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Background: Early peri-implant complications may appear within a couple of weeks follow-
ing implant installation. Such complications may compromise implant success and longevity.
Prompt identification and treatment of these complexities can prevent complications and im-
plant failure.

Case presentation: The study involved two patients referred for implant therapy owing to
tooth loss, with no significant medical his-tory. Both patients underwent thorough periodontal
and radiographical evaluation to assess the suitability of implant placement. The first patient,
a healthy non-smoker, received a Bio horizons implant, while the second, a smoker, received
a Nobel implant. Three weeks post dental implant placement, both patients experienced early
complications, presenting with swelling and discomfort. Surgical intervention included anes-
thesia, flap elevation, granulation tissue removal, mechanical cleaning of the im-plant surface
using a titanium brush, and filling of bone defects with grafting material (mixture of allograft
and xenograft). Postoperative care included antibiotics, pain management, and oral hygiene
instruction. After 4 months, the implants were uncovered, and the patients were then referred
for the placement of implant crowns.

Conclusion: The reconstructive approach employed in these cases appears to be an effective
method for managing early biological complications following dental implant installation. The
successful restoration of healthy peri-implant tissues was achieved, indicating the potential ef-
ficacy of this treatment strategy.

INTRODUCTION

Complications associated with dental implants may man-
ifest at any stage following the procedure of dental im-
plant placement (Heitz-Mayfield et al., 2014; Kochar et
al., 2022). Complications are classified based on their na-
ture as either mechanical or biological (Ferreira et al.,
2022). Complications can also be classified according to
their incidence. Implant complications can be classified
as "early" or "late” based on their onset (Lin et al., 2018).
Management of complications is a clinically challenging
procedure, and if not untreated, it may contribute to fur-
ther progression, potentially resulting in implant failure
(Kochar et al., 2022; S. H. Park & Wang, 2005).

A retrospective analysis revealed that 4.8% of 186 im-
plants failed to achieve osseointegration and conse-
quently had to be removed before loading (Krisam et al.,
2019a). In a separate clinical trial involving more than
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9000 implants, a failure rate of approximately 4% was
observed. Notably, over 83% of these failures occurred
before the placement of any prosthetic restoration (Staedt
et al., 2020a). These findings underscore the pressing
need for further research in implantology to mitigate
premature implant failure and enhance long-term treat-
ment outcomes.

Early detection and treatment of such complications, in-
cluding an inflammatory condition of the tissues sur-
rounding the implant, can prevent serious complications
(AlGhamdi, 2012; Neely & Maalhagh-Fard, 2018). Risk
factors for early biological complications have been ex-
tensively studied. Implant misalignment, high insertion
torque, and thermal necrosis caused by the drilling heat
are associated with implant failure. The quality and quan-
tity of the surrounding bone, implant-specific character-
istics, and patient-related variables, such as smoking and
nutritional status, affect implant integration success. Im-
plant outcomes can also be affected by systemic factors
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such as age and infection (AlDahlawi et al., 2018; Krisam
et al., 2019b; Staedt et al., 2020b).

Mechanical debridement, antiseptics or antibiotics, and
various surgical therapies have been proposed to treat
peri-implant diseases. However, there is currently no uni-
versally recognised superior approach (Gianfilippo et al.,
2020; Heitz-Mayfield & Salvi, 2018). There is no gold-
standard method, tool, or substance for the treatment of
peri-implant diseases (Di Gianfilippo et al., 2023;
Schwarz et al., 2022). The surgical-treatment for peri-im-
plantitis improved all clinical and radiographic parame-
ters and reduced buccal recession (Derks et al., 2022). At
the 12-month follow-up, titanium brush cleaning of the
implant surface reduced bleeding on probing, decreased
pocket depth, and increased radiographic bone fill com-
pared with ultrasonic cleaning (de Tapia et al., 2019).

These findings suggest that while no gold-standard treat-
ment for peri-implantitis has been identified, surgical in-
terventions and using specific cleaning tools, such as ti-
tanium brushes, may improve clinical outcomes and ad-
dress the challenges associated with this condition. Fur-
ther studies and treatment options are required to under-
stand early implant complications better and manage
them. The current report explored a reconstructive ap-
proach's clinical and radiological outcomes as a treatment
option for early dental implant complications.

