 2025, 15, 8040 5 of 15

   
(g)  (h) 

Figure 1. Regenerative approach for peri-implantitis. (a) Preoperative clinical view showing peri-
implant inflammation and soft tissue recession. (b) Flap elevation reveals a circumferential bony
defect around the implant. (c) Bone defect filled with deproteinized bovine bone mineral (DBBM).
(d) Resorbable membrane adapted around the implant neck. (e) Primary closure achieved with
internal horizontal mattress and simple interrupted sutures. (f–h) Sequential healing at 7, 14, and
30 days postoperatively, demonstrating progressive soft tissue maturation.

• Combined Approach: The implant area located in the suprabony compartment of
the defect was treated with implantoplasty, and the implant surface located in the
infrabony defect was debrided with curettes. Threads were removed and polished
with specific burs: an oval-shape tungsten carbide bur (H379 314 023; Komet Dental,
Lemgo, Germany) was used to remove the implant threads, and the surface was
sequentially polished with two silicon carbide polishers (9618 314 030 and 9608 314
030, Komet Dental, Lemgo, Germany) [40]. In cases of inadequate keratinized tissue or
thin biotype, a connective tissue graft was added. Deproteinized bovine bone mineral
(DBBM, Geistlich Bio-Oss 0.25–1 mm, Geistlich Bio-materials, Wolhusen, Switzerland)
was used to fill the defect, and a resorbable membrane (Geistlich BioGide, Geistlich
Biomaterials, Wolhusen, Switzerland) was adapted around the implant neck. Non-
resorbable polyamide (Supramid 4/0, St. With, Belgium) and PTFE (Cytoplast 4/0;
Osteogenics Biomedical, Lubbock, TX, USA) sutures were used to close the wound,
allowing for transmucosal healing (Figure 2).

   
(a)  (b) 

Figure 2. Cont.



Appl. Sci. 2025, 15, 8040 6 of 15

   
(c)  (d) 

   

(e)  (f) 

   
(g)  (h) 

Figure 2. Combined regenerative approach and implantoplasty (a) Preoperative presentation of
peri-implantitis affecting implants placed in the maxillary lateral incisors. (b) Flap elevation ex-
poses a crater-like bony defect. (c) Implantoplasty performed on the supra-osseous implant surface.
(d) Xenograft placed in the defect. (e) Collagen membrane positioned over the graft material.
(f) Wound closure using internal horizontal mattress and interrupted sutures. (g,h) Postoperative
follow-up at 7 and 14 days showing uneventful healing and reduced inflammation.

2.2.4. Postoperative Care

A nonsteroidal anti-inflammatory drug (generally ibuprofen 600 mg every 8 h for
5 days), an antibiotic (generally amoxicillin 750 mg every 8 h for 7 days), and a rescue
analgesic (generally paracetamol 1 g every 8 h) were prescribed. Patients were instructed
to use of a soft toothbrush and to gently rinse twice daily with a chlorhexidine solution
(PerioAid 0.12%; Dentaid, Cerdanyola del Vallés, Barcelona, Spain) for two weeks. The
sutures were removed two weeks after surgery.

Postoperative appointments were scheduled for one, two, and four weeks after surgery.
Photographs were taken at all follow-up visits. Afterwards, patients were enrolled in
regular supportive periodontal and peri-implant therapy (every 3 to 6 months, depending
on the risk factors): after retrieving the prosthetic restorations, biofilm and calculus were
removed, and teeth and abutments were polished. Residual pockets (probing pocket depth
>4 mm) with bleeding on probing were retreated. Probing and mechanical debridement
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with titanium curettes or an ultrasonic device were performed at the sites surgically treated
for peri-implantitis. At each session, patients were instructed on how to maintain adequate
oral hygiene.

2.3. Data Collection

A single investigator (AA) collected the following variables from the patients’ clinical,
radiological, and photographic records.

Patient-related variables: Sex, age, tobacco use, history of periodontitis, and oral
hygiene habits (interproximal brushing, mouthwash).

Implant-related variables: Implant position (anterior: incisor, canine; posterior: pre-
molar and molar) and type of prosthetic restoration (cement-retained, screw-retained,
overdenture).

Surgical variables: Date of surgical procedure, surgical technique, number of treated
implants, used biomaterials and membranes, and simultaneous connective tissue grafting
and implantoplasty.

