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ABSTRACT 

Objective: To radiographically assess and compare mean marginal bone loss (MBL) between platform-switched (PS) and 
platform-matched (PM) dental implants after functional loading 
Study Design: Quasi-experimental Study 
Place & Duration of Study: 89 MDC, Kohat, Pakistan; Oct 2022 to July 2023. 
Methodology: Thirty subjects were selected, divided into 02 study groups (PS and PM), and provided with dental implants. In 
PS group, implants were platform – switched with a narrow abutment while in PM group, implants were restored with 
matching diameter abutments. Peri – implant MBL was evaluated radiographically on the mesial and distal aspect of each 
implant at the time of implant placement (T0), at the time of implant loading (T1) and at 06 months after implant loading (T2). 
Mean MBL was calculated and compared using independent sample’s t – test. 
Results: For PS group, mean MBL on the mesial and distal aspect was 0.59 ± 0.40 mm and 0.75 ± 0.61 mm respectively. For PM 
group, mean MBL on the mesial and distal aspect was 1.37 ± 0.72 mm and 1.65 ± 0.74 mm. Mean difference in MBL between 
the two groups was statistically significant for both mesial and distal aspects (p=0.001). A moderately strong negative 
correlation was observed between extent of implant-abutment diameter mismatch and mean MBL around implants. 
Conclusion: Platform switching helped in limiting marginal bone loss around dental implants. It may serve as a preventive 
measure in cases where increased bone loss is anticipated. 
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INTRODUCTION 

In modern dentistry, replacement of lost natural 
teeth with dental implants has emerged as a successful 
rehabilitation modality.1 Treatment with dental 
implants relies on successful integration of the 
prosthetic device with host bone. Branemark.2 
introduced the concept of osseointegration in 1977, 
and today, after years of research, osseointegration of 
dental implants is achievable and predictable.  

Osseointegration is the primary criteria to 
determine an implant’s success. However, new 
parameters have been defined to measure the long-
term success of dental implants. Conservation of 
alveolar bone around the prosthetic device is one such 
factor.3 It has been observed that peri-implant 
marginal bone is remodeled following functional 
loading, leading to marginal bone loss (MBL).4 
Literature reports average MBL ranging from 1.2 - 2 
mm during the first year of implant placement and 
loading.5 

Uncontrolled MBL is one of the key factors 
resulting in the unplanned loss of dental implants and 
research has always been aimed at curtailing MBL 
either by modifying implant designs or its surface 
characterizations. Another attempt to minimize MBL 
was reported in 2006 by Lazzara and Porter,6 named 
as platform switching, that involved restoration of an 
implant with an abutment of a smaller diameter in 
comparison to the implant fixture diameter. A step is 
created between the abutment and the implant 
platform, and the implant-abutment junction (IAJ) 
moves inward along the long-axis of the implant.7 It is 
believed that this inwards shift of the IAJ lessens the 
stress concentration in peri-implant bone as well as 
hinders bacterial adherence by moving the 
“microgap” away from crestal bone, thereby resulting 
in more favorable hard tissue responses.8 

To date, platform-switching remains 
controversial in terms of its effects on MBL. While 
some studies have revealed a protective effect of 
platform-switching on MBL,3,5,9 other studies have 
shown no significant disparity between regular 
platform and platform-switched implants in terms of 
preservation of crestal bone.10 Systematic reviews of 
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randomized controlled trials done on this subject have 
concluded that although platform switching appears 
to have a protective effect on peri-implant marginal 
bone, numerous confounding factors like location of 
implant in reference to alveolar crest, implant surface 
characterizations, IAD mismatch, and quality of the 
study methodology e.g., use of non-standardized 
periapical radiographs significantly deteriorated the 
quality of studies and their documented results.4,8  

There still exists a need for well-designed 
research studies to validate the effects of platform-
switching. Moreover, to the best of our knowledge, no 
study has explored this concept in the local 
population. The purpose of this research was to 
radiographically assess and compare mean marginal 
bone loss around platform-switched and platform-
matched dental implants after functional loading. 

