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prosthetic protocols,1 implants are now placed via either 
immediate2–4 or delayed approaches and subsequently  
used to support dentures, crowns and/or bridges (fixed 
partial dentures) to address partial edentulism in all parts 
of the mouth. Often, extraction of a molar with the inten-
tion of replacing it with an implant-supported crown is 
achieved via a delayed protocol due involving placement 
of a bone graft to preserve the morphology of the alveolar 
ridge.5 In other situations, the walls of the socket are not 
intact, requiring an actual guided bone augmentation 
procedure to re-establish sufficient volume for implant 
placement. Both approaches typically yield a flat crestal 
bone profile that does not restore the normal osseous 
architecture present around healthy teeth. This, in part, 
contributes to less-than-ideal aesthetic results and crestal 
bone resorption. 

The morphology of the portion of natural teeth that is po-
sitioned between the bone crest and gingival margin 
(transition zone) is highly variable, ranging from the rather 
simple ovoid shape of mandibular incisors to the highly 
complex rhomboidal shape of maxillary molars. With the 
implants in use today, dentists and laboratory technicians 
must reproduce this aspect of a tooth with the starting 
point being the round symmetrical platform of the fixture, 
in essence, attempting to “fit a square peg into a round 
hole”. This necessitates a supracrestal soft-tissue thick-
ness of 3 to 4 mm to facilitate development of an appro-
priate emergence profile for the future crown. It is critical 
to consider this in the context of the biologic width asso-
ciated with implant-supported restorations, which also 

typically varies from 3 to 4 mm. If the supracrestal soft 
tissue is thinner and the implant is placed at the bone 
crest, remodelling of the bone occurs to naturally re- 
establish the biologic width while simultaneously provid-
ing sufficient soft-tissue thickness for restorative pur-
poses. Alternatively, clinicians will artificially provide space 
for reformation of the biologic width by placing the im-
plant subcrestally. This can lead to additional bone re-
modelling such that an infra-bony defect develops around 
the implant that is then subject to further breakdown. Fur-
thermore, this results in the abutment–implant interface 
being positioned subcrestally and it is well established 
that a zone of inflamed connective tissue can form in this 
area.6 Thus, to provide sufficient space for the biologic 
width and tissue thickness for the emergence profile of 
the crown, a clinician could be creating a scenario that is 
highly susceptible to future crestal bone loss.

In this case report we describe a novel approach to re-
placing mandibular molars with a customised tooth-
shaped implant that positions the abutment–implant in-
terface supracrestally. The design of this implant will 
facilitate immediate placement in molar sockets, minimise 
the extent of crestal bone loss and yield highly aesthetic 
results.

Case report

A 70-year-old male physician with a non-contributory 
medical history presented with a compromised mandib-
ular right first molar (#30) that was deemed to have a 

Figs. 2a–f: Provisionalisation of the zirconium implant. Healthy peri-implant soft tissues six months after implant placement (a). Scanned digital impression (b). 

3D-printed model derived from digital impression (c). Block carving of provisional crown (d). Provisional restoration cemented in place (e). 3D-printed model 

derived from digital scan of the provisional restoration (f).
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Abstract

To reduce the overall treatment time required for replace-
ment of a tooth with an implant-supported crown, clini-
cians will place the fixture immediately after an extraction. 
Under appropriate circumstances, especially in the ante-
rior aspects of the jaws, this approach yields highly pre-
dictable functional and aesthetic results. In the posterior 
areas of the jaws, the anatomy of roots often compro-
mises the available volume of bone to the extent that it is 
not possible to achieve primary stability of an immediately 
placed implant. To circumvent this issue, a customised 
two-piece implant system was designed in which the 
shape of the intraosseous component corresponds to 
the actual anatomy of the extracted tooth. The case re-
port describes the implant and illustrates how it can be 
immediately placed following extraction of a mandibular 
molar that had a hopeless prognosis.

Introduction

Although initially intended to support mandibular fixed 
full-arch restorations by following very rigid surgical and 

Digitally customised asymmetrical 
zirconium dental implant
Replacement of a mandibular molar—Surgical 
and prosthetic aspects

Figs. 1a–d: Extraction of tooth #30 and placement of customised zirconium implant. Radiograph demonstrating periapical pathology on #30 (a). Hemisection 

of #30 to facilitate minimally traumatic extraction (b). Extraction socket with intact buccal alveolar bone (c). Zirconium implant in place demonstrating imme-

diate support of adjacent peri-implant soft tissues (d).
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