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The imaging characteristics of PEEK-OPTIMA™ UltraReinforced offer numerous benefits intraoperatively and
throughout the healing process. Implants composed of
a composite of carbon fiber and PEEK-OPTIMA Polymer
are radiolucent, providing surgeons 360° fracture visibility
during and after surgery. This enhanced visibility enables
better, safer, and quicker procedures and increased
confidence in returning patients to load-bearing activities.

OR Improvements with Potential
Cost Reduction
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all discuss more
accurate assessment of fracture reduction due to the
implant radiolucency.1-11 More specifically, in a study of
17 proximal humerus fractures, reduction accuracy was
assessed as anatomic or near-anatomic in all cases, with
the only exception in cases where the deforming forces
precluded an anatomic reduction.5

Safer Procedures
With the two cortices visible in all radiographic planes,
the risk of adverse events during surgery can be reduced.
In three publications of proximal humerus fractures,
there were no primary screw perforations.5,8,9 This
non-occurrence may be attributed to the radiolucency
of the plate, as the rate of screw perforation in metal
plates ranges from 1-12%.12,13
As a benefit to healthcare workers, the ease of
visualization may reduce radiation exposure. A case series
of proximal humerus fractures demonstrated that the
PEEK-OPTIMA Ultra-Reinforced plates required less than
1.35 minutes of fluoroscopy on average5 compared to an
average of 1.4 to 6.4 minutes for metallic plates.13-15

Increase Confidence to Progress Patients
Through Recovery
In addition to the benefits provided intraoperatively,
the improved visualization offers benefits throughout
the healing process. Surgeons can gain better visibility
of fracture healing during follow-up visits and increase
confidence in returning patients to function quicker.
“How quickly do you let them walk on it? How
quickly do you release them from their sling
or brace and start working towards their daily
life, and their original function? With better
visibility, you get better assurance that what
you’re seeing is what you’re really seeing, and
you can progress people a little faster.”*
- Joshua J. Neimann, MD16
		 Liberty Orthopedics, Liberty, MO

Benefits in Tumor Treatment
The imaging characteristics over the follow-up period are
particularly advantageous in the treatment of pathologic
or impending fractures due to bone tumors, especially
when local adjuvant radiotherapy is indicated. The
adjuvant radiotherapy is often critical in reducing the risk
of local disease progression, and its success depends on
the accuracy of target identification and dose prescription.
Traditional titanium or stainless steel implants can obstruct
the postoperative surveillance imaging, particularly in
areas adjacent to the implant, making it more challenging
to detect recurrent disease, and increase inaccuracies in
radiotherapy dosing.
In a comparative analysis of titanium and carbon fiber
PEEK nails, the carbon fiber PEEK nails had significantly
less MRI and CT artifact, allowing for greater visualization
of the anatomic areas adjacent to the implant.17 In two
studies comparing carbon fiber reinforced (CFR) PEEK
devices with titanium alloy devices, the difference between
measured and calculated doses demonstrated a maximum
overdose of 10% and underdose of 20% to 30% for
the titanium alloy implants. For CFR-PEEK implants, the
differences were within 0-5%.18,19

Quicker Procedures
Enhanced visualization may reduce surgical times, leading
to reduced cost of the overall procedure. A distal fibula
case series demonstrated an 18% reduction in surgical
time for tri-malleolar fractures.2
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Conclusion
The use of osteosynthesis devices composed of PEEKOPTIMA Ultra-Reinforced offers benefits across the
continuum of patient care. Intraoperatively, the 360°
fracture visibility can improve functionality, may be
better and safer for the patient, and has the potential to
reduce surgical time. The unobstructed imaging makes it
easier for surgeons to assess healing with the potential
to progress patients a little quicker. For patients needing
follow-up MRI or CT diagnostics, the artifact-free imaging
improves visualization of surrounding tissues. In cancer
patients, monitoring for disease progression or recurrence
is easier and radiotherapy dosing has been shown to be
more accurate. The benefits of the radiolucency extend
beyond just an easier surgery, and have the potential
to provide benefits to the surgeon, hospital system, and
ultimately, patients from initial surgery through the
healing process.

about the author

Sherri Gambill
Sherri (Wykosky) Gambill is currently
Trauma Technology Manager
at Invibio Biomaterial Solutions
where she is responsible for
product development. Previously,
as Business Development Associate
she maintained relationships
across client organizations as they
adopted new biomaterials. Prior to Invibio, Sherri was a
Product Development Engineer at DePuy Synthes and BD
Opthalmic Systems, where she designed and developed
implants and instrumentation for orthopaedic trauma and
glaucoma treatment. In 2006, Sherri received a Bachelor of
Science (BS) degree in Bioengineering at the University of
Pennsylvania in Philadelphia, PA, USA.