METHODOLOGY 

The quasi-experimental study was conducted at 
89 MDC, Kohat, Pakistan from Oct 2022 – July 2023. 
Prior approval from MDC’s Ethics Committee was 
sought (Letter no. 310/Adm/Coy dated 20 Aug 2022). 
Based on previously published data, sample size was 
calculated using WHO calculator. Keeping the 
confidence interval (1-α) at 95%, power of study (1-β) 
at 90%, mean ± SD for Group 1- Platform-switched 
(PS) Group at 0.04 ± 0.08 and mean ± SD for Group 2 – 
Platform-matched (PM) Group at 0.19 ± 0.16,7 a sample 
size of 15 was calculated for each group, making the 
total sample size 30. Non – probability consecutive 
sampling was done. Patients reporting to the dental 
OPD for replacement of missing teeth were assessed 
using the following criteria: 

Inclusion Criteria: Subjects with age 25 years or more, 
one or more missing teeth, sufficient bone volume to 
allow placement of an implant of minimum diameter 
and length (3.5 x 9 mm), a mucosal thickness greater 
than 2 mm at the prospective implant site and good 
oral hygiene were selected.  

Exclusion Criteria: included patients with any active 
systemic disease including diabetes mellitus, 
infectious diseases and bone pathologies, ongoing 
chemotherapy or radiotherapy or history of such a 
treatment in the last 12 months, drugs that affect bone 
metabolism e.g., bisphosphonates, active periodontal 
disease and pregnant or lactating females.  

An informed consent was taken from the study 
participants and details of research were explained to 
them. Subjects were divided into two groups: PS 

group and PM group. Single blinding was done - the 
study participants did not know whether they were 
part of PS or PM group. All selected subjects were 
provided with dental implants (TLR Laser-lok, 
Biohorizons IPH, Inc. AL, USA) using the flap 
technique by the principal investigator. Implant size 
was selected based on quantity of available bone in 
each patient. After placement, implants were allowed 
to osseointegrate with the host bone for 03 months. 
Once the healing was complete, implants were 
exposed using a second – stage surgical protocol and 
healing abutments were placed. After optimal gingival 
healing, implants were restored with prosthetic 
abutments. Subjects in the PS group were provided 
with abutments narrower than implants, creating an 
implant-abutment diameter (IAD) mismatch while PM 
group implants were restored with matching 
abutments. The implants were then restored with 
metal – ceramic crowns.  

Marginal bone levels were measured from the top of 
implant to the first observed point of contact between 
the marginal bone and implant (Figure-1) using 
periapical radiograph DIGORA™ Optime DXR-60 
digital intraoral imaging plate system (Soredex, NC, 
USA) with associated imaging software and 
measuring tool SCANORA™. All observations were 
carried out by the principal investigator. To minimize 
intra-operator errors, each measurement was 
performed thrice and a mean value of variables was 
then noted in proforma. Moreover, 20% of the 
measurements were repeated after two weeks and 
intra-class coefficient (ICC) test was used to assess 
intra-rater reliability. A strong correlation value of 0.91 
was achieved, showing high reliability.Radiographic 
evaluation of peri-implant bone levels was made at the 
time of implant placement, at the time of implant 
loading and at 6 months post-loading. Null hypothesis 
for the study stated that no difference exists in mean 
MBL between PS and PM dental implants. Data was 
analyzed using Statistical Package for Social Sciences 
(SPSS) version 24. Descriptive statistics were 
calculated. Mean and standard deviation (SD) was 
calculated for age and implant-abutment diameter 
(IAD) mismatch whereas frequency and percentages 
were reported for gender, implant location (maxilla vs. 
mandible) and type of implant placement (crestal vs 
sub-crestal). Mean difference in MBL between the two 
study groups was compared using Independent 
Samples t – test while Pearson’s correlation was used 
to find any correlation between MBL and IAD 
mismatch. p≤0.05 was considered significant for all 
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statistical tests. Figure-2 highlights the entire step-by-
step process from patient selection to follow-up and 
analysis.  
 

