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ABSTRACT
Dental implants have become the standard of care for replacement of missing teeth owing to their high survival rates,
biocompatibility, and ability to restore esthetics and function. However, implant placement is a surgically sensitive procedure
that requires precise three-dimensional positioning. Any deviation in angulation, depth, or mesiodistal/buccolingual
positioning may result in a malposed implant. Such implants, while still osseointegrated, can lead to esthetic compromise,
biomechanical overload, prosthetic complications, and patient dissatisfaction. This review explores the etiology,
classifications, clinical significance, and management strategies of malpositioned implants. Prosthetic options such as
angulated abutments, customized CAD/CAM solutions, and bar-supported prostheses are described, alongside surgical
approaches including osteotomy with repositioning, implant removal and reimplantation, bone augmentation, soft tissue
grafting, and decoronation. Alternative solutions like overdentures, sleeping implants, and orthodontic anchorage are also
highlighted. Prevention remains the cornerstone, with emphasis on preoperative planning, guided surgery, and
interdisciplinary collaboration. The paper underscores that while multiple corrective strategies exist, prevention is always

su perior to treatment.
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INTRODUCTION
Implant dentistry has transformed prosthetic rehabilitation,
offering predictable long-term outcomes. Despite
technological advances, malpositioning of implants remains
a clinical problem. A malpositioned implant is defined as one
placed in an unfavorable position, angulation, or depth,
leading to complications in prosthetic rehabilitation and
patient satisfaction.1 Malpositioning may occur in 20-40% of
freehand placements, though computer-guided systems have
significantly reduced the incidence.”
The esthetic zone, particularly the anterior maxilla, is the
most common site of malposition due to its complex
anatomy, high esthetic demands, and limited ridge
dimensions." Malposed implants compromise prosthetic
outcomes, necessitating challenging corrective interventions.
This article aims to systematically review the causes,
classification, complications, management strategies, and
prevention of malpositioned implants in the oral cavity,
supported by evidence from current literature.
ETIOLOGY AND CONTRIBUTING FACTORS
Malpositioning results from a combination of operator,
patient, and anatomical factors.
1.Inadequate Planning
o Lack of interdisciplinary planning between surgeon,
prosthodontist, and restorative dentist’
o Failure to use three-dimensional imaging (CBCT),

relying only on two-dimensional radiographs’

Absence of diagnostic wax-ups or surgical guides’
Neglecting esthetic requirements, smile lines, or gingival
contours’

Failure to augment bone in cases of ridge deficiency’

2.Surgical Errors

Incorrect drillangulation and osteotomy preparation
Excessive pressure during drilling, poor irrigation, and
inadequate visibility"

Over-preparation of osteotomy sites, compromising
primary stability "

Poorly fabricated or unstable surgical guides”

Inexperience of the surgeon"

3. Anatomical Limitations

Proximity to vital structures such as the maxillary sinus,
nasal floor, mandibular canal, or incisive canal®
Thin buccal/lingual cortical plates or undercuts'*

Severe ridge resorption reducing available bone’

4. Patient-Related Factors

Poor bone quality (e.g., type IV bone in posterior
maxilla)®®

Limited mouth opening restricting surgical access
Parafunctional habits such as bruxism causing micro-
movements”

Systemic conditions such as osteoporosis, diabetes, or
smoking, which alter bone healing”

5.Instrumentation Issues
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Use of worn or damaged drills™
Improper drill length or defective stoppers™

Loose implant drivers or unstable handpieces™

CLASSIFICATION OFIMPLANT MALPOSITION

Malposition can be categorized based on depth, angulation,

or orientation:

1.

Shallow implant - positioned coronally, leading to
esthetic problems and inadequate emergence profile.

2. Deep implant - placed apically, resulting in long clinical
crowns, increased crown-implant ratio, and hygiene
difficulties.

