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Introduction

The success of dental implants has revolutionized prosthetic dentistry, yet various
complications can challenge their longevity and functional integrity. One preva-
lent concern revolves around peri-implant diseases, where peri-implant mucositis
and peri-implantitis frequently affect a considerable number of implant patients.
Key risk factors for these biological complications include a patient’s history of
periodontitis, inadequate oral hygiene, smoking habits, and even specific genetic
predispositions, underscoring the critical need for meticulous patient selection and
diligent post-operative care to avert such issues [1].

Beyond biological factors, mechanical complications also pose significant threats
to dental implant prostheses. These often manifest as screw loosening, ceramic
chipping, and abutment fractures. These frequently observed mechanical fail-
ures highlight the importance of careful prosthetic design, appropriate material
selection, and thorough consideration of occlusal forces to ensure long-term im-
plant success [2]. Furthermore, the increasing adoption of digital workflows in
implant dentistry, while offering numerous advantages, is not entirely immune
to complications. Potential problems can arise from inaccuracies during digital
impressions, fitting discrepancies in computer-aided design and manufacturing
(CAD/CAM) components, and various software-related errors. Achieving optimal
results with these advanced techniques demands meticulous attention at every
step of the digital process, emphasizing the importance of continuous training and
ongoing validation for digital tools [3].

A deeper look into biological complications specifically points to peri-implant mu-
cositis and peri-implantitis as central issues. Clinical factors like plaque accu-
mulation, individual host susceptibility, and certain systemic conditions contribute
significantly to their development. Effective management of these conditions en-
compasses a spectrum of strategies, from non-surgical debridement to more in-
vasive surgical interventions. The emphasis here is on early diagnosis and the
implementation of personalized treatment plans to ensure successful resolution
and the long-term survival of the implant [4]. The overall survival rates and com-
plication profiles of dental implants are influenced by a multitude of critical factors.
Patient-related elements, such as smoking, uncontrolled diabetes, and a history
of periodontal disease, are significant contributors to adverse outcomes. Addi-
tionally, implant-related characteristics, including the implant surface, length, and
diameter, alongside the chosen surgical technique, play crucial roles. This high-
lights the absolute necessity for a comprehensive risk assessment and tailored
treatment planning to minimize complications and ultimately enhance long-term
implant success [5].

When peri-implantitis leads to bone defects, managing these can become a sub-
stantial clinical challenge. Different surgical approaches, including resective and
regenerative techniques, are employed, with the specific morphology of the defect
guiding treatment decisions. Success in these cases relies heavily on thorough
decontamination of the implant surface, the careful selection of appropriate bone
grafting materials, and meticulous management of soft tissues. Often, a multidisci-
plinary approach is essential for the effective resolution of these complex situations
[6]. Aesthetic concerns, particularly in highly visible areas like the anterior max-
illa, can profoundly affect patient satisfaction. Common aesthetic complications in-
clude soft tissue recession, loss of papilla, and undesirable gingival color changes.
These issues frequently stem from improper implant placement, insufficient soft tis-
sue volume, or poor prosthetic design. Preventing such outcomes requires careful
case selection, precise surgical planning, and a robust understanding of soft tissue
biology and prosthetic principles [7].

Implant fracture, although less frequent than biological complications, represents a
severe mode of failure. Key predisposing factors identified include excessive oc-
clusal forces, incorrect implant design or material, and material fatigue over time.
Managing an implant fracture typically involves implant removal and replacement,
stressing the importance of thorough occlusal analysis and appropriate implant
selection during the initial planning phase to reduce the risk of such catastrophic
events [8]. A severe, albeit rare, complication of dental implant placement, partic-
ularly in the mandible, is inferior alveolar nerve (IAN) injury. The primary causes
are direct trauma during drilling, compression from the implant itself, or thermal
injury. This risk necessitates a critical role for thorough pre-operative radiographic
assessments, including cone-beam computed tomography (CBCT), to accurately
map anatomical structures and minimize nerve damage. Prompt diagnosis and
referral are vital for effective management of these injuries [9]. Lastly, peri-implant
bone loss is a common issue that can undermine the long-term stability and suc-
cess of dental implants. Its etiologies are diverse, encompassing biological factors
like peri-implantitis and mechanical factors such as occlusal overload. Risk fac-
tors include poor oral hygiene, smoking, diabetes, and certain inherent implant
characteristics. Understanding these contributing factors is paramount for effec-
tive prevention, early detection, and proper management, ensuring the longevity
of dental implants [10].

Description

Dental implant therapy has transformed restorative options for patients, yet the suc-
cess of these treatments can be hampered by a range of complications, broadly
categorized into biological, mechanical, aesthetic, and surgical risks. A common

Page 1 of 3



Hoffmann K. Oral Health Case Rep, Volume 11:4, 2025

biological challenge is the occurrence of peri-implant diseases, specifically peri-
implant mucositis and peri-implantitis. These conditions affect a significant pro-
portion of implant patients, with risk factors closely linked to a patient’s history
of periodontitis, inadequate oral hygiene practices, smoking, and even genetic
predispositions. This emphasizes the critical need for a comprehensive patient
assessment and meticulous post-operative care to prevent the onset of these in-
flammatory conditions [1, 4]. Early diagnosis and tailored management, which can
range from non-surgical debridement to surgical interventions, are essential for re-
solving these issues and preserving long-term implant survival. The management
of resulting bone defects, often necessitating complex resective or regenerative
surgical approaches, further highlights the need for thorough implant surface de-
contamination and careful material selection [6].