 
Figure-1: Measuring Peri-Implant Marginal Bone Levels On 
Peri-Apical Radiographs 
 

 
Figure-2: Flow Chart Showing The Step-By-Step Process From 
Patient Selection and Enrollment To Follow-Up And Analysis 
 

RESULTS 

Of the thirty subjects, 43.3% (n=13) were male 
and 56.7% (n=17) were females. Mean age of the 
subjects was 50.67±13.16 years (range: 28-72 years). 
Majority i.e., 70% (n=21) implants were placed in the 
mandible and only 30% (n=09) were placed in maxilla. 
The extent of IAD mismatch for the PS group ranged 
from 0.5 mm to 2mm, with a mean of 0.84±0.39 mm. 

Mean difference of MBL between PS and PM 
groups was found to be statistically significant for 
both mesial and distal sites, where by PS implants 
showed a significantly lower MBL (Table I). However, 
no statistically significant difference in mean MBL 
could be observed for gender groups, implant 
location, or type of placement (Table II).  

A moderately strong negative correlation (r = -
0.545, -0.508; p = 0.002, 0.004) was observed between 
extent of IAD mismatch and mean MBL around 
implants, suggesting that MBL decreases with an 

increase in IAD mismatch (Table III). On the contrary, 
a weak correlation of MBL with implant length (r = 
0.261, 0.206; p = 0.163, 0.175) and diameter (r = -0.118, 
0.215; p = 0.536, 0.253) was seen.  
 

Table-I: Comparison Of Peri – Implant Marginal Bone Loss 
Between Platform – Switched And Matched Implants (n=30) 

Bone Loss 
Location 

Study Group 

Number 
of 

Subjects 
(n=30) 

Marginal 
Bone Loss 
Mean ± SD 

(mm) 

Difference 
(PS – PM) 

Mean ± SD 
(mm) 

p-
value 

Mesial 

Platform - 
Switched 

15 0.59 ± 0.40 

- 0.94± 0.92 0.001 
Platform - 
Matched 

15 1.37 ± 0.72 

Distal 

Platform - 
Switched 

15 0.75 ± 0.61 

- 0.90 ± 0.13 0.001 
Platform - 
Matched 

15 1.65 ± 0.74 

 
Table-II: Comparison Of Peri – Implant Marginal Bone Loss 
Between Groups Based On Gender, Implant Location 
(Maxilla vs. Mandible) And Type of Implant Placement 
(crestal vs sub-crestal) 

Location Parameters 
Number of 

Subjects 
(n=30) 

Bone Loss 
Mean ± SD 

(mm) 

p-
value 

Mesial  

Gender 
Male 13 0.97 ± 0.62 

0.92 
Female 17 0.99 ± 0.77 

Jaw 
Maxilla 09 1.08 ± 0.43 

0.50 
Mandible 21 0.93 ± 0.78 

Location in 
bone 

Crestal 05 1.1 ± .41 
0.68 

Sub-crestal 25 0.96 ± 0.74 

Distal  

Gender 
Male 13 1.34 ± 0.93 

0.36 
Female 17 1.06 ± 0.63 

Jaw 
Maxilla 09 1.53 ± 0.75 

0.11 
Mandible 21 1.03 ± 0.75 

Location in 
bone 

Crestal 05 1.28 ± 0.64 
0.75 

Sub-crestal 25 1.16 ± 0.80 

 
Table-III: Correlation between mean marginal bone loss 
(MBL) and extent of implant abutment diameter (IAD) 
mismatch, implant length and implant diameter (n=30)  

