
PEEK-OPTIMA™ Natural Polymer 
For patient-specific cranio- 
maxillofacial (CMF) implants

PEEK-OPTIMA Natural polymer paving the way 
for custom CMF implants

	 Can be used in large complex reconstruction 
cases following trauma, cancer or infection

	 Better patient outcomes with comparable1 
overall costs versus other materials

	 Shorter operating room time, surgical ward 
and ICU stay2,3

MATERIAL BENEFITSTECHNOLOGY OVERVIEW CLINICAL EVIDENCE 

Beneficial patient outcomes compared to metal

	 Lower complication rates13,19 

	 Lower implant failure rates19

	 Brain function improvement14

	 Cosmetic satisfaction14

*Increased odds ratio over PEEK cranioplasty group *p<0.05

Benefits of custom PEEK-OPTIMA Natural implants

	 High aesthetic outcomes and patient satisfaction5-9

	 Good outcomes in large or complex defects10

	 Radiotherapy can be used in oncology cases7

	 Significantly lower complication rates compared to 
autologous bone2

Challenges with other material options

Autologous bone

	 Non-customizable using patient’s own bone 

	 Store in abdominal cavity or freeze prior to second 
surgery

	 Potential for bone resorption resulting in less than 
ideal aesthetics often leading to a second surgery11

Poly-methyl-methacrylate (PMMA)

	 Exothermic curing process raising potential for 
thermal necrosis12

Titanium (mesh or plate)

	 Challenges with implant exposure13,14 temperature 
sensitivity15 and artifact generation on MRI16

	 Association between some forms of metal 
hypersensitivity and higher rates of titanium plate 
exposure17

Lower post-operative complications and implant 
failures with PEEK implants18

Unique attributes for custom cranioplasty

	 Light-weight, non-metallic alternative to 
titanium

	 Modulus similar to bone

	 Reduced stress shielding

	 Strong, especially beneficial in the frontal 
bone region, prone to impact

	 Compatible with CAD/CAM milling processes, 
for a more precise implant fixation, while 
still allowing intra-operative fine-tuning of 
contours

	 Can withstand multiple steam sterilization 
cycles

	 Radiolucent and artifact-free imaging on 
CT and MRI, facilitating post-operative 
monitoring

	 Permeable to ultrasound, allowing 
visualization of intracranial parenchymal and 
vascular structures4

Custom cranial 
plate made from 
PEEK-OPTIMA 
Natural. This 
product is not 
available for 
distribution and 
implantation, 
worldwide.

Complication and cranioplasty implant failure rates19

Brain function improvement, cosmetic satisfaction 
and overall lower complication rates14

PEEK vs.  
Autologous Bone

PEEK vs.  
Titanium

PEEK Autologous  
Bone PEEK Titanium

Complication  
rates

0% 37.0% 16.7% 30.1%

7.69-fold* 7.87-fold*

Implant  
failure  
rates

0% 10.9% 8.3% 26.5%

1.74-fold* 5.88-fold*

PEEK-OPTIMA 
Natural Titanium Titanium + 

Acrylic

Complication 
rates 0% 80% 43%

Implant 
Failure rates 0% 60% 43%

PEEK-OPTIMA Natural Titanium

Brain function  
improvement 25.3% 10.9%*

Cosmetic 
satisfaction 94.7% 80.9%*

Complications

Overall  
complication rate 17.3% 31.8%*

Post-operative new 
epilepsy episodes 4.0% 18.2%*

Post-operative  
implant exposure 1.3% 9.1%*

Surgical site 
infections 2.7% 6.4%

Post-operative  
hematoma 4.0% 7.3%

Subgaleal effusion 8.0% 10.9%

Re-operation rates 1.3% 10.0%*



For further information call us toll free at 866-INVIBIO or +44 (0)1253 898000 or please visit our website at:

Invibio.com
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Victrex plc and/or its group companies (Victrex plc) believes that the information contained in this document is an accurate description of the typical characteristics and/or uses of the product(s) and is based on information that we believe is reliable. However, 
it is provided for information only. It is not intended to amount to advice on which you should rely and should not be construed as, or used as a substitute for, professional medical advice or other professional or specialist advice. In particular, it is the customer’s 
responsibility to thoroughly test the product in each specific application to determine its performance, efficacy, and safety for each end-use product, device or other application. Suggestions of product uses should not be taken as inducements to infringe any particular 
patent. Mention of a product in this document is not a guarantee of its availability.

Victrex plc reserves the right to modify products, specifications and/or packaging as part of a continuous program of product development. Victrex plc makes no warranties, express or implied, including, without limitation, a warranty of fitness for a particular purpose 
or of intellectual property non-infringement, including but not limited to patent non-infringement, which are expressly disclaimed, whether express or implied, in fact or by law.

Further, Victrex plc makes no warranty to your customers or agents and has not authorized anyone to make any representation or warranty other than as provided above. Victrex plc shall in no event be liable for any general, indirect, special, consequential, punitive, 
incidental or similar damages, or any damages for harm to business, lost profits or lost savings, even if Victrex has been advised of the possibility of such damages regardless of the form of action. The foregoing does not seek to affect any liability (including to individual 
consumers) which cannot be excluded or limited under any applicable law.

Supporting information is available on request for claims referenced in this document.
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