| Aljtomating Virtual Dental Implant Placement: Can Al Match CIinicaI_Expertise?

Bahaaeldeen M. Elgarba’-2, Rocharles Cavalcante Fontenele'-3, Eslam Abdelwahab Dawood'?, Pierre Lahoud'#, Jan Meeus®, Reinhilde Jacobs'®

IMPATH

1 OMFS-IMPATH Research Group & Department of Oral and Maxillofacial Surgery, KU Leuven, Leuven, Belgium. 2 Department of Prosthodontics, Tanta University, Tanta, Egypt. 3 Department of Stomatology, Public Health and Forensic Dentistry, University of Sdo Paulo (USP), Ribeirdo Preto,
Brazil. 4 Division of Periodontology and Oral Microbiology, KU Leuven, Leuven, Belgium. 5 Department of Oral and Maxillofacial Surgery, KU Leuven, Leuven, Belgium. 6 Department of Dental Medicine, Karolinska Institute, Stockholm, Sweden.

T

oQ’Le(zt’we

) ArthicLaL ) g Missing (pre)molar
intelligence intelligence l Buccal Lingual
(AL) (H1) ,om Hi-placed plant At-planned tmplant
o7 \“ (Actual placed by expert)  (planned by Relu” creator)
e N =

9 % :Q" 0! Results e

g S e Table 1, Al performance n mplant Location § dimension selection
Clinieal success relies on proper planning B . == [ Hi-placed ] Atplonnedl || Hiplanned | pvoiue |
BUT 3 | mplant Location § Time Planning —
2 eant
" { { { { consistenc
Traditlonal wov hﬂow dimension selection  co V\,squ:tbow 0 ¢ 5 7343 6.3:4.1 6.9:3.7 0.98
. Metho ds. Buccal bone thickness (mm 2.7x1.5 2.5:1.5 2.5%1.5 0.94
\ T Lingual bone thickness (mm 1.8£0.9 1.9%1.1 1.7£1.1 0.79
5@ Ethical AP‘PYO\/QL (see447) UZ, Leuven, BeL@iMV\@ Crestal bone height (mm) 1£0.9 1.2£0.5 1.2£0.5 0.15
ﬁ Distance to mandibular canal (mm) 5.3+1.8 5.7£1.7 5.8+1.7 0.23
g ﬂ *Q\ 1- S'WLQLC WLT,SS'W\@ mandioula Y<P re) wolar Implant diameter (mm) 4.3+0.3 4.3+0.4 4.3:+0.3 0.35
clinteal SpeciaLists' Tivwe o W ) p g 9.7+1.3 9.8:13 9.9+1.2 0.74
vaﬁabiLLtg collaboration GOVLSMVWP‘ELDVL CRCT + | O.; 2- Pre- and post-operative CBCT Sp=standard deviation, mm=wmillineter, *=degree
(W=20) - No Augumentation/motion artifacts No statistically significant difference between Al-planned tmplants

Al in presurgical implant planning

CBRCT CRCT + l0S Virtual ’LmPLavdc

o 9 Segwentation  registration placement

M NI \'/WVW\'\ s 7 7 7

(e clinieal validation of Al for
k=4 f g virtual implant placement o

Voxel-based
registration
Preoperative CBCT Postoperative CBCT
\ Impor‘c Y,

rew

virtual patlent creator platform

and those planned and placed by experts

Table 2, cowsistewag meetrics: Al vs, HE planning

Al 10X fﬂStEY thawn deviation (mm)

experts (P <0,05) 0.00£0.00 0.7:0.26 <0.05

n this first evaluation of Al-driven tmplant planning versus Ht
planning and placement, the Al-based virtual planning approach
demonstrated clinically acceptable performance while significantly
outperforming experts in planning efficlency and consistency
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