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Title LONG-TERM SERIES OF CUSTOM-BONE HYDROXYAPATITE CRANIOPLASTY: 

OUTCOMES AND SURVIVAL AT 15 YEARS 
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Simone Catapano, Luca Vaienti, Giuseppe Emmanuele Umana, Marco Fricia, 
Nicola Zingaretti, Bruno Zanotti. 

Study type Case series 

Product type Cranioplasty with a custom-made hydroxyapatite implant (CustomBone Service 
- CBS).  

Objective(s) The aim of our article is to evaluate the safety and performance of HA 
cranioplasty through a retrospective study conducted at two centres with 
extended follow-up of up to 15 years.  

Primary and Secondary 
endpoints 

 The primary endpoint was to evaluate prosthesis survival and 
explantation rates.  

 Secondary endpoints included the incidence of adverse events and the 
rate of surgical revision. 

PATIENTS AND METHODS 

December 2001 and December 2008. We conducted a retrospective study of a case series of 101 adult and 
paediatric patients who received custom-made HA implants after craniotomy for various reasons.  

RESULTS 

All patients were initially evaluated 30 days after CP, with subsequent follow-ups at 6 months, 12 months, 24 
months, and then at 3, 4, 5, 10, and 15 years. Major complications requiring explantation were observed in 9 
patients: The reasons for explantation were as follows: 3 cases of infection, 2 cases of tumour recurrence, 2 
cases of fracture, 1 case of cicatrial retraction, 1 case of cerebral haemorrhage. Minor complications occurred 
in 10 cases and resolved without the need for explantation of the HA prosthesis. At the 15-year follow-up, 
radiographic and clinical evaluations of 41 patients confirmed optimal results, with complete and stable 
integration of the implant into the surrounding bone and no significant resorption or migration. 

Figure 1 Kaplan-Meier 
survival curve showing the 
probability of survival over 
15years for patients who 
underwent cranioplasty with 
custom-made HA prostheses. 
The curve starts at 100% and 
falls to approximately 88% at 
15 years, indicating good 
long-term outcomes. 
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Major complications 

In all cases, the complications appeared to be related to the surgical 
procedure rather than the device used in CP. The mean time from CP to major 
complication was 38 months (range 0-107 months), with a median of 33 
months. Of the patients who required prosthesis explantation due to 
complications, 4 received the HA backup CP and 1 patient received a 
prosthesis made from a different material. Of those requiring explantation, 3 
were second-line patients due to Custom Bone prosthesis failure, representing 
33.3% of the major complication population and 4.95% of the general 
population. 

Conclusions  This study provides a comprehensive long-term evaluation of custom HA CP, 
providing valuable insight into its efficacy and safety over a 15-year follow-up 
period. Our findings support the viability of HA as a material for cranial 
reconstruction, demonstrating a high prosthesis survival rate with stable 
integration in the majority of patients 

POINTS OF STRENGHTNESS 
 

1) Safe and Effective; 

2) Low Infection Rate; 

3) This study represents one of the most comprehensive and long-term analyses available and provides 
important insights into the efficacy of this material in clinical practice. 

POINTS TO STRESS  

 

4) Careful surgical planning and handling. 

 