CASE REPORT

History and examination

This report included two patients with non-significant
medical histories who were referred for implant therapy
owing to tooth loss. Dental examination of these patients
revealed the absence of gingival inflammation, and
bleeding on probing was less than 10%. The patients ex-
hibited a thick gingival phenotype with sufficient kerat-
inized tissue around the missing teeth. The radiographic
analysis utilized cone-beam computed tomography
(CBCT) with the i-CAT Vision Q System set at 120 kVp
and 37.07 mAs, an acquisition time of 26.9 s, and assess-
ment conducted using ICAT Vision viewer, ver-
sion 1.9.3.13. The CBCT images demonstrated complete
socket bone filling and adequate alveolar bone height and
width.

Case description

Patient (A) was a 33-year-old healthy nonsmoker with
missing tooth #13. A Biohorizons single implant measur-
ing 4.6 x 12 mm, with a 4.5 Plat (Biohorizons, Laser-Lok
collar, RBT body, Birmingham, USA) was inserted to re-
place the missing tooth. Patient (B) was a 42-year-old
male smoker (at the time of implant installation) with
missing tooth #14. A noble single implant measuring 4.3
x 10 mm was placed to replace the missing tooth (Nobel
Biocare, TiUnite surface, Goteborg, Sweden).

Post-installation, conventional periapical radiographs
(PA) were obtained. Radiographs (PA) were obtained
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using a long paralleling technique and a digital radio-
graph sensor (Gendex GXS-700™ Dental X-Ray size 2
sensor, KaVo Kerr, Gendex Dental Systems North Penn
Road Hatfield, USA). The radiographs were analyzed us-
ing a software program (ImageJ 1.54d, Wayne Rasband
et al., National Institutes of Health, USA). At each im-
plant, the top of the implant shoulder (IS), the most coro-
nal position of the implant-bone (IB) contact, and the
bone crest (BC) next to the implant were identified. The
vertical (V) distance between the IS and IB and the hori-
zontal (H) distance between the IS and BC were meas-
ured on a high-definition monitor (Figure 1) for the me-
sial and distal aspects of each implant. Known implant
lengths and widths were used for the measurement cali-
bration. One clinician performed all the radiographic
measurements. Periodontal and peri-implant mucosal ex-
aminations were conducted, including probing pocket
depth and bleeding on probing (BoP). Patients (A and B)
presented to the periodontal clinic with swelling and dis-
comfort 3 weeks after submerged dental implant installa-
tion. Clinical examination revealed localized intraoral
swelling accompanied by a fistula and pus drainage (Fig-
ures 2B and 3A). Moreover, the radiographs showed ra-
diolucency around the dental implants, indicating disease
progression (Figure 4B and 5B). Therefore, immediate
surgery was initiated.

Figure 1. An intra-oral radiograph illustrates the measure-
ments of the extent of radiolucency enveloping the implant.
IS=implant shoulder, BC=alveolar bone crest, IB=implant-
bone contact, V= vertical bone loss (distance between IS and
IB), H= horizontal bone loss (distance between IS and BC).

Case management

The implant site was anesthetized using an infiltration
technique with the local anesthetic 2% mepivacaine with
a 1:100000 vasoconstrictor (les laboratories medis S.A.,
Nabeul, Tunisia). Full-thickness mucoperiosteal flaps
were elevated, extending from the mesial to the distal
neighboring teeth, with vertical incisions (Figures 2C and



3B). The granulation tissue was removed around the im-
plant. Gracey curette hand instruments and an ultrasonic
scaler were used to remove residual granulation tissue.
The implant surface was then mechanically cleaned using
a titanium brush attached to a low-speed handpiece
(HANS Korea Co., Ltd., NiTi Brush Omega, Korea). The
surgical site was irrigated with saline solution. Bone sub-
stitution materials were used to fill the bone defects
around the implant. The bone substitution materials were
a combination of allografts (LifeNet Health, min/demin
70/30 cortical mix 250-1000 micron, Virginia, US) and
xenografts (Matricel GmbH, creos xenogain bovine bone
mineral matrix, S 0.2-1.0 mm; Herzogenrath, Germany,
Nobel Biocare). The graft site was secured and covered
with a resorbable collagen membrane (Matricel GmbH,
Creos Xenoprotect, Herzogenrath, Germany, Nobel Bio-
care). The membranes were stabilized using periosteal
sutures (Figure 3C). The top edge of the membrane was
placed beneath the palatal flap. Non-resorbable 4.0 mon-
ofilament polypropylene (SMI; Steinerberg, Belgium)
sutures were combined with horizontal mattresses and in-
terrupted suturing techniques for periodontal flap closure
(Figure 3D).