3. Buccolingual malposition - buccally placed implants risk
thread exposure and gingival recession; lingually placed
implants compromise prosthetics.

4. Mesiodistal malposition - inadequate interproximal
distance leads to papillaloss and bone resorption.

5. Angulation errors - off-axis positioning complicates
prosthetic rehabilitation.

CLINICAL SIGNIFICANCE

The implications of malposed implants are multifactorial:

Straight 3 I e

o Esthetic problems: unfavorable gingival architecture,
visible metal components, and compromised smile line™
o Prosthetic challenges: difficulty in achieving parallelism,
overcontoured crowns, and limited restorative space25
o Occlusal discrepancies: off-axis loading increases stress
distribution and may cause mechanical complications™
o Biological complications: peri-implantitis due to plaque
retention, mucosal recession, and marginal bone loss”
o DPatient dissatisfaction: poor esthetic outcomes often
reduce acceptance of treatment™
MANAGEMENT APPROACHES
1. Prosthetic Compensation
o Angulated abutments
o Commonlyavailable in 15°,20° 25° and occasionally
30° or more29
o Advantages: corrects moderate angulation
discrepancies.
o Disadvantages: increases off-axis loading, limited

restorative space, and higher cost30

Angled Abutments

30° 45"

Figure 1: Angulated abutments31
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+ Customized CAD/CAM abutments
o Provide precise fit, superior esthetics, and prosthetic
control.
o Disadvantages include higher cost and technical
demand”
o Angulated screw channel abutments

o Redirectscrew access holes in anterior regions.

o Limited by costand restricted angulation range”

Figure 2: Angulated channel abutment™

e  Multiunitabutments
o Useful in full-arch rehabilitation where multiple
implants are misaligned.

o Availablein 0°,17°,30° and 45° angulations35

Figure 3: Multi-unit abutment™

o Telescopic/double crowns
o Allow splinting of multiple implants with mild
angulation errors.
o Expensiveand technique sensitive”
o Bar-supported prosthesis
o Corrects severe discrepancies, especially in full-arch
rehabilitations.

. . . 38
Requires adequate inter-arch space and maintenance

Figure 4: Bar supported prosthesis”

Gingival prosthesis
0 Masksesthetic errors in relation to gingival contour

o Canbe fixed or removable

Figure 5B: Fixed gingival prosthesis”

2. Surgical Interventions
o Segmental osteotomy and implant repositioning
o Involves mobilization and fixation of
osseointegrated implants with osteotomy cuts”
o Preserves implant integrity but is technique
sensitive.
o Implantremoval and re-implantation
o Performed using counter-torque devices,
trephine burs, or piezosurgery”
o Predictable outcomes but associated with bone
loss and morbidity.
o Boneaugmentation procedures
o Guided bone regeneration, sinus lift, block
grafts, and ridge expansion can correct
positional discrepancies™

o Useful adjuncts but increase cost and

treatment time

DONTRL BORE GANT

Figure 6: Bone augmentation procedure”
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o Softtissuegrafting
o Free gingival grafts, connective tissue grafts, or
xenogenic collagen matrices improve esthetics in
partially malposed implants®
e Decoronation
o Removal of the coronal implant portion, leaving the
apical segment submerged in bone”
o Useful when implant removal risks excessive bone
loss.
3. Alternative Approaches
e Overdenture support
o Severely malposed implants can still serve as

48
anchorage for overdentures

Figure 7: Overdenture supported by ball attachment”

o Sleepingimplants
o Retained in bone but not functionally loaded.
Maintains ridge contour and offers future use™

Figure 8: Sleeping Implant

o Temporary prosthesis support
o Malposed implants may serve as transitional support
while definitive implants are placed elsewhere™
o Orthodonticanchorage
o Stable osseointegrated implants may act as temporary

anchorage devices™

FACTORS GUIDING MANAGEMENT CHOICE

Well integrated

Poor integration

Degree of malposition

Mild-Moderate

Anterior zone

Moderate-Severe

Posteriorzone

Prosthetic feasibility

Favorable occlusion, esthetics
and hygiene

Unfavorable

Bone & soft tissue availability

Figure 9: Factors guiding the choice of management

Well integrated
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Mild (<1 mm)
Moderate (1-3 mm)

Marked (3-5 mm)

Severe

Degree of linear

Poor integration

Reimplantation

tion

Angled abutment 1
CAD/CAM custom abutment
Cement retained prosthesis
Soft tissue compensation'?