Parameter Pearson Correlation Mesial MBL Distal MBL 

Extent of IAD 
Mismatch 

r value - 0.545 - 0.508 

p-value 0.002 0.004 

Implant Length 
r value 0.261 0.206 

p-value 0.163 0.275 

Implant Diameter 
r value -0.118 0.215 

p-value 0.536 0.253 

 

DISCUSSION 

Results of this study reveal that mean difference 
in MBL between the two study groups after 06 months 
of functional loading was statistically significant for 
both mesial and distal aspects (p=.001). These findings 
are comparable to those reported by Gago-Garcia et 
al.3 who reported almost 50% decreased rate of MBL 
for PS implants in comparison to PM implants. Our 
findings are also endorsed by Farronato et al.9 and Lin 
et al.5 who not only reported more bone loss in PM 
implants but also a vertical and horizontal bone gain 
around PS implants. Messias et al.11 also documented 
results favoring the platform-switching concept with 
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observations over a period of 5 years. Similar results 
have also been concluded in a meta-analysis by Mishra 
et al.12 who reported a lower mean MBL around PS 
implants (0.33 ± 0.41 mm) compared to PM implants 
(0.66 ± 0.42 mm). However, contrary results have been 
reported by Meloni et al.10, Bilhan et al.13 and Uraz et 
al.14 who found comparable results of MBL for both PS 
and PM dental implants. This difference may be 
attributed to differences in ethnicity, patient selection 
and surgical protocol followed. 

In the present study, the extent of implant – 
abutment diameter mismatch in the PS group varied 
from 0.5 mm to 2 mm. A moderately strong negative 
correlation was found between the extent of IAD 
mismatch and the ensuing peri – implant MBL 
suggesting that as the IAD mismatch increases, MBL 
around PS implants decreases. Increasing the implant 
– abutment diameter mismatch increases the distance 
between the microgap and the marginal bone. As a 
result, inflammatory infiltrate is confined more 
medially, away from the bony crest which is protected 
against resorption.8 Hence, greater the mismatch, 
greater will be this protective phenomenon. These 
findings are corroborated by Mishra et al.12 who 
reported that MBL around PS implants decreased as 
the IAD mismatch increased. Atieh et al.15 in their 
systematic review and meta – analysis on PS implants 
inferred that favorable effects of PS are evident when 
the mismatch is greater than 0.4 mm. This is largely 
dependent on the implant system used. The system 
used in the present study did not allow switching with 
a mismatch <0.5 mm. 

The present study also did not find any 
statistically significant correlation between MBL and 
implant length or diameter. Amato et al.16 and El-Adl 
et al.17 also reported no significant effect of implant 
length on marginal bone loss around dental implants. 
Cruz et al.18, Park et al.19 and Pesce et al.,20 in their 
respective systematic reviews and meta-analyses, did 
not report any significant difference in MBL between 
narrow diameter and regular diameter implants. The 
length and diameter of a dental implant is selected 
depending upon the volume of bone available. If all 
other factors which may affect MBL are kept constant, 
the risk of bone loss is equal for long/short and 
narrow/wide implants. Exaggerated MBL with short, 
narrow (<3.75 mm) or too wide (≥6mm) may be seen 
in cases of poor treatment planning, that may result in 
poor osseointegration due to reduced bone-implant 

contact, occlusal overloading or a stress-shielding 
effect.21,22  

Strengths of this study include an attempt to 
eliminate or minimize confounding factors that seem 
to influence peri – implant MBL and affected the 
quality of previously conducted studies. All 
participants were either non – diabetic or had a strict 
glycemic control with HbA1c levels <6.5. All subjects 
were strictly non – smokers, non – alcoholics, had no 
parafunctional habits, maintained a good oral hygiene 
and did not have a history of any periodontal disease. 
All patients had sufficient bone height and width to 
allow implant placement as well as a mucosal 
thickness >2 mm at the prospective implant site. 