The postoperative medication regimen included 500 mg
of amoxicillin administered for a week following the sur-
gical procedure. Ibuprofen (600 mg) was prescribed for 4
days following the surgical procedure. Oral hygiene in-
structions were provided, including discontinuing me-
chanical brushing at the surgical site for 10 days and pre-
scribing chlorhexidine mouth rinse for 1 week. The sur-
gical sites were examined three weeks later, and the su-
tures were removed.

Implant Restoration: Four months after suture removal,
the peri-implant mucosal pockets were measured, BOP
was recorded, and radiographic examinations were re-
peated. The implant site was anesthetized using an infil-
tration technique with a local anaesthetic of 2% mepiva-
caine containing a vasoconstrictor at a ratio of 1:100000.
The implants were exposed, and healing abutments were
connected to the implants (Figures 4C and 5C). Four
weeks later, the implants were restored with crowns. The
final clinical and radiographic examinations were per-
formed (Figure 6A and B).

Initial presentation

Clinical and surgical findings: The initial clinical exam-
ination revealed localized intraoral swelling accompa-
nied by a fistula and pus drainage (Figures 2B and 3A).
Periodontal examination of the neighboring teeth showed
a healthy periodontium with PD ranging between 1 and 3
mm and BOP of <10%. Intra-surgically, the bone defect
was characterized by circumferential bone loss surround-
ing the dental implant (Figure 2C and 4C). The bony de-
fects ranged from 1 mm to 2 mm.

Implant radiological finding: The post-installation radi-
ographs showed that the bone was at the shoulder level of
the implant (Figure 4A and 5A). Radiographs taken 3
weeks after installation showed radiolucency around the
dental implant (Figure 4B and 5B). The V measurement
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was approximately 1.5 mm on the mesial and distal sides
of the implants. The H measurement was approximately
2.7 mm on both the mesial and distal sides of the implants
(Table 1).

o

Figure 2. Intra-oral clinical photograph (patient A) demon-
strates various surgical procedure stages and post-surgical as-
sessments. a) Healing of the surgical site 2 weeks after implant
placement, revealing granulation tissue enveloping the space
between the flap edges; b) mild intra-oral swelling accompa-
nied by the presence of soft tissue fistula; c) flap elevation ex-
posing granulation tissue adhering to the implant surface, and
the bone defect contributed to the exposure of the buccal im-
plant threads; d) application of a resorbable membrane barrier
over the composite bone graft material; e) Follow-up at 4
months showed uneventful and complete healed surgical area;
f) flap elevation during the second stage surgery; g) Placement
of healing abutment and suturing of surgical flap using inter-
rupted technique; and h) adaptation of the soft tissue around
the abutment.

Final presentation

Clinical findings: Healing following the surgical treat-
ment of early complications was uneventful. The patient
did not report any symptoms during the healing period.
Periodontal examination revealed a healthy periodontium
around the neighboring teeth. The clinical parameters
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around the implant displayed a PD range of 1-4 mm and early complications is presented in Table (1). Radiologi-
a BOP of <10%. cal bone level changes (V) were approximately 1.5 mm

of bone gain following surgical treatment and radio-
Case management radiological findings: The results of  graphic bone fill (H) was, on average, approximately 2.7
the bone level changes following surgical treatment for ~ mm.

Table 1. Bone level alterations around implants (patients A and B) following surgical intervention for early complications at the
mesial and distal aspects.

Patient Bone level alterations | Bone loss measurements Distance
around implants
A Mesial Distal Average
\Y% 1.5mm 2.3 mm 1.9 mm
H 2.3mm 3.8 mm 3.05 mm
B Mesial Distal Average
Vv 1.3 mm 1.3 mm 1.3 mm
H 2.1 mm 2.6 mm 2.4 mm
V=distance between the implant shoulder and the most coronal position of bone-to-implant contact; H=distance
between implant shoulder and the crest of bone next to the implants.