Postoperative variables (assessed on medical files and in the photographs): Postop-
erative infection (measured as presence of suppuration, pain, and redness in the wound),
membrane exposure, sensory disturbances, and biofilm around sutures.

Wound dehiscence was considered the primary outcome variable. A single clinician
(AA) measured this variable with ImageJ® software (Wayne Rasband; Bethesda, MD, USA)
in the 7- or 15-day postoperative photograph. The final value was calculated as a coefficient
between the length of the incision (measured in mm from the most mesial part to the most
distal part of the incision) and the length of dehiscence (measured in mm from the most
mesial part to the most distal part of the dehiscence). Dehiscence was considered when this
value was higher than zero (Figure 3).

Figure 3. Wound dehiscence variable. The mesio-distal length of the incision (red line) and of the
dehiscence (green line).

2.4. Statistical Analysis

All data were registered in Stata/IC v15.1 (StataCorp LLC, Lakeway Drive, TX, USA).
A descriptive analysis was used to summarize patient-, implant-, and surgical-related
variables. Relationships between wound dehiscence and the remaining covariables were
explored with Pearson chi-square tests, t-tests, and one-way ANOVA. The 95% confidence
intervals (CIs) were calculated for the incidences.

3. Results
A total of 14 patients with 21 implants were analyzed. The main study variables and

their possible relation with the occurrence of wound dehiscence can be observed in Table 1.
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A total of 11 implants (52.4%; 95%CI: 29% to 76%) from nine patients (57.1%; 95%CI = 27%
to 87%) had wound dehiscences.

Table 1. Patient and implant-related variables (preoperative). N = number. Bold values indicate
statistically significant differences.

Variable
Total N (%)

or Mean
(SD)

With
Dehiscence

N (%)

Without
Dehiscence

N (%)
p-Value

Age (years) 62.9 (10.7) 63.4 (10.3) 64.1 (9.6) 0.868
Sex

Female 6 (42.9) 3 (21.4) 3 (21.4)
0.640Male 8 (57.1) 5 (35.7) 3 (21.4)

Tobacco use (yes) 6 (42.9) 4 (28.6) 2 (14.3) 0.533
Periodontitis (yes) 13 (92.9) 8 (57.2) 5 (35.7) 0.231
Interdental brushes (yes) 6 (42.9) 1 (7.1) 5 (35.7) 0.008
Mouthwash use (yes) 2 (14.3) 1 (7.1) 1 (7.1) 0.825
Restoration (multiple) 10 (71.4) 6 (42.9) 4 (28.6) 0.733
Implant position (anterior) 13 (61.9) 7 (33.3) 6 (28.6) 0.608
Location (maxilla) 14 (66.7) 4 (19.0) 10 (47.6) 0.003

The study population (n = 14) had a mean age of 62.9 years (SD = 10.7), with 57.1%
male participants and 42.9% smokers. Periodontitis prevalence was 92.9%, and 14.3%
regularly used mouthwash. Most cases (71.4%) were partial restorations (71.4%) located in
the posterior area (71.4%).

Patients with mandibular implants (33% vs. 19%; p = 0.003) and who did not use inter-
dental brushes (50% vs. 7.1%; p = 0.008) had a significantly higher incidence of dehiscences.
Age, gender, smoking status, periodontitis history, mouthwash use, restoration type, and
implant location showed no significant associations with the occurrence of dehiscences.

No postoperative infections or sensory alterations were registered. Table 2 provides a
detailed evaluation of the surgical procedures and their outcomes.

Table 2. Intra/postoperative variables. Bold values indicate statistically significant differences.

Variable Total N (%) or
Mean (SD)

With
Dehiscence

N (%)

Without
Dehiscence

N (%)
p-Value

Implantoplasty (Yes) 13 (61.9) 8 (38.1) 5 (23.8) 0.284

CTG (Yes) 5 (23.8) 2 (9.5) 3 (14.3) 0.525

Membrane Exposure (Yes) 4 (19.1) 4 (19.1) 0 (0) 0.034

Biofilm in Sutures (Yes) 12 (57.1) 8 (38.1) 4 (19.1) 0.130

Incision Length (mm) 17.7 (5.2) 19.2 (4.8) 16.0 (5.4) 0.160

Among postoperative factors, only membrane exposure showed a statistically signifi-
cant association with dehiscence (p = 0.034). All cases with membrane exposure (19.1%)
had associated dehiscences. In patients without exposure (80.9%), dehiscences were still
found in 33.3% of cases.

