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Background

Crestal peri-implant bone loss may involve multiple factors, including inflammatory response due to biofilm and mechanical
consequences related to restoration. Discrepancies between horizontal crown width and implant diameter can create large
subgingival spaces which may accumulate bacteria and pose a cleansing challenge, resulting in an inflammatory lesion which
can progress into peri-implantitis. Wider crowns present a greater occlusal table upon which to receive non-axial loading
forces, causing more mechanical stress to peri-implant bone. The aim of this study is to evaluate the effect of horizontal
crown width to implant diameter ratio on peri-implantitis which may elucidate a new perspective on peri-implantitis risk
factors.

This retrospective radiographic study was approved by the Harvard Medical School IRB (IRB21- 0365). Implants restored as
single crowns with adjacent natural teeth on both sides and radiographs at prosthetic loading (T1) and at least two years
nost-loading (T2) were included. Radiographic measurements were made for implant dimensions, crown dimensions, root
oroximity, and bone levels at both time points. Measurements were analyzed to evaluate whether there is an association
oetween implant diameter, mesio-distal crown width, mesial and distal dimension of crown, and root proximity and peri-
implant bone loss from T1 to T2. Statistical analysis was performed using the Pearson correlation test at p < 0.05 level.

A) Mesial implant to root proximity
B) Distal implant to root proximity
C) Mesial width of crown from midline of implant
D) Distal width of crown from midline of implant
E) Implant diameter
F) Initial implant platform to mesial bone level
f) Follow-up implant platform to mesial bone level
G) Initial implant platform to distal bone level
g) Follow-up implant platform to distal bone level

The above measurements are utilized to perform the
following calculations.

C + D = Mesio-distal crown width

C - (E/2) = Mesial dimension of crown

D - (E/2) = Distal dimension of crown

f - F = Mesial marginal bone loss

g - G = Distal marginal bone loss

Left: Baseline radiograph (T1)
Right: Follow-up radiograph (T2)
Dotted blue line: Line drawn through midline of implant parallel to the long axis of the implant.
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Results

A total of 23 implants meeting inclusion and exclusion criteria were included in this preliminary evaluation. There was no
significant correlation between implant diameter (r=0.152, p=0.489), mesio-distal crown width (r=0.240, p=0.271), or crown
width to implant diameter ratio (r=0.219, p=0.314) and marginal bone loss. No significant correlation was found between
mesial dimension of crown (r=0.240, p=0.271) and mesial root proximity (r=-0.030, p=0.893) and mesial marginal bone loss or
distal dimension of crown (r=0.307, p=0.154) and distal root proximity (r=0.003, p=0.988) and distal marginal bone loss.

Correlation with overall marginal bone loss r p-value

Implant length -0.070 |0.751

Implant diameter 0.152 |0.489

Mesio-distal crown width 0.240 |0.271

Crown width to implant diameter ratio 0.219 |0.314

Correlation with mesial marginal bone loss r p-value

Mesial dimension of crown 0.240 |0.271

Mesial root proximity -0.030 1]0.893

Correlation with distal marginal bone loss r p-value

Distal dimension of crown 0.003 |0.988

Distal root proximity 0.307 |0.154

Conclusion

In this preliminary study, there was no evidence to support the hypothesis that horizontal crown to implant diameter ratio or
root proximity is associated with peri-implantitis. This study is ongoing, and a larger sample size is currently being recorded
and will be analyzed to elucidate potential effects of the implant and restoration relationship on peri-implantitis.
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