Figure 3. Intra-oral photographs (patient B) showing the guide bone regeneration surgery around the implant. a) Detection of
buccal soft tissue fistula; b) flap elevation disclosing a distinct Saucer-like bone defect encompassing the implant; c) application of
resorbable collagen barrier enveloping the composite allograft and xenograft bone particulate; d) represents the surgical healing
area 2 weeks after the surgery; f) implant site characterized by complete healing of periodontal soft tissue; and g) surgical placement
of a healing abutment employing flapless approach.
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Figure 4. Intra-oral periapical radiographs (patient A) showing the radiological bone level around the implant. a) Immediate post
Implant #13 installation; b) evident radiolucency encircling the implant’s coronal region, and c) radiological bone fill surrounding
the implant 5 months after the surgical treatment.

! - a
Figure 5. Visualization of bone healing progression through intra-oral periapical radiographs (patient B). a) Immediate post-
surgical installation of implant #14; b) identification of radiolucency related to top implant segment; and c) evidence of absence of
radiolucency around the implant 5 months after the surgical therapy.

Figure 7. Final implant restoration. Clinical photographs (6
months after implant restoration): a) Buccal view: the buccal
clinical photograph of the final implant restoration depicting
the external aspect and aesthetic integration of the implant with
the surrounding gingival tissue. b) Occlusal View: the occlusal
clinical photograph of the implant restoration focusing on the
occlusal surface, showcasing the alignment, occlusal contacts,
and interproximal relations with adjacent natural teeth.

R
Figure 6. Radiograph assessment for crown cementation in pa-
tient (A). a) Bitewing radiograph illustrating stable peri-im-
plant bone level and b) periapical radiograph.
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DISCUSSION

In these cases, we applied reconstructive surgical therapy
for peri-implantitis as a treatment protocol for early bio-
logical complications following implant installation. The
results showed that the reconstructive approach was an
effective treatment protocol that may be a management
strategy for treating early biological complications fol-
lowing implant installation. Healthy peri-implant tissues
were established after the surgical treatment. Moreover,
radiological outcomes indicated approximately 1.5 mm
of bone fill 4 months after reconstructive surgical ther-
apy. In addition, prosthetic replacement of the treated site
showed good restoration of function and aesthetics after
reconstructive surgical therapy.

Although the treatment modality in our reported cases has
been described as an option for peri-implantitis (Derks et
al.,, 2022; Isehed et al., 2016; Jepsen et al., 2016;
Wohlfahrt et al., 2012) The same surgical approach, con-
sisting of mechanical decontaminating the exposed im-
plant surface, rinsing with saline, and using bone substi-
tute materials to fill the bony defect, may also be effective
for early biological complications.

In the current report, health status was re-established fol-
lowing reconstructive surgical therapy for peri-implant
disease. Early complications of dental implants may re-
sult from excessive installation force, infection during in-
stallation, or other unknown reasons (Aldahlawi et al.,
2018; Krisam et al., 2019b; Staedt et al., 2020b). Such
early complications are often observed in smokers or
those with poor oral hygiene (S.-H. Park & Wang, 2005).
In this report, despite one patient being a smoker at the
time of implant installation, both patients developed early
complications. The primary objective of the surgical ap-
proach is to decontaminate the previously infected im-
plant surface and re-establish healthy peri-implant tissues
(de Tapia et al., 2019; Derks et al., 2022; Tomasi et al.,
2019)Thus, surgical treatment may be considered for
similar complications if other local and systemic predis-
posing factors are controlled.

In the subsequent second-stage surgical intervention, all
implants exhibited commendable stability and were en-
cased by a matrix of osseous tissues. Notably, a discern-
able presence of non-resorbed bone particles was identi-
fied, ostensibly representing remnants of the xenograft
material (Zampara et al., 2022)In contrast to allogeneic
graft counterparts, the utilization of xenograft materials
was attributed to a comparatively higher prevalence of
these residual osseous fragments. This difference can be
attributed to the prolonged resorption timeline intrinsic to
the xenograft substances.