Two patients had implants treated by both surgical techniques, regenerative and
combined. The patient-based incidence of dehiscence for regenerative procedures was 50%
(3 from 6 patients) and for the combined technique was 60% (6 from 10 patients). The total
patient-based incidence was 64.3% (9 from 14 patients).
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Implantoplasty (p = 0.284), connective tissue grafting (p = 0.525), and biofilm accumula-
tion around the sutures (p = 0.130) showed no significant association with the development
of dehiscences. There were no differences in the number, percentage, or millimeters of
dehiscence according to the type of surgery (Table 3).

Table 3. Number, percentage, and millimeters of dehiscence according to the type of surgery.
N = number; SD = standard deviation.

Type of Surgery Incision Dehiscence

N (%)
(mm)

N (%)
(mm) (%)

Mean (SD) Mean (SD)

Combined 13 (61.9) 18.7 (5.1) 8 (61.5) 7.9 (2.2) 25.7 (22.5)

Regenerative 8 (38.1) 15.9 (5.2) 3 (37.5) 6.8 (0.5) 14.5 (21.9)

p-value 0.237 0.220 0.274

Total 21 (100) 17.7 (5.2) 11 (52.4) 7.6 (2.0) 21.4 (22.4)

4. Discussion
The results of this retrospective study provide clinically useful information on postop-

erative complications occurring after peri-implant reconstructive therapy. Postoperative
soft tissue dehiscences were the most frequent complication affecting 57.1% (95%CI = 27%
to 87%) of patients and 52.4% (95%CI = 29% to 76%) of implants. Several reports are in
line with these results, showing that wound dehiscences are common and can occur in
approximately half of cases [35,36,41]. This complication might have an important im-
pact on treatment outcomes, especially when membranes are used. Indeed, the scientific
literature has shown that early membrane exposure can significantly compromise the re-
generative outcome and increase the risk of secondary complications [42]. In the present
report, membrane exposure was found in 19.1% of cases and showed a clear correlation
with the presence of dehiscences (p = 0.034).

Peri-implant surgery seems to have a higher risk of would dehiscence in comparison
with other procedures such a ridge augmentation (16.9%) and regenerative periodontal
surgery (15%) [43,44]. This might be partially explained by the defect anatomy, since peri-
implant defects usually have a supracrestal component [20,21] that hampers wound closure.

The dimension of the dehiscence is an important variable to consider since it provides
objective data on the magnitude of this complication. In the present study, dehiscences
had a mean length of 7.6 mm (SD = 2.0) and affected 21.4% of the total incision length.
Previous authors have reported similar data, with mean lengths ranging from 4 to 7 mm,
typically accounting for 15% to 25% of the total incision length [45,46]. It is notable
that, despite the high frequency of dehiscences, no cases of postoperative infections were
found. The absence of suppuration or infectious signs/symptoms might be related to
the applied antibacterial postoperative protocols (prophylactic antibiotic administration,
use of postoperative chlorhexidine mouthrinses, and mechanical cleaning of the wound
with a soft toothbrush). These measures seemed to be sufficient, even though 57.1% of
patients had visible biofilm in the surgical wound area. Although the association between
the presence of biofilm and dehiscence did not reach statistical significance (p = 0.130),
Tonetti et al. [47] emphasize that effective plaque control is critical during the initial weeks
of healing and should be considered a key factor for successful regeneration.