To minimize chances of heterogeneity, all 
subjects were provided with dental implants of the 
same design with identical macro and micro 
topography and surface treatments. Implant size i.e., 
length and diameter were selected individually for 
each patient as governed by the apico – occlusal 
height, mesio – distal length and bucco – lingual width 
at the site of implant placement. Majority of the 
implants were placed subcrestally using a two – stage 
surgical technique. Although it is thought that sub – 
crestal implant placement may exaggerate vertical 
bone resorption, studies have reported otherwise.23 
Therefore, sub - crestal implant placement was 
favored. The patients neither required nor were 
provided with any bone grafts. Implants were restored 
following a delayed – loading protocol and fixed 
dental prostheses were provided. Standardized digital 
radiographs were used to assess vertical bone loss. 

The study also presents certain limitations. 
Double – blinding was not possible since it involved 
radiographical analysis of bone levels. This, however, 
has been a limitation of all such radiograph – based 
studies and does not seem to affect the study results. 
Random allocation was also not applied since patients 
required individualized treatment planning. 
Intervention was decided after careful clinical and 
radiological evaluation of patients. Those deemed at 
an increased risk of bone loss were favored for PS 
concept. Moreover, only mesial and distal bone levels 
were assessed while buccal and lingual bone levels 
were not catered for. This is an inherent limitation of 2 
– dimensional periapical radiographs and can only be 
overcome if conventional or cone beam CT images are 
used which come with additional expenses and 
exposure to radiation. Also, bone levels were 
measured in only one dimension i.e., vertical. 
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Horizontal bone loss was not assessed which again 
required CT images. It has been suggested that PS can 
affect both vertical and horizontal bone levels by 
increasing the distance between inflammatory cell 
infiltrate and alveolar crest.12,15 Future studies 
addressing these limitations are suggested. 

The results of this study favor platform – 
switching for reducing peri – implant MBL. It, 
however, needs to be emphasized that reduced MBL 
around implants cannot be ascribed wholly to 
platform – switching concept. Peri – implant MBL is a 
complex phenomenon and the responsibility to 
confine this loss lies equally with the dentist and the 
patient. Negligence on part of either responsible 
parties will severely undermine the efforts made by 
the other. Hence, a close cooperation between the 
dentist and the patient is mandatory. 

CONCLUSION 

Dental implants with platform – switched abutments 
showed significantly less mean marginal bone loss on mesial 
and distal aspects as compared to dental implants with 
platform – matched abutments. No statistically significant 
difference was observed in mean MBL between males and 
females. A moderate negative linear correlation existed 
between marginal bone loss around dental implants and the 
extent of implant – abutment diameter mismatch. 

Conflict of Interest: None. 

Funding Source: None. 

Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

DAK & AA: Data acquisition, data analysis, critical review, 
approval of the final version to be published. 

AA: Study design, data interpretation, drafting the 
manuscript, critical review, approval of the final version to 
be published. 

Authors agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Raco A, Murro B D, Passarelli P C, D'addona A, Pilloni A, 
Marini L, et al. Long-term clinical and radiographic analysis of 
platform matching and platform switching implants in the 
esthetic zone: A retrospective cohort study. Appl Sci 
2023;13(1):661.  
https://doi.org/10.3390/app13010661  

2. Branemark P I, Hansson B O, Adell R, Breine U, Lindstrom J, 
Hallen O, et al. Osseointegrated implants in the treatment of the 
edentulous jaw. Experience from a 10-year period. Scand J Plast 
Reconstr Surg Suppl 1977;16:1-132  
https://pubmed.ncbi.nlm.nih.gov/356184/  

3. Gago-García A, Barrilero-Martín C, Petrakakis P, De Elio-
Oliveros J, Del Canto-Pingarrón M, Alobera-Gracia MÁ, et al. 
Implant-prosthetic Rehabilitation with and without Platform 
Switching: A Retrospective Clinical Cohort Study. J Contemp 
Dent Pract 2021;22(9):1041-1047.  
https://doi.org/10.5005/jp-journals-10024-3181  