Multi unit abutment (30° or more)
Telescopic coping
Bar supported prosthesis
Se al 0s 14

Figure 10: Management of various degrees

of angular deviation

Well integrated

Poor integration

Reimplantation

Degree of angular deviation

Mild (<15°) | Angled abutment <15°16
Custom abutment'?

Moderate (15°-30°) 1

Severe (>30°) |

Angled abutment 15-25°
CAD/CAM custom abutment'”

19

Implantremoval + Reimplantation'®

Segmental osteotomy'?

Figure 11: Management of various degrees

of angular deviation
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Poor integration

Above crestal bone =

Severe (>2 mm) 5 A
L Severe (>4 mm)

Reimplantation

Reimplantation

Figure 12: Management of various degrees

of depth of implant

Prevention
« Thorough diagnosisand CBCT planning”
« Useofdigital planningand CAD/CAM surgical guides™
« Followingestablished implant positioning principles”
« Operator training and skill development™
« Recognizing patient-related risk factors before surgery”
CONCLUSION
Malpositioned implants pose significant esthetic, prosthetic,
and biological challenges. A wide spectrum of management
options exists, ranging from prosthetic compensation to
complex surgical interventions. The choice of technique
depends on the degree of malposition, implant stability, and
patient-related factors. While correction is possible,
prevention remains the gold standard. Meticulous planning,
interdisciplinary collaboration, and use of advanced digital
technologies are essential to minimize implant malposition
and ensure long-term success.

REFERENCES

1. Balshi TJ], Wolfinger GJ. Management of malpositioned
implants. Int ] Oral Maxillofac Implants. 1997;12(6):826-33.

2. Valente E Schiroli G, Sbrenna A. Accuracy of computer-aided
oral implant surgery: A clinical and radiographic study. Int J
Oral Maxillofac Implants. 2009;24(2):234-42.

3. D'haese J, et al. Accuracy and complications using computer-
designed stereolithographic surgical guides for oral
rehabilitation: a review and meta-analysis 3. Clin Implant Dent
Relat Res. 2012;14(3):321-35.

4. Buser D, Martin W, Belser UC. Optimizing esthetics for
implant restorations in the anterior maxilla: Anatomical and

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

surgical considerations. Int J Oral Maxillofac Implants.
2004;19 Suppl:43-61.

Weber HP, Sukotjo C. Does the type of implant prosthesis affect
outcomes in the partially edentulous patient? Int J Oral
Maxillofac Implants. 2007;22 Suppl:140-72.

Misch CE. Contemporary Implant Dentistry. 4th ed. St. Louis:
Elsevier;2015.

Tarnow DP, Cho SC, Wallace SS. The effect of inter-implant
distance on the height of the inter-implant bone crest. J
Periodontol. 2000;71(4):546-9.

Goodacre CJ, Bernal G, Rungcharassaeng K, Kan JY. Clinical
complications with implants and implant prostheses. ]
Prosthet Dent. 2003;90(2):121-32.

Papaspyridakos P, Chen CJ, Singh M, Weber HP, Gallucci GO.
Success criteria in implant dentistry: A systematic review. J
Dent Res. 2012;91(3):242-8.

Koutozis T. Prosthetic management of misaligned implants: A
review of literature. Clin Oral Implants Res. 2011;22(11):1299-
1305.