Complications occurred in both surgical techniques. Regenerative approaches had
a dehiscence rate of 50%, while combined approaches seemed to be more prone to this
complication (60% of patients). The reported rates seem to vary considerably. While a
recently published clinical trial observed that only 19% of implants with a regenerative
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submerged approach had dehiscences [35], Roos-Jansaker et al. found a much higher figure
(62.5% of implants) after 2 weeks of healing using the same technique [48]. Factors that may
influence the appearance of wound dehiscence may include flap tension [49], periosteal
release incisions [50], use of membrane [40,51,52], suturing technique [53], or submerged
or non-submerged healing [54]. The surgical treatment techniques described in the studies
published to date are very heterogeneous and may justify the different reported incidences.
In our sample, non-submerged healing that allowed for the immediate placement of the
prosthesis was employed and periosteal releasing incisions were performed to reduce
flap tension. One of the main advantages of this option is that the patient recovers their
chewing ability and quality of life immediately after surgery. A study published by our
team [55] found that regenerative peri-implant surgery negatively affected the patients’
quality of life. Thus, the immediate placement of the prosthesis may improve this outcome.
It is unclear if a submerged approach provides better regenerative outcomes, and the
literature on this topic is sparce [54,56–58]. On the one hand, a submerged approach may be
more beneficial in terms of radiographic bone fill, but other variables such as comfort and
impact on the patient’s quality of life should also be considered. In our sample, patients
undergoing mandibular surgeries (p = 0.003) and that did not use interdental brushes
(50% vs. 7.1%; p = 0.008) were significantly more prone to this complication. Mandibular
sites seem to be anatomically susceptible to soft tissue dehiscences, probably due to the
presence of a thinner keratinized mucosa, and restricted vascularization, all of which
might affect wound stability and healing [59]. Furthermore, the absence of interdental
hygiene promotes biofilm buildup and prolonged inflammation, which may contribute to
mucosal recession [60]. Heitz-Mayfield et al. [61] and Figuero et al. [23] emphasized that
adequate oral hygiene, including the interproximal areas, is paramount for the success of
peri-implant reconstructive therapy. Other variables that might affect the complication rate,
such as operation time, flap design, or prosthetic configurations, were not assessed in the
present study and should be evaluated in future research.

Mechanical debridement with instruments such as titanium curettes and ultrasonic
scalers may significantly modify implant surface topography [62,63]. These surface alter-
ations might damage guided bone regeneration outcomes, as indicated by Kumar et al.
(2024) [64] and Alabbad et al. (2025) [65], illustrating the necessity for careful instrument
selection and procedural control.

In patients with a thin gingival biotype, particularly in the mandible, a staged approach
that includes an initial soft tissue graft (e.g., CTG or tunnel method) followed by delayed
bone augmentation might improve wound stability and the esthetic results [66]. Hadzik
et al. (2023) [67] observed that connective tissue grafting prior to implant placement
resulted in a stable increase in tissue thickness, promoting long-term peri-implant health.

The absence of an association between the occurrence of complications and several
factors traditionally considered risk factors is also noteworthy. In our sample, tobacco
consumption, systemic conditions, and history of periodontitis were not related to an
increased risk of complications. This is probably related to the small sample size. Indeed,
previous reports have suggested that smoking negatively affects wound healing and
increases the risk of postoperative complications by 2.1 to 2.6 times [68]. Similarly, systemic
conditions such as poorly controlled diabetes mellitus can significantly impair wound
healing in regenerative procedures [69]. Thus, the results of the present study should be
interpreted with caution.

The high prevalence of periodontal disease (92.9%) in advanced stages (46.2% in
stage 3 and 38.5% in stage 4) in our sample suggests that the included patients had a
significant involvement of the periodontal tissues. The scientific literature has established
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that the history of severe periodontitis is a predictor for the development and progression
of peri-implantitis, with an odds ratio of 4.7 [5].

This study has several limitations that should be considered. As mentioned previously,
the limited sample size—14 patients and 21 implants—limits the statistical power of the
analysis and can affect the ability to detect significant associations between pre- and
postoperative variables and the development of complications. Also, the use of both
regenerative and combined approaches in a small number of patients may compromise
the internal validity, and this does not allow us to distinguish the effects attributed to
each modality Moreover, the lack of a control group and the retrospective nature of the
study introduce inherent limitations, such as the restricted availability of clinical variables
(e.g., postoperative pain and edema could not be assessed) and potential biases in data
collection. To mitigate this, the researchers used standardized photographs and performed
measurements using specific software. Additionally, the fact that all patients were treated
in a university-based dental hospital may further restrict the applicability of the results
to other clinical contexts. Despite these limitations, we believe that this study provides
clinically relevant information to the literature, particularly given the scarcity of large
patient series with long-term follow-up. For all of the abovementioned reasons, the present
outcomes should be interpreted with caution. Large-sample randomized clinical trials with
a control group and a longer follow-up are required to confirm the reported findings and
to determine the effect of these complications on the implant success rates.

5. Conclusions
More than half of patients (57.1%; 95%CI = 27–87%) with peri-implantitis who undergo

surgical reconstructive therapy may present wound dehiscences. This complication is
associated with mandibular location, poor interproximal hygiene, and membrane exposure.
The findings of this study should be interpreted with caution due to its retrospective design,
the lack of a control group, and the small sample size. Future large-sample randomized
clinical trials with a control group and a longer follow-up are required to confirm the
reported findings.
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