The observed relationship between the morphology of
bone defects and the selected treatment modality suggests
a noteworthy association. Specifically, guided bone re-
generation techniques exhibit a distinct inclination to-
ward achieving heightened success rates (>50%) (Ren-
vert et al., 2021), particularly in instances featuring cir-
cumferentially contained bone defects. The present
study's radiological findings showed favorable outcomes
regarding defect filling- The enhanced radiographic
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outcomes were achieved through a combined approach of
implant surface mechanical cleaning and bone augmen-
tation in managing bone resorption around implants (To-
masi et al., 2019). The morphological characteristics of
the defect play a critical role in the efficacy of reconstruc-
tive peri-implant therapy. In cases with circumferential
intra-bony defects, such as those observed in our study,
the reconstructive methodology has shown bone regener-
ation around the implant (Schwarz et al., 2010). Never-
theless, the outcomes are not guaranteed. The clinical pa-
rameters, such as reduction in probing pocket depth and
bleeding on probing, or radiographic outcomes could be
the same with flap utilization with no bone augmentation,
except less peri-implant mucosal recession with grafted
bone defect (Derks et al., 2022).

Per mechanical cleaning standards, irrigation is critical
for removing any material adhered to the implant's sur-
face (Claffey et al., 2008; Heitz-Mayfield et al., 2012;
Schwarz et al., 2017). The irrigation solution used was
saline, which exhibited efficacy equivalent to that of
other disinfection treatments (Carcuac et al., 2016).

The nature of the current case report, however, offers lim-
ited evidence of treatment efficiency. Nevertheless, it is
essential to acknowledge that the nature of the disease
and the timing may pose challenges in developing a well-
designed method. Moreover, these complications occur
in only a limited percentage of dental implants. Thus, our
case report could be considered proof of the treatment
concept, which needs to be investigated using a con-
trolled prospective method. Thus, it is still necessary to
conduct extensive longitudinal research in a multicenter
manner to extensively explore and investigate the ob-
served tendencies and, as a result, develop definite treat-
ment procedures for impaired implants.

CONCLUSION

The reconstructive approach may be considered an effec-
tive treatment option for managing early biological com-
plications following implant installation. Moreover,
healthy peri-implant tissue can be established after surgi-
cal treatment. Further controlled investigation with a lon-
gitudinal design is essential to investigate the observed
findings further.

AUTHOR CONTRIBUTION

WAB: Conception, Data Collection, and Drafting of the ar-
ticle. BF: Data Collection, Data analysis and interpreta-
tion, drafting, and critical revision of the manuscript. All
authors approved the final version to be published.

DECLARATIONS
Ethical Approval
The institutional review board approved the study and

performed it following the principles of the Declaration
of Helsinki.



Participants Consent

All participants gave informed consent at the onset of the
study. They were assured of confidentiality and their
right to withdraw from the study.

Source of Funding

No public, private, or nonprofit organizations supported
this study financially.

Conflict of Interest

All authors have declared that no financial support was
received from any organization for the submitted work.
All authors have declared that no other relationships or
activities could appear to have influenced the submitted
work.

OPEN ACCESS

This article is licensed under a Creative Commons Attrib-
ution-NonCommercial 4.0 International License, which
permits use, sharing, adaptation, distribution, and repro-
duction in any medium or format as long as you give ap-
propriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and in-
dicate if changes were made. The images or other third-
party material in this article are included in the article’s
Creative Commons license unless indicated otherwise in
a credit line to the material. If material is not included in
the article’s Creative Commons license and your in-
tended use is not permitted by statutory regulation or ex-
ceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy
of this license, visit: https://creativecommons.org/li-

censes/by-nc/4.0/.

