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dition of �`-PPi may be critical for prolonging resorption 
rate, allowing sufficient time for coupled bone formation 
to occur, and thereby realizing the implant’s potential for 
bioactivity. This is supported by recent publications dem­
onstrating the regulatory role of �`-PPi on bone turnover 
based on controlling differentiation of osteoclast and os­
teoblast progenitor cells.10,16

The 18F-fluoride PET/CT scans were used to refine 
localization of bone growth. The images revealed bone 
formation within the entire implant site, as well as in the 
central part of the implant. This indicates that the ceramic 
tiles may possess osteoinductive qualities because the 
tiles are separated from one another and are distally lo­
cated from host bone. A particularly strong PET signal 
appeared in the anterior part of the reconstruction area, 
located within the frontal bone. The enhanced signal ante­
riorly may be explained by preclinical experiments dem­
onstrating neural crest-derived frontal bone with a higher 
bone healing capacity as compared with parietal or tem­
poral bones.18

Conclusions
On the basis of our experience with a severely in­

jured and therapy-resistant patient, we have demonstrated 
successful cranial repair and healing by using a ceramic 
implant with a defined calcium phosphate composition. 
The follow-up duration was more than 30 months with­
out clinical drawbacks. We believe that bone regeneration 
induced by the bioactive implant provides a permanent re­

construction solution to the patient, thus diminishing the 
future risks of complications related to conventional meth­
ods, such as autologous bone grafts and inert alloplastic 
implants. The bioactive implant may represent a novel 
technique to induce ossification and healing of compli­
cated bone defects within the craniofacial field, and more 
generally, in orthopedics. A case series with patients who 
suffered from conventional cranial implant or bone flap 
failures is in the planning stage. Moreover, a prospective 
study for cranial repair following decompressive craniec­
tomy will be performed, in which the ceramic implant is 
compared with treatment with a preserved bone flap, the 
gold standard treatment, with a complication rate as high 
as 18%–25%.6,8,9
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FIG. 3. A combined PET/CT examination was performed to assess bone growth within the implant. The CT scans (A), 18F-
fluoride PET scans (B), and combined PET/CT scans (C) illustrate 2 representative axial sections from a patient with a cranial de-
fect reconstructed with the mosaic device 27 months earlier. Arrows indicate borders of the implant. The PET images show bone 
activity within the entire implant, similar to adjacent cranial bone, and with intensified activity in the frontal part of the implant. 
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