Mechanical complications present another significant set of challenges for dental
implant prostheses. These often manifest as issues like screw loosening, ceramic
chipping, and abutment fractures. These frequently observed failures underline
the importance of sound prosthetic design principles, judicious material selection,
and careful consideration of occlusal forces to prevent such mechanical break-
downs and ensure the prosthesis’s longevity [2]. Similarly, despite the advance-
ments, implant fracture, while less common, represents a severe failure mode.
Predisposing factors include excessive occlusal forces, suboptimal implant design
or material, and fatigue over time. Strategies to manage such fractures typically
involve implant removal and replacement, stressing the importance of comprehen-
sive occlusal analysis during initial treatment planning [8]. Peri-implant bone loss,
whether due to biological factors like peri-implantitis or mechanical factors such as
occlusal overload, is a critical concern for implant stability. Risk factors are similar
to those for peri-implantitis, including poor oral hygiene, smoking, and diabetes,
underscoring the interconnectedness of various complication etiologies [10].

The integration of digital workflows in implant dentistry, while offering numerous
efficiencies, also introduces a unique set of potential complications. These can in-
clude inaccuracies during digital impressions, fitting discrepancies in CAD/CAM
fabricated components, and various software-related errors. To achieve optimal
outcomes with digital tools, meticulous attention to detail throughout the entire dig-
ital process is crucial, along with continuous professional training and validation
of the technologies used [3]. Beyond functionality, aesthetic complications are
particularly impactful, especially in highly visible areas like the anterior maxilla,
where patient satisfaction is paramount. Issues such as soft tissue recession, loss
of papilla, and undesirable gingival color changes are common. These problems
frequently stem from improper implant placement, insufficient soft tissue volume,
or flawed prosthetic design, necessitating careful case selection, precise surgi-
cal planning, and a deep understanding of soft tissue biology and prosthetics for
prevention [7].

Patient-specific and implant-related factors significantly influence the overall sur-
vival and complication rates of dental implants. Patient characteristics such as
smoking habits, uncontrolled diabetes, and a history of periodontitis are well-
established contributors to adverse outcomes. Concurrently, implant character-
istics like surface texture, length, and diameter, along with the surgical technique
employed, play vital roles. This multivariate perspective emphasizes that a com-
prehensive risk assessment and personalized treatment plan are indispensable for
minimizing complications and enhancing the long-term success of dental implants
[5].

Finally, surgical complications, though often rare, can be severe. Inferior alveolar
nerve (IAN) injury, for instance, is a critical, albeit uncommon, complication of im-
plant placement in the mandible. Causes include direct trauma, compression from
the implant, or thermal injury. The essential preventative measure is thorough
pre-operative radiographic assessment, utilizing tools like cone-beam computed
tomography (CBCT), to accurately map anatomical structures and minimize nerve

damage. Early diagnosis and prompt referral are crucial for effective management
when these injuries do occur [9]. Collectively, the data highlights that preventing
and managing dental implant complications requires a holistic approach, consid-
ering biological, mechanical, aesthetic, and surgical factors, alongside individual
patient and implant characteristics.

Conclusion

Dental implant therapy faces a variety of potential complications that can affect
long-term success and patient satisfaction. Biological issues, such as peri-implant
mucositis and peri-implantitis, are widespread, often linked to a history of peri-
odontitis, poor oral hygiene, smoking, and genetic factors. Managing these fre-
quently involves surgical and non-surgical interventions, emphasizing early diag-
nosis and thorough decontamination. Mechanical complications like screw loos-
ening, ceramic chipping, and implant fractures also occur, driven by factors such
as prosthetic design, material choice, and occlusal forces. Correct planning and
material selection are crucial to mitigate these failures. Aesthetic concerns, par-
ticularly in visible areas, can arise from improper implant placement, inadequate
soft tissue, or poor prosthetic design, necessitating precise surgical and prosthetic
planning.

Digital workflows, while beneficial, are not immune to issues like impression inac-
curacies or CAD/CAM component discrepancies. Furthermore, systemic patient
factors, including smoking and diabetes, and implant-specific attributes such as
surface and size, significantly influence complication rates and implant survival.
Rare but severe surgical complications, such as inferior alveolar nerve injury, high-
light the importance of meticulous pre-operative imaging and careful surgical tech-
nique. Peri-implant bone loss, stemming from both biological and mechanical eti-
ologies, underscores the need for comprehensive risk assessment and ongoing
monitoring. Overall, a multidisciplinary approach, patient education, and vigilant
follow-up are essential for minimizing risks and ensuring the long-term success
and stability of dental implants.
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