REFERENCES
1. Allison DC, Menendez LR. Carbon fiber fixation in oncologic bone
surgery. Presented at MSTS Meeting 2013. https://media.wix.com/ugd/
cd37de_06f4bfa853924358bd5b8f06d6423452.pdf Accessed May 18,
2017 and Carbon Fiber Intramedullary Nail Fixation in Troublesome Long
Bone Fractures and Nonunions in Cedars-Sinai Advances in Orthopaedics
newsletter, Spring 2014.
2. Caforio M, et al. Preliminary experience with Piccolo Composite™, a
radiolucent distal fibula plate, in ankle fractures. Injury. 2014 Dec;45 Suppl
6:S36-S38. Initially reported at the 2014 AOFAS meeting under the title:
Preliminary Experience with CarboFix – radiolucent distal fibula plate in
ankle fractures.
3. Caforio M, Maniscalco P. The importance of early rehabilitation in
proximal humeral fracture: a clinical trial of efficacy and safety of a new
endomedullary nail. J Back Musculoskelet Rehabil. 2017;30(2):195-202
4. Guzzini M, Lanzetti RM, Lupariello D, Morelli F, Princi G, Perugia D, Ferretti
A. Comparison between carbon-peek plate and conventional stainless steel
plate in ankle fractures. A prospective study of two years follow up. Injury.
2017 Jun;48960:1249-1252.
5. Hak DJ, et al. Seeing is believing: treatment of proximal humerus fractures
using a novel radiolucent implant and its effect on reduction accuracy,
healing rate, and functional outcome. Paper #482. Presented at EFORT
2014 meeting.
6. Rangger C, Özgün C. Implantation of Carbon-Fibers-PEEK intramedullary
humeral nail for trauma and pathological fracture fixation—a multi-center,
international retrospective accumulated Experience. Presented at OTA
2013, Abstract #4063.
7. Rives AW, Distal Radius ORIF using a carbon-fiber reinforced PEEK volar
palte for treatment of a left displaced intra-articular fracture with loss of
height, radial inclination and volar tilt. Case Report. https://media.wix.
com/ugd/cd37de_c6a5c6415aef4098a8ede8f476ddc9c0.pdf. Accessed
May 18, 2017, and YouTube Case Study https://www.youtube.com/
watch?v=GjtbpAHshUw&t=20s. Accessed July 26, 2017.
8. Rotini R, et al. Proximal humeral fracture fixation: multicenter study with
carbon fiber peek plate. Musculoskeletal Surg. 2015 Sep;99 Suppl 1:S1-8.
9. Schleimann B, et al. Treatment of proximal humerus fractures with a
CFR-PEEK plate: 2-year results of a prospective study and comparison to
fixation with a conventional locking plate. J Shoulder Elbow Surg. 2015
Aug;24(8):1282-8.
10. Tarallo L, et al. A new volar plate made of carbon-fiber-reinforced
polyetheretherketone for distal radius fracture: an analysis of 40 cases. J
Orthopaed Traumatol. 2013 Dec;27(12):740-5.
11. Zoccali C, et al. The CarboFix™ “Piccolo Proximal femur nail”: a new
perspective for treating proximal femur lesion. A technique report. J
Orthop. 2016 Jul;13(4):343-6.
12. Jost B, et al. Locking plate fixation of fractures of the proximal humerus:
analysis of complications, revision strategies and outcome. J Shoulder Elbow
Surg. 2013;22(4):542-9.
13. Beucking B et al. Deltoid-split or deltopectoral approaches for the
treatment of displaced proximal humerus fractures. Clin Orthop Relat Res.
2014;472(5):1576-85.
14. Smejkal K et al. Surgical treatment for proximal humerus fracture. Acta Chir
Orthop Traumatol Cech. 2011;78(4):321-7.
15. Voigt C et al. Are polyaxially locked screws advantageous in the plate
osteosynthesis of proximal humeral fractures in the elderly? A prospective
randomized clinical observational study. J Orthop Trauma. 2011;25(10);596602.
16. During 2013 to 2014, Joshua J. Neimann, MD provided ad hoc consultancy
services to Invibio Ltd.
17. Zimel MN, Hwang S, Riedel ER Healy JH. Carbon fiber intramedullary nails
reduce artifact in postoperative advanced imaging. Skeletal Radiol. 2015
Sep;44(9):1317-25.
18. Biagini et al. The Use of Carbon Fiber-Reinforced PEEK Orthopaedic Devices
and Implants in Cancer Patients who Undergo Radiotherapy: A Report from
the Italian Orthopaedic Society (SIOT) Bone Metastasis Study Group. 2014
19. Nevelsky A, Pertubation effects of the carbon-fiber PEEK screws on
radiotherapy dose distribution. J Appl Clin Med Phys. 2017;18(2):62-68.

*The testimonial presented has been provided by a practicing orthopedic surgeon. His view and experiences are his own and do not necessarily reflect those of
others. “Invibio” disclaims any liabilities or loss in connection with the information herein.
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