Cavallaro JS, Greenstein G. Angled implant abutments: A
practical application of available knowledge. ] Am Dent Assoc.
2011;142(2):150-8.

Nissan ], et al. Prosthetic aspects and survival of angled
abutments: Long-term study. Clin Implant Dent Relat Res.
2012;14(5):682-8.

Gholami M, et al. Mobilization of malpositioned dental implant
using segmental osteotomy: A case report. ] Oral Implantol.
2012;38(3):325-30.

Penarrocha M, Uribe R, Balageur J, Carrillo C. Management of
incorrectly positioned implants: A clinical report. Med Oral
Patol Oral Cir Bucal. 2009;14(7):E360-E4.

Esposito M, Grusovin MG, Maghaireh H, Worthington HV.
Interventions for replacing missing teeth: Different types of
dental implants. Cochrane Database Syst Rev. 2012;8:
CD003815.

Sethi A, Kaus T. Five year prospective study of single tooth
implants placed in compromised sites with angled abutments. J
Prosthet Dent. 2000;83(5):574-83.

Fonseca CM, et al. Analyzing linear and angular deviations
after guided surgery for dental implant placement: A
preliminary study. Int J Oral Maxillofac Implants.
2024;39(2):e1-€9.

Gong Z, et al. Influence of bone conditions on accuracy of
implant placement using surgical guides. J Clin Med.
2024;13(11):1161.

Huang L, et al. Evaluation of the accuracy of implant placement
by guide vs freehand. Int ] Implant Dent. 2023;9(1):12.

Balshi SE, Wolfinger GJ. Angled abutments for osseointegrated
implants. Int ] Oral Maxillofac Implants. 1997;12(5):634-40.

Vol 1 (1.1 Suppl.), 2024

90



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

The Quintessential Journal

Clelland NL, Lee JK, Bimbenet OC, Brantley WA. Finite
element analysis of angled abutments. ] Prosthodont.
1995;4(2):95-100.
Aggarwal S, et al. In vivo study comparing angular and depth
deviation in implants. ] Prosthet Dent. 2023;129(3):e1-€9.
Balshi TJ. Analysis and management of malpositioned
implants. ] Prosthet Dent. 1992;67(4):586-90.
Kim JY, Cho JH. Clinical report of tooth-implant double crown
denture. ] Implantol Appl Sci. 2021;25(4):179-87.
Cavallaro JS, Greenstein G. Angled implant abutments. JADA.
2011;142(2):150-8.
Tarnow DP, Cho SC, Wallace SS. The effect of inter-implant
distance on the height of the inter-implant bone crest. ]
Periodontol. 2000;71(4):546-9.
Goodacre CJ, Bernal G, Rungcharassaeng K, Kan JY. Clinical
complications with implants and implant prostheses. J
Prosthet Dent. 2003;90(2):121-32.
Papaspyridakos P, Chen CJ, Singh M, Weber HP, Gallucci GO.
Success criteria in implant dentistry: A systematic review. J
Dent Res.2012;91(3):242-8.
Cavallaro JS, Greenstein G. Angled i 29. mplant abutments: A
practical application of available knowledge. ] Am Dent Assoc.
2011;142(2):150-8.
Nissan J, Gross M, Ghelfan O, Priel I, Gross O, Chaushu G. The
effect of splinting angled abutments on the survival of
implants: A long-term study. Clin Implant Dent Relat Res.
2012;14(5):682-8.
Rathee M, Bhoria M, Tamrakar AK. Implant abutment
categorizations: An overview. Res Rev] Dent Sci. 2014;2:26-30.
Koutozis T. Prosthetic management of misaligned implants: A
review of literature. Clin Oral Implants Res. 2011;22(11):1299-
305.
Balshi SE, Wolfinger GJ. Angled abutments for osseointegrated
implants. Int ] Oral Maxillofac Implants. 1997;12(5):634-40.
MegaGen UK. RC-Base Abutment [Internet]. UK: MegaGen
Implants; [cited 2025 Oct 03]. Available from:
https://megagen.co.uk/digital-dentistry/rc-base-abutment/
Figure 2, Angulated channel abutment.
Clelland NL, Lee JK, Bimbenet OC, Brantley WA. A three-
dimensional finite element analysis of angled abutments for an
implant placed in the anterior maxilla. J Prosthodont.
1995;4(2):95-100.
Nag VR, Ramanathan M, Puppala S, Roy M. Straightforward
techniques for selecting and organizing multiunit abutment
prosthetic components. ] Prosthet Dent. 2024 Jan;131(1):172-
174.
Kim JY, Cho JH. A clinical report of the tooth-implant
associated double crown denture by placing additional
implants. ] Implantol Appl Sci. 2021;25(4):179-87.