4.  Tomar S, Saxena D, Kaur N. Marginal bone loss around 
implants with platform switching and platform matched 
connection: A systematic review. J Prosthet Dent 2023;S0022-
3913(23):622-624. 
https://doi.org/10.1016/j.prosdent.2023.09.009  

5. Lin H-K, Lin J C-Y, Pan Y-H, Salamanca E, Chang Y-T, Hsu Y-S, 
et al. Peri-implant marginal bone changes around dental 
implants with platform-switched and platform-matched 
abutments: A retrospective 5-year radiographic evaluation. J 
Pers Med 2022;12(8):1226. 
https://doi.org/10.3390/jpm12081226  

6. Lazzara R J, Porter S S. Platform switching: A new concept in 
implant dentistry for controlling post-restorative crestal bone 
levels. Int J Periodontics Restorative Dent 2006;26(1):09-17.  
https://pubmed.ncbi.nlm.nih.gov/16515092/  

7. Liu S, Tang C, Yu J, Dai W, Bao. Y., Hu D. The effect of platform 
switching on stress distribution in implants and periimplant 
bone studied by nonlinear finite element analysis. J Prosthet 
Dent 2014;112:1111-1118.  
https://doi.org/10.1016/j.prosdent.2014.04.017  

8. Juan-Montesinos A, Agustín-Panadero R, Solá-Ruiz M F, Marco-
Pitarch R, Montiel-Company J M, Fons-Badal C. Comparative 
study by systematic review and meta-analysis of the peri-
implant effect of two types of platforms: Platform-switching 
versus conventional platforms. J Clin Med 2022;11(6):1743.  
https://doi.org/10.3390/jcm11061743  

9. Farronato D, Manfredini M, Farronato M, Pasini P M, Orsina A 
A, Lops D. Behavior of soft tissue around platform-switched 
implants and non-platform-switched implants: A comparative 
three-year clinical study. J Clin Med 2021;10(13):2955. 
 https://doi.org/10.3390/jcm10132955  

10. Meloni S M, Lumbau A, Baldoni E, Pisano M, Spano G, 
Massarelli O, et al. Platform switching versus regular platform 
single implants: 5-year post-loading results from a randomised 
controlled trial. Int J Oral Implantol 2020;13(1):43-52.  

11. Messias A, Rocha S, Wagner W, Wiltfang J, Moergel M, Behrens 
E, et al. Peri-implant marginal bone loss reduction with 
platform-switching components: 5-Year post-loading results of 
an equivalence randomized clinical trial. J Clin Periodontol. 
2019;46(6):678-687. https://doi.org/10.1111/jcpe.13119  

12. Mishra S K, Gaddale R, Sonnahalli N K, Chowdhary R. 
Platform-switching concept in dental implants: A systematic 
review and meta-analysis of randomized controlled trials with a 
minimum follow-up of 3 years. Int J Oral Maxillofac Implants 
2021;36(5):e97-e109. https://doi.org/10.11607/jomi.8911  

13. Bilhan H, Erdogan O, Geçkili O, Bilgin T. Comparison of 
Marginal Bone Levels Around Tissue-Level Implants with 
Platform-Matched and Bone-Level Implants with Platform-
Switching Connections: 1-Year Results of a Prospective Cohort 
Study with a Split-Mouth Design. Int J Oral Maxillofac Implants 
2021;36(5):945-51.  
https://doi.org/10.11607/jomi.8891  

