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3D PRINTED
CUSTOM
IMPLANTS
Cranioplasty

intro
Why might a doctor recommend a cranioplasty?
Cranioplasty might be performed for any of the following
reasons:
Protection: In certain places, a cranial defect can leave the
brain vulnerable to damage.
Function: Cranioplasty may improve neurological function for
some patients. In some instances, a customized cranial
implant is designed ahead of time to help the surgeon obtain
an ideal shape and outcome, as well as to house embedded
neuro technologies.
Aesthetics: A noticeable skull defect can affect a patient’s
appearance and confidence.
Headaches: Cranioplasty can reduce headaches due to
previous surgery or injury.

Mizar designs custom 3d cranioplasties made of
Titanium and PEEK.

Titanium
Mizar has EBM technology with the Arcam Q10
machine with the possibility of manufacturing
with Titanium powder, specifically with the
Ti6Al4V alloy.
This metallic material, like PEEK material, is a
low-weight material, but failing that, it is not a
radiolucent material

Titanium
The design of the implant would be
done in the same way, respecting the
shapes, thicknesses or sizes that each
implant may have. In this case, being
a metal, what would vary is the surface
finish of the implant. Mizar has two
types of surface finish that can be;
matte finish or mirror finish. In this
case, the surface finish that the
implant must have is prescribed by the
doctor making the request. Being able
to be the two feasible surface finishes
in any type of design.

PEEK
Regarding the PEEK (polyetheretherketone)
material, Mizar is able to manufacture custom
cranial implants in this material with CNC
technology.
PEEK is a thermoplastic polymer that maintains
its mechanical properties at high temperatures.
This material has a low weight and, in turn, is a
transparent radius, so that after implantation, Xrays and MRIs are not affected.

PEEK
The PEEK used by Mizar Health is the PEEK-OPTIMA®
Natural polymer from Invibio.
It has been increasingly used in custom implants for patients
due to the need for larger repairs with a high degree of
complexity. Custom implants for cranioplasty and maxillofacial
patients offer advantages over other typical cranioplasty and
maxillofacial and maxillofacial materials, such as titanium, in
terms of radiolucency, ease of fixation and lack of thermal
conductivity. PEEK-OPTIMA is biocompatible and therefore
has no detrimental effect on the tissue surrounding the
implant.
Both PEEK and Titanium resist forces greater than those
capable of causing a skull fracture. However, PEEK can
provide better protection to the surrounding bone in trauma
cases after cranioplasty and maxillofacial surgery.

the solution
In Mizar we work together the clinician for a
planning of the surgical procedure and the design
of the implant.
The entire manufacturing process is controlled by
the own biomedical engineer who has made the
design.
Supplied with a biomodel to check the perfect fit.

the product
When planning surgery, Mizar can also provide surgical
guides to make different cuts for subsequent placement of
the custom implant in its exact position.
These surgical guides are intended to guide the cuts to be
made before placing the implant, with this guidance a more
exact and precise cut is guaranteed and in turn reduces
operating room time as they are previously planned cuts
and their simple use.
These surgical cutting guides are designed based on the
images of the patient and using the same design tools that
are used to design the implant. These guides are made of a
plastic material (PA2200), biocompatible and sterilizable by
gas plasma, by ethylene oxide or any low-temperature
sterilization method.

the solution
American Association of Oral and
Maxillofacial Surgeons / Cranioplasty
with custom-made implants:
Conclusions: The custom-made
implants for cranioplasty showed a
significant improvement in morphology.
The implants may be very useful for
repairing large and complex-shaped
cranial defects. The technique may be
useful for the bone reconstruction of
other sites.

the solution
Open Journal of Modern Neurosurgery,/ Cranioplasty of Calvarial Skull Defects: A
Comparative Study between Using Three Dimensional Custom-Made
Cranioprostheses versus Hand-Made Bone Cement in Restoring Skull Configuration
Conclusion:
Cranioplasty using prefabricated 3D custom-made implants gives better results than using
bone cement in the reconstruction of calvarial skull defects despite their different etiologies.
Prefabricated 3D custom-made implants provide shorter operative time and less rate of
complication than bone cement flaps. There is a statistically significant difference in
functional restoration of the skull shape and cranial protection with better outcome after
using 3D custom-made implants. So the procedure is recommended for repairing large and
complex-shaped cranial defects. While there is no statistically significant difference between
our study groups regarding cosmetic outcome

improvements
The reduction of surgical times
minimizes the possibility of
infection.
Excellent fit in critical areas of the
skull and facial massif.
High mechanical resistance.
Optimal aesthetic result.
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