138

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

. Sethi A, Kaus T. Five-year prospective study of single-tooth
implants placed in compromised sites with angled abutments. J
Prosthet Dent. 2000;83(5):574-83.

MakaroniRoni. File:Ball-attachment-abutment-internal-hex-
regular-platform.png. Wikimedia Commons; [cited 2025 Oct
03]. Available from: https://en.m.wikipedia.org/ wiki/
File:Ball-attachment-abutment-internal-hex-regular-
platform.png

Venugopal S, Garnett M, Lim GS. Gingival Veneers. Dent
Update. 2020 Apr 2;47(3):218-230. doi: 10.12968/
denu.2020.47.3.218.

Nobel Biocare. Immediate rehabilitation of both dental arches
[Internet]. Nobel Biocare; [cited 2025 Oct 3]. Available from:
https://www.nobelbiocare.com/en-us/clinical-cases/
immediate-esthetic-and-functional-rehabilitation-of-a-
complete-mouth-using-the-all-on-4-treatment.

Gholami M, Najafi H, Bayat M. Mobilization of malpositioned
dental implant using segmental osteotomy: A case report. J
Oral Implantol. 2012;38(3):325-30.

Pefiarrocha M, Uribe R, Balageur J, Carrillo C. Management of
incorrectly positioned implants: A clinical report. Med Oral
Patol Oral Cir Bucal. 2009;14(7):E360-4.

Esposito M, Grusovin MG, Maghaireh H, Worthington HV.
Interventions for replacing missing teeth: Different types of
dental implants. Cochrane Database Syst Rev. 2012;8:
CDO003815.

209 NYC Dental. Dental Bone Grafting in NYC | Bone Loss
Treatment | 209 NYC Dental | Grafting for Teeth [Internet].
New York: 209 NYC Dental; [cited 2025 Oct 3]. Available from:
https://www.209nycdental.com/services/implant-dentistry
/bone-grafting/.

Fonseca CM, Vieira RS, Dantas PM, Silva LB, et al. Analyzing
linear and angular deviations after guided surgery for dental
implant placement: A preliminary study. Int ] Oral Maxillofac
Implants. 2024;39(2):e1-e9.

Gong Z, Chen W, Huang L, Li ], et al. Influence of bone
conditions on the accuracy of implant placement using tooth-
supported surgical guides. ] Clin Med. 2024;13(11):1161.

Huang L, Xu Y, Zhang Y, et al. Evaluation of the accuracy of
implant placement by using implant positional guide and
freehand techniques. Int ] Implant Dent. 2023;9(1):12.

Krishna S, Kumar R, Sailasri K. Implant-Supported
Overdenture Using Ball Attachments in Maxilla and Mandible:
A Case Report [Internet]. Cureus. 2022 Mar 17 [cited 2025 Oct
3];14(3):¢23264.

Aggarwal S, Gupta A, Arora A, et al. An in-vivo study to assess
and compare the angular, linear, and depth deviation of dental
implants placed using computer-aided design. ] Prosthet Dent.
2023;129(3):e1-€9.

Vol 1 (1.1 Suppl.), 2024

91