14. Uraz A, Isler S C, Cula S, Tunc S, Yalim M, Cetiner D. Platform-
switched implants vs platform-matched implants placed in 
different implant-abutment interface positions: A prospective 
randomized clinical and microbiological study. Clin Implant 
Dent Relat Res 2020;22(1):59-68.  
https://doi.org/10.1111/cid.12873  

https://doi.org/10.3390/app13010661
https://pubmed.ncbi.nlm.nih.gov/356184/
https://doi.org/10.5005/jp-journals-10024-3181
https://doi.org/10.1016/j.prosdent.2023.09.009
https://doi.org/10.3390/jpm12081226
https://pubmed.ncbi.nlm.nih.gov/16515092/
https://doi.org/10.1016/j.prosdent.2014.04.017
https://doi.org/10.3390/jcm11061743
https://doi.org/10.3390/jcm10132955
https://doi.org/10.1111/jcpe.13119
https://doi.org/10.11607/jomi.8911
https://doi.org/10.11607/jomi.8891
https://doi.org/10.1111/cid.12873


Peri-Implant Bone Levels 

Pak Armed Forces Med J 2026; 76(SUPPL-10):S1612 

15. Atieh M A, Ibrahim H M, Atieh A H. Platform Switching for 
Marginal Bone Preservation Around Dental Implants: A 
Systematic Review and Meta-Analysis. J Periodontol 
2010;81(10):1350-66.  
https://doi.org/10.1902/jop.2010.100232  

16. Amato F, Polara G, Spedicato G A. Immediate loading of fixed 
partial dental prostheses on extra-short and short implants in 
patients with severe atrophy of the posterior maxilla or 
mandible: An up-to-4-year clinical study. Int J Oral Maxillofac 
Implants 2020;35(3):607-615. 
https://doi.org/10.11607/jomi.7943  

17. El-Adl N M, Sholkamy H M, Emara A S. 1-year post-loading of 
short and ultrashort implants in posterior mandibular and 
maxillary regions. Open Access Maced J Med Sci 2021;9(D):264-
269. https://doi.org/10.3889/oamjms.2021.7237  

18. Cruz R S, Lemos C a A, De Batista V E S, Yogui F C, Oliveira H F 
F, Verri F R. Narrow diameter implants versus regular-diameter 
implants for rehabilitation of the anterior region: a systematic 
review and meta-analysis. Int J Oral Maxillofac Surg 
2021;50(5):674-682.  
https://doi.org/10.1016/j.ijom.2020.10.001  

19. Park J H, Shin S W, Lee J Y. Narrow-diameter versus regular-
diameter dental implants for mandibular overdentures: A 
systematic review and meta-analysis. J Prosthodont 
2023;32(8):669-678. https://doi.org/10.1111/jopr.13726  

20. Pesce P, Del Fabbro M, Modenese L, Sandron S, Francetti L, Isola 
G, et al. Influence of implant diameter on implant survival rate 
and clinical outcomes in the posterior area: a systematic review 
and meta-analysis. BMC Oral Health. 2023;23(1):235.  
https://doi.org/10.1186/s12903-023-02962-8  

21. Kowalski J, Lapinska B, Nissan J, Lukomska-Szymanska M. 
Factors Influencing Marginal Bone Loss around Dental Implants: 
A Narrative Review. Coatings 2021;11(7):865. 
https://doi.org/10.3390/coatings11070865  

22. Misch CE. Implant Body Size: A Biomechanical and Esthetic 
Rationale. Contemporary Implant Dentistry. ed. 3rd, Missouri: 
Mosby; 2008.  

23. Cruz RS, De Luna Gomes JM, Fernandes E Oliveira HF, Pellizzer 
EP, Verri FR. Clinical comparison between crestal and subcrestal 
dental implants: A systematic review and meta-analysis. J 
Prosthet Dent. 2022;127(3):408-417. 
https://doi.org/10.1016/j.prosdent.2020.11.003  

 

 

https://doi.org/10.1902/jop.2010.100232
https://doi.org/10.11607/jomi.7943
https://doi.org/10.3889/oamjms.2021.7237
https://doi.org/10.1016/j.ijom.2020.10.001
https://doi.org/10.1111/jopr.13726
https://doi.org/10.1186/s12903-023-02962-8
https://doi.org/10.3390/coatings11070865
https://doi.org/10.1016/j.prosdent.2020.11.003