REFERENCES

Aldahlawi, S., Demeter, A., & Irinakis, T. (2018). The effect of
implant placement torque on crestal bone remodeling after
1 year of loading. Clin Cosmet Investig Dent, 10, 203—-209.
https://doi.org/10.2147/ccide.S174895

AlGhamdi, A. S. (2012). Successful treatment of early implant
failure: a case series. Clin Implant Dent Relat Res, 14(3),
380-387. https://doi.org/10.1111/j.1708-
8208.2009.00267.x

Derks, J., Ortiz-Vigon, A., Guerrero, A., Donati, M., Bressan,
E., Ghensi, P., Schaller, D., Tomasi, C., Karlsson, K., Abra-
hamsson, 1., Ichioka, Y., Dionigi, C., Regidor, E., & Ber-
glundh, T. (2022). Reconstructive surgical therapy of peri-
implantitis: A multicenter randomized controlled clinical
trial.  Clin Oral Implants Res, 33(9), 921-944.
https://doi.org/10.1111/clr.13972

De Tapia, B., Valles, C., Ribeiro-Amaral, T., Mor, C., Herrera,
D., Sanz, M., & Nart, J. (2019). The adjunctive effect of a
titanium brush in implant surface decontamination at peri-
implantitis surgical regenerative interventions: A random-
ized controlled clinical trial. J Clin Periodontol, 46(5), 586—
596. https://doi.org/10.1111/jcpe.13095

120

J. Umm Al-Qura Univ. Med. Sci. 10(1), June 2024

Di Gianfilippo, R., Wang, C. W., Xie, Y., Kinney, J., Sugai, J.,
Giannobile, W. V, & Wang, H. L. (2023). Effect of laser-
assisted reconstructive surgical therapy of peri-implantitis
on protein biomarkers and bacterial load. Clinical Oral
Implants Research, 34(4), 393-403.
https://doi.org/10.1111/CLR.14059

Ferreira, P. W., Nogueira, P. J., Nobre, M. A. D. A., Guedes, C.
M., & Salvado, F. (2022). Impact of Mechanical Complica-
tions on Success of Dental Implant Treatments: A Case-
Control Study. European Journal of Dentistry, 16(1), 179—
187. https://doi.org/10.1055/S-0041-1732802

Gianfilippo, R. Di, Sirinirund, B., Rodriguez, M. V., Chen, Z.,
& Wang, H. L. (2020). Long-term prognosis of peri-implan-
titis treatment: A systematic review of prospective trials
with more than 3 years of follow-up. Applied Sciences
(Switzerland), 10(24), 1-17.
https://doi.org/10.3390/APP10249084

Heitz-Mayfield, L. J. A., & Salvi, G. E. (2018). Peri-implant
mucositis. Journal of Clinical Periodontology, 45 Suppl 20,
S237-S245. https://doi.org/10.1111/JCPE.12953

Heitz-Mayfield, L. J., Needleman, 1., Salvi, G. E., & Pjetursson,
B. E. (2014). Consensus statements and clinical recommen-
dations for prevention and management of biologic and
technical implant complications. Int J Oral Maxillofac Im-
plants, 29 Suppl, 346-350.
https://doi.org/10.11607/jomi.2013.g5

Isehed, C., Holmlund, A., Renvert, S., Svenson, B., Johansson,
l., & Lundberg, P. (2016). Effectiveness of enamel matrix
derivative on the clinical and microbiological outcomes fol-
lowing surgical regenerative treatment of peri-implantitis.
A randomized controlled trial. Journal of Clinical Periodon-
tology, 43(10), 863-873.
https://doi.org/10.1111/jcpe.12583

Jepsen, K., Jepsen, S., Laine, M. L., Anssari Moin, D., Pilloni,
A., Zeza, B., Sanz, M., Ortiz-Vigon, A., Roos-Jansaker, A.
M., & Renvert, S. (2016). Reconstruction of peri-implant
osseous defects: a multicenter randomized trial. Journal of
Dental Research, 95(1), 58-66.

Kochar, S. P., Reche, A., & Paul, P. (2022). The etiology and
management of dental implant failure: a review. Cureus,
14(10).

Krisam, J., Ott, L., Schmitz, S., Klotz, A. L., Seyidaliyeva, A.,
Rammelsberg, P., & Zenthofer, A. (2019a). Factors affect-
ing the early failure of implants placed in a dental practice
with a specialization in implantology - a retrospective
study. BMC Oral Health, 19(1), 208.
https://doi.org/10.1186/s12903-019-0900-8

Krisam, J., Ott, L., Schmitz, S., Klotz, A. L., Seyidaliyeva, A.,
Rammelsberg, P., & Zenthofer, A. (2019b). Factors affect-
ing the early failure of implants placed in a dental practice
with a specialization in implantology - a retrospective
study. BMC Oral Health, 19(1), 208.
https://doi.org/10.1186/s12903-019-0900-8

Lin, G., Ye, S., Liu, F., & He, F. (2018). A retrospective study
of 30,959 implants: Risk factors associated with early and
late implant loss. Journal of Clinical Periodontology, 45(6),
733-743. https://doi.org/10.1111/JCPE.12898

Neely, A. L., & Maalhagh-Fard, A. (2018). Successful Manage-
ment of Early Peri-Implant Infection and Bone Loss Using
a Multidisciplinary Treatment Approach. Clin Adv Perio-
dontics, 8(1), 5-10.
https://doi.org/10.1902/cap.2017.170014


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Park, S. H., & Wang, H. L. (2005). Implant reversible compli-
cations: Classification and treatments. In Implant Dentistry
(Vol. 14, Issue 3).
https://doi.org/10.1097/01.id.0000173334.60107.1a

Park, S.-H., & Wang, H.-L. (2005). Implant reversible compli-
cations: classification and treatments. Implant Dentistry,
14(3), 211-220.

Renvert, S., Giovannoli, J. L., Roos-Jansaker, A. M., & Rinke,
S. (2021). Surgical treatment of peri-implantitis with or
without a deproteinized bovine bone mineral and a native
bilayer collagen membrane: A randomized clinical trial. J
Clin Periodontol, 48(10), 1312-1321.
https://doi.org/10.1111/jcpe.13513

Schwarz, F., Jepsen, S., Obreja, K., Galarraga-Vinueza, M. E.,
& Ramanauskaite, A. (2022). Surgical therapy of peri-im-
plantitis. Periodontol 2000, 88(1), 145-181.
https://doi.org/10.1111/prd.12417

Schwarz, F., Sahm, N., Schwarz, K., & Becker, J. (2010). Im-
pact of defect configuration on the clinical outcome follow-
ing surgical regenerative therapy of peri-implantitis. J Clin
Periodontol, 37(5), 449-455
https://doi.org/10.1111/j.1600-051X.2010.01540.x

Staedt, H., Rossa, M., Lehmann, K. M., Al-Nawas, B.,
Ka&mmerer, P. W., & Heimes, D. (2020a). Potential risk fac-
tors for early and late dental implant failure: a retrospective
clinical study on 9080 implants. Int J Implant Dent, 6(1),
81. https://doi.org/10.1186/s40729-020-00276-w

121

J. Umm Al-Qura Univ. Med. Sci. 10(1), June 2024

Staedt, H., Rossa, M., Lehmann, K. M., Al-Nawas, B.,
Kammerer, P. W., & Heimes, D. (2020b). Potential risk fac-
tors for early and late dental implant failure: a retrospective
clinical study on 9080 implants. Int J Implant Dent, 6(1),
81. https://doi.org/10.1186/s40729-020-00276-w

Tomasi, C., Regidor, E., Ortiz-Vigén, A., & Derks, J. (2019).
Efficacy of reconstructive surgical therapy at peri-implanti-
tis-related bone defects. A systematic review and meta-
analysis. J Clin Periodontol, 46 Suppl 21, 340-356.
https://doi.org/10.1111/jcpe.13070

Wohlfahrt, J. C., Lyngstadaas, S. P., Renold, H. J., Saxegaard,
E., Ellingsen, J. E., Karlsson, S., & Aass, A. M. (2012). Po-
rous titanium granules in the surgical treatment of peri-im-
plant osseous defects: a randomized clinical trial. Interna-
tional Journal of Oral & Maxillofacial Implants, 27(2).

Zampara, E., Alshammari, M., De Bortoli, J., Mullings, O.,
Gkisakis, I. G., Benalcazar Jalkh, E. B., Tovar, N., Coelho,
P. G., & Witek, L. (2022). A histological and histomorpho-
metric evaluation of an allograft, xenograft, and alloplast
graft for alveolar ridge preservation: randomised clinical
trial. J Oral Implantol. https://doi.org/10.1563/aaid-joi-D-
21-00012


https://doi.org/10.1186/s40729-020